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SECTI ON 01 00 00
GENERAL REQUI REMENTS

1.1 GENERAL | NTENTI ON

A. Contractor shall conpletely prepare site for Repairing and repl acing
under ground sewer system conponents. Furnish |abor and naterials and
performwork for Aleda E. Lutz VA Medical Center, 1500 Wi ss Street,
Sagi naw, M chi gan 48602-5251, as required by draw ngs and

speci fications.

B. Al enployees of general contractor and subcontractors shall conply
with VA security managenent program and obtain perm ssion of the VA
police, be identified by project and enployer, and restricted from
unaut hori zed access.

C. Prior to conmencing work, general contractor shall provide proof that a
OSHA certified “conpetent person” (CP) (29 CFR 1926.20(b)(2) will
mai ntain a presence at the work site whenever the general or

subcontractors are present.
D. Trai ni ng:

1. Beginning July 31, 2005, all enployees of general contractor or
subcontractors shall have the 30-hour OSHA certified Construction
Saf ety course and /or other rel evant conpetency training, as
determ ned by VA CP with input fromthe I CRA team

2. Submit training records of all such enployees for approval before

the start of work.

1.2 STATEMENT OF BID | TEM S)

A. Dernolition: Wrk includes general denplition of existing catch basins,
sewer piping, curbs, bitum nous pavenent, concrete, abandoned
underground lines, and the |ike as indicated on draw ngs and
speci fications.

B. New wor k: Work includes construction of new Manhol es, catch Basi ns,

Covers, bitum nous pavenent, curbs, piping repair and repl acenent,

GENERAL REQUI REMENTS
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locating, and provide the services of a qualified consultant firm to
provide Updated Site drawings, Provide minimum ¥%” wide by 1 *” tall
welded bead on all site manholes and handholes covers and rims with
numbers as shown on updated drawings, and all other items as indicated

on the contract drawings and specifications.

1.3 SPECIFICATIONS AND DRAWINGS FOR CONTRACTOR

A. Contractor may produce as many copies as need from the electronic

files.

1.4 CONSTRUCTION SECURITY REQUIREMENETS

A. Security Plan:

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

project.

2. 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. General Contractor’s employees shall not enter the project site
without appropriate badge. They may also be subject to inspection

of their personal effects when entering or leaving the project site.

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

described later in this section.

3. No photography of VA premises is allowed without written permission

of the Contracting Officer.

4. 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 may return to

the site only with the written approval of the Contracting Officer.
GENERAL REQUIREMENTS
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C. Key Control:

1. The CGeneral Contractor shall provide duplicate keys and | ock
conbi nations to the Contracting Oficer’s Techni cal Representative
(COTR) for the purpose of security inspections of every area of
project including tool boxes and parked nmachi nes and take any
ener gency action.

D. Docunent Control:

1. Before starting any work, the General Contractor/Sub Contractors
shall subnmit an el ectronic security nenorandum descri bing the
approach to follow ng goals and maintaining confidentiality of

“sensitive information”.

2. The Ceneral Contractor is responsible for safekeeping of all
drawi ngs, project manual and other project information. This
i nformati on shall be shared only with those with a specific need to

acconplish the project.

3. Certain docunents, sketches, videos or photographs and draw ngs may
be marked “Law Enforcenent Sensitive” or “Sensitive Unclassified”.
Secure such information in separate containers and linmit the access
to only those who will need it for the project. Return the

information to the Contracting O ficer upon request.

4. These security docunents shall not be renoved or transnmitted from
the project site without the witten approval of Contracting
Oficer.

5. Al paper waste or electronic nmedia such as CD's and di skettes shall

be shredded and destroyed in a manner acceptable to the VA
E. Mdtor Vehicle Restrictions

1. Vehicle authorization request shall be required for any vehicle
entering the site and such request shall be submtted 24 hours
before the date and tinme of access. Access shall be restricted to

pi cki ng up and dropping off materials and supplies.

GENERAL REQUI REMENTS

01 00 00



Aleda E Lutz VA Medical Center Underground Sewer System Replacement & Repair
Saginaw, MI 48602 655-12-106

2. Separate permts shall be issued for General Contractor and its

enpl oyees for parking in designated areas only.

1.5 FI RE SAFETY

A. Applicable Publications: Publications |listed below formpart of this
Article to extent referenced. Publications are referenced in text by

basi ¢ desi gnations only.
1. Anerican Society for Testing and Materials (ASTM:

E84-2007............. Surface Burning Characteristics of Buil ding
Mat eri al s

2. National Fire Protection Association (NFPA):

10-2006.............. Standard for Portable Fire Extinguishers
30-2003.............. Fl ammabl e and Conbusti bl e Li qui ds Code
51B-2003............. Standard for Fire Prevention During Wl ding,

Cutting and Ot her Hot Wbrk
70-2005.............. Nati onal El ectrical Code

241-2004............. St andard for Safeguardi ng Construction,

Alteration, and Denolition Operations
3. COccupational Safety and Health Administration (OSHA):
29 CFR 1926.......... Saf ety and Heal th Regul ati ons for Construction
4, U S. Arny Corps of Engi neers (USACE)
EM 385-1-1............ (2003) Safety ---Safety and Heal th Requirenents

B. Fire Safety Plan: Establish and naintain a fire protection programin
accordance with 29 CFR 1926. Prior to start of work, prepare a plan
detailing project-specific fire safety neasures, including periodic
status reports, and submt to Contracting Oficer’s Techni cal
Representative (COTR) and Facility Safety Manager for review for
conpliance with contract requirenments in accordance with Section 01 33
23, SHOP DRAW NGS, PRODUCT DATA AND SAMPLES Prior to any worker for the

contractor or subcontractors begi nning work, they shall undergo a

GENERAL REQUI REMENTS
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safety briefing provided by the general contractor’s conpetent person
per OSHA requirenents. This briefing shall include infornation on the
construction limts, VAMC safety guidelines, neans of egress, break
areas, work hours, locations of restroons, use of VAMC equi pnment, etc.
Docunentation shall be provided to the Contracting O ficer’s Technical
Representative (COTR) that individuals have undergone contractor’s

safety briefing.

C. Site and Building Access: Maintain free and unobstructed access to
facility emergency services and for fire, police and other emnergency

response forces in accordance with NFPA 241.

D. Separate tenporary facilities, such as trailers, storage sheds, and
dunpsters, fromexisting buildings by distances in accordance w th NFPA
241. For small facilities with less than 6 m (20 feet) exposing overall

| ength, separate by 3m (10 feet).
E. Tenporary Construction Partitions:

F. Tenporary Heating and Electrical: Install, use and naintain
installations in accordance with 29 CFR 1926, NFPA 241 and NFPA 70.

G Means of Egress: Do not block exiting for occupied buildings, including
paths fromexits to roads. Mninize disruptions and coordinate with
Contracting Oficer’s Technical Representative (COIR) and facility
Saf ety Manager.

H. Egress Routes for Construction Wirkers: Miintain free and unobstructed
egress. Inspect daily. Report findings and corrective actions weekly to
Contracting Oficer’s Technical Representative (COTR) and facility
Saf ety Manager.

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

J. Flamuabl e and Conbusti bl e Liquids: Store, dispense and use liquids in
accordance with 29 CFR 1926, NFPA 241 and NFPA 30.

K. Sprinklers: Install, test and activate new autonmatic sprinklers prior

to renmovi ng exi sting sprinklers.

GENERAL REQUI REMENTS
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L. Existing Fire Protection: Do not inpair automatic sprinklers, snoke and
heat detection, and fire alarm systens, except for portions i mediately
under construction, and tenporarily for connections. Provide fire watch
for inpairments nore than 4 hours in a 24-hour period. Request
interruptions in accordance with Article, OPERATI ONS AND STORAGE AREAS,
and coordinate with Contracting Oficer’s Techni cal Representative
(COTR) and facility Safety Manager. All existing or tenporary fire
protection systens (fire alarns, sprinklers) |located in construction
areas shall be tested as coordinated with the medical center.
Paraneters for the testing and results of any tests perforned shall be
recorded by the nedical center and copies provided to the Contracting

Oficer’s Technical Representative (COTR).

M Snoke Detectors: Prevent accidental operation. Renpbve tenporary covers
at end of work operations each day. Coordinate with Contracting

Oficer’s Technical Representative (COTR) and facility Safety Manager.

N. Hot Work: Perform and safeguard hot work operations in accordance with
NFPA 241 and NFPA 51B. Coordinate with Contracting O ficer’s Technical
Representative (COTR). Obtain permits fromfacility Safety Manager at
| east 24 hours in advance. Designate contractor's responsible project-

site fire prevention program nmanager to permt hot work.

O Fire Hazard Prevention and Safety Inspections: |Inspect entire
construction areas weekly. Coordinate with, and report findings and
corrective actions weekly to Contracting O ficer’s Technical

Representative (COTR) and facility Safety Manager.

P. Snoking: Snmoking is prohibited in and adjacent to construction areas
i nside existing buildings and additions under construction. In separate
and detached buil di ngs under construction, snoking is prohibited except

i n designated snoking rest areas.

Q Dispose of waste and debris in accordance with NFPA 241. Renove from

bui | di ngs daily.

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

GENERAL REQUI REMENTS
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S.

If required, submt docunmentation to the Contracting Oficer’s
Techni cal Representative (COTR) that personnel have been trained in the
fire safety aspects of working in areas with inpaired structural or

conmpartnental i zati on features.

1. 6 OPERATI ONS AND STORAGE AREAS

A

The Contractor shall confine all operations (including storage of
mat eri al s) on Governnent prem ses to areas authorized or approved by
the Contracting O ficer. The Contractor shall hold and save the
Government, its officers and agents, free and harmless fromliability

of any nature occasioned by the Contractor's perfornance.

Tenporary buildings (e.g., storage sheds, shops, offices) and utilities
may be erected by the Contractor only with the approval of the
Contracting O ficer and shall be built with | abor and materials
furnished by the Contractor w thout expense to the Government. The
tenmporary buildings and utilities shall renmain the property of the
Contractor and shall be renpved by the Contractor at its expense upon
conpl etion of the work.

The Contractor shall, under regulations prescribed by the Contracting
Oficer, use only established roadways. When materials are transported
in prosecuting the work, vehicles shall not be | oaded beyond the

| oadi ng capacity recommended by the manufacturer of the vehicle or
prescri bed by any Federal, State, or local |aw or regulation. Wen it
is necessary to cross curbs or sidewal ks, the Contractor shall protect
them from damage. The Contractor shall repair or pay for the repair of

any damaged curbs, sidewal ks, or roads.

Wor ki ng space and space available for storing materials shall be as
determ ned by the Contracting Officer’s Techni cal Representative
(COTR).

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

Execute work so as to interfere as little as possible with nornal
functioning of Medical Center as a whol e, including operations of
utility services, fire protection systens and any existing equi pnent,

and with work being done by others. Use of equiprment and tools that
GENERAL REQUI REMENTS
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transmit vibrations and noi ses through the building structure, are not
permitted in buildings that are occupied, during construction, jointly
by patients or nedical personnel, and Contractor's personnel, except as
permtted by Contracting Oficer’s Technical Representative (COIR)

where required by Iimted working space.
1. Do not store nmaterials and equi pnent in other than assigned areas.

2. Schedul e delivery of materials and equi pnent to inmedi ate
construction working areas within buildings in use by Departnent of
Veterans Affairs in quantities sufficient for not nore than two work
days. Provide unobstructed access to Medical Center areas required

to remain in operation.

3. Where access by Medical Center personnel to vacated portions of
buildings is not required, storage of Contractor's naterials and

equi pnent will be permitted subject to fire and safety requirenents.

G Phasing: To ensure such executions, Contractor shall furnish the
Contracting Oficer’s Technical Representative (COTR) with a schedul e
of approxi mate phasi ng dates on which the Contractor intends to
acconplish work in each specific area of site, building or portion
thereof. In addition, Contractor shall notify the Contracting Officer’s
Techni cal Representative (COTR) two weeks in advance of the proposed
date of starting work in each specific area of site. Arrange such
phasi ng dates to ensure acconplishment of this work in successive
phases nmutual ly agreeable to Medical Center Director, Contracting
O ficer’s Technical Representative (COTR) and Contractor, as foll ows:

1. Wrk affecting parking: Al Wrk that affects parking shall be done
during weekends to mnimze |oss of parking. No parking space shall be

conproni sed for this project unless pre-approved by the VA COR
2. Loud tasks close to any building shall be done from 5: 30PM 10PM
H NA

I. Uilities Services: Maintain existing utility services for Medical
Center at all times. Provide tenporary facilities, |abor, materials,
equi pnent, connections, and utilities to assure uninterrupted services.

Where necessary to cut existing water, steam gases, sewer or air
GENERAL REQUI REMENTS
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pi pes, or conduits, wires, cables, etc. of utility services or of fire
protection systens and conmmuni cati ons systens (including tel ephone),
they shall be cut and capped at suitable places where shown; or, in
absence of such indication, where directed by Contracting Oficer’s
Techni cal Representative (COIR)

1. No utility service such as water, gas, steam sewers or electricity,
or fire protection systens and comuni cati ons systens may be
interrupted without prior approval of Contracting Oficer’s
Techni cal Representative (COTR). Electrical work shall be
acconplished with all affected circuits or equi pment de-energized.
When an el ectrical outage cannot be acconplished, work on any
energi zed circuits or equiprment shall not comrence without the
Medi cal Center Director’s prior know edge and witten approval.
Refer to specification Sections 26 05 11 for additiona

requirements.

2. Contractor shall submit a request to interrupt any such services to
Contracting officer’s Technical Representative (COTR), in witing
48 hours in advance of proposed interruption. Request shall state
reason, date, exact tinme of, and approxi mate duration of such

i nterruption.

3. Contractor will be advised (in witing) of approval of request, or
of which other date and/or time such interruption will cause | east
i nconveni ence to operations of Medical Center. Interruption tine
approved by Medical Center may occur at other than Contractor's

nor mal wor ki ng hours.

4. Major interruptions of any system nust be requested, in witing, at
| east 15 cal endar days prior to the desired tinme and shall be
perforned as directed by the Contracting officer’s Technica
Representati ve (COTR).

5. In case of a contract construction energency, service will be
i nterrupted on approval of Contracting officer’s Technica
Representative (COTR). Such approval will be confirnmed in witing as

soon as practical

GENERAL REQUI REMENTS
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6. 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 itenms as water, sewer, electricity, gas or steam
paynment of such fee shall be the responsibility of the Governnent
and not the Contractor

J. Abandoned Lines: Al service lines such as wires, cables, conduits,
ducts, pipes and the like, and their hangers or supports, which are to
be abandoned but are not required to be entirely renmoved, shall be
seal ed, capped or plugged. The lines shall not be capped in finished
areas, but shall be renpved and seal ed, capped or plugged in ceilings,
within furred spaces, in unfinished areas, or within walls or

partitions; so that they are conpletely behind the finished surfaces.

K. To minimze interference of construction activities with flow of
Medi cal Center traffic, conply with the follow ng:

1. Keep roads, wal ks and entrances to grounds, to parking and to
occupi ed areas of buildings clear of construction materials, debris

and standi ng construction equi pnent and vehicl es.

2. Method and scheduling of required cutting, altering and renoval of
exi sting roads, wal ks and entrances nust be approved by the

Contracting officer’s Technical Representative (COIR).

L. Coordinate the work for this contract with other construction
operations as directed by the Contracting officer’s Techni cal
Representative (COTR). This includes the scheduling of traffic and the
use of roadways, as specified in Article, USE OF ROADWAYS

1.7 ALTERATI ONS

A. Survey: Before any work is started, the Contractor shall mnmake a
t horough survey with the Contracting officer’s Technical Representative
(COTR) of areas of the site in which alterations occur and areas which
are anticipated routes of access, and furnish a report, signed by the
COTR.

1. Shall note any discrepanci es between draw ngs and existing
conditions at site.

GENERAL REQUI REMENTS
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2. Shall designate areas for working space, materials storage and
routes of access to areas within buildings where alterations occur
and whi ch have been agreed upon by Contractor and Contracting

of ficer’s Techni cal Representative (COIR)

3. No additional work is authorized under the provision until a price
thereof is first negotiated and a nutual agreenent of the
contracting parties is consunmated by contract suppl enental

agr eenent .

B. Any itens required by drawings to be either reused or rel ocated or
both, found during this survey to be nonexistent, or in opinion of
Contracting officer’s Technical Representative (COTR), to be in such
condition that their use is inpossible or inpractical, shall be
furni shed and/or replaced by Contractor with new itens in accordance

with specifications which will be furnished by Governnent.

C. Re-Survey: Thirty days before expected partial or final inspection
date, the Contractor and Contracting officer’s Technical Representative
(COTR) together shall nake a thorough re-survey of the areas of
bui | di ngs invol ved. They shall furnish a report on conditions then
existing, of resilient flooring, doors, w ndows, walls and other
surfaces as conpared with conditions of sane as noted in first

condition survey report:

1. Re-survey report shall also list any danage caused by Contractor to
such flooring and other surfaces, despite protection nmeasures; and,
will formbasis for determ ning extent of repair work required of
Contractor to restore damage caused by Contractor's worknmen in
executing work of this contract.

D. Protection: Provide the foll owi ng protective neasures:

1. Tenporary protection agai nst damage for portions of existing
structures and grounds where work is to be done, materials

handl ed and equi pnrent noved and/or rel ocat ed.

2. Protection of interior of existing structures at all tinmes, from
damage, dust and weat her inclenmency. Wierever work is performed,

floor surfaces that are to renmain in place shall be adequately
GENERAL REQUI REMENTS
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protected prior to starting work, and this protection shall be

mai ntai ned intact until all work in the area is conpl et ed.

1.8 | NFECTI ON PREVENTI ON MEASURES

A

| mpl ement the requirenents of VAMC's Infection Control R sk Assessnent
(ICRA) team I|CRA Group nmay nonitor dust in the vicinity of the
construction work and request via the COTRto require the Contractor to

take corrective action imediately if the safe | evels are exceeded.

Establ i sh and maintain a dust control programas part of the
contractor’s infection preventive neasures in accordance with the

gui del i nes provided by ICRA Goup. Prior to start of work, prepare a
pl an detailing project-specific dust protection measures, including
periodic status reports, and submit to Contracting officer’s Technica
Representative (COTR) and Facility I CRA team for review for conpliance
with contract requirenents in accordance with Section 01 33 23, SHOP
DRAW NGS, PRODUCT DATA AND SAMPLES.

1. All personnel involved in the construction or renovation activity
shall be educated and trained in infection preventi on nmeasures
establ i shed by the nedical center. The training shall be provided by
VAMC as part of contractor docunentation.

Medi cal center Infection Control personnel shall nonitor for airborne
di sease (e.g. aspergillosis) as appropriate during construction. A
basel i ne of conditions may be established by the nedical center prior
to the start of work and periodically during the construction stage to
determ ne inpact of construction activities on indoor air quality. In
addi tion:

1. The COIR and VAMC Infection Control personnel shall review pressure
differential nonitoring docunentation to verify that pressure
differentials in the construction zone and in the patient-care roons
are appropriate for their settings. The requirenent for negative air
pressure in the construction zone shall depend on the | ocation and
type of activity. Upon notification, the contractor shall inplenent
corrective neasures to restore proper pressure differentials as
needed.

GENERAL REQUI REMENTS
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2. In case of any problem the nedical center, along with assistance
fromthe contractor, shall conduct an environnental assessnent to

find and elimnate the source

D. In general, followi ng preventive neasures shall be adopted during

construction to keep down dust and prevent nold.

1. Danpen debris to keep down dust and provide tenporary construction
partitions in existing structures where directed by Contracting
of ficer’s Techni cal Representative (COTR). Blank off ducts and
diffusers to prevent circulation of dust into occupied areas during

construction.

2. Do not perform dust producing tasks within occupied areas wi thout
the approval of the Contracting officer’s Technical Representative
(COTR). For construction in any areas that will remain jointly
occupi ed by the nedical Center and Contractor’s workers, the

Contractor shall

a. Provide dust proof one-hour and two-hour fire-rated tenporary
drywal | construction barriers to conpletely separate construction
fromthe operational areas of the hospital in order to contain
dirt debris and dust. Barriers shall be seal ed and nade
presentabl e on hospital occupied side. Install a self-closing
rated door in a nmetal or wood frane, conmensurate with the
partition, to allow worker access. Miintain negative air at all
times. Afire retardant polystyrene, 6-m | thick or greater
plastic barrier neeting local fire codes may be used where dust
control is the only hazard, and an agreenent is reached with the
Contracting officer’s Techni cal Representative (COIR) and Medica
Center.

b. HEPA filtration is required where the exhaust dust may reenter
the breathing zone. Contractor shall verify that construction
exhaust to exterior is not reintroduced to the medi cal center
t hrough i ntake vents, or building openings. Install HEPA (H gh
Efficiency Particulate Accumulator) filter vacuum systemrated at
95% capture of 0.3 microns including pollen, nold spores and dust

particles. Insure continuous negative air pressures occurring

GENERAL REQUI REMENTS
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within the work area. HEPA filters should have ASHRAE 85 or ot her
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 nedical center.

c. Adhesive Wl k-of f/ Carpet Wal k-of f Mats, mninum (24" x 36”),
shall be used at all interior transitions fromthe construction
area to occupi ed nedical center area. These mats shall be changed
as often as required to naintain clean work areas directly

out side construction area at all tines.

d. Vacuum and wet nop all transition areas fromconstruction to the
occupi ed nedi cal center at the end of each workday. Vacuum shal
utilize HEPA filtration. Maintain surrounding area frequently.
Renpve debris as they are created. Transport these outside the

construction area in containers with tightly fitting |ids.

e. The contractor shall not haul debris through patient-care areas
wi t hout prior approval of the Contracting officer’s Technical
Representative (COTR) and the Medical Center. Wen, approved,
debris shall be hauled in encl osed dust proof containers or
wrapped in plastic and sealed with duct tape. No sharp objects
shoul d be allowed to cut through the plastic. Wpe down the
exterior of the containers with a danp rag to renove dust. Al
equi pnrent, tools, material, etc. transported through occupied
areas shall be made free from dust and npi sture by vacuum ng and

W pe down.

f. Using a HEPA vacuum clean inside the barrier and vacuum ceiling
tile prior to replacenent. Any ceiling access panel s opened for
i nvestigation beyond seal ed areas shall be sealed i mediately

when unatt ended

g. There shall be no standing water during construction. This
i ncl udes water in equipnent drip pans and open containers wthin
the construction areas. Al accidental spills nust be cleaned up
and dried within 12 hours. Renpve and di spose of porous materials

that remain danp for nore than 72 hours

GENERAL REQUI REMENTS
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h. At conpletion, renpve construction barriers and ceiling
protection carefully, outside of normal work hours. Vacuum and

clean all surfaces free of dust after the renpval
E. Final C eanup

1. Upon conpl etion of project, or as work progresses, renove al

construction debris fromthe site.

1.9 DI SPOCSAL AND RETENTI ON

A. Materials and equi pnent accruing fromwork renoved and fromdenolition
of buildings or structures, or parts thereof, shall be di sposed of as

foll ows:

1. Reserved itens which are to remain property of the Governnment are
noted on drawings or in specifications as itens to be stored. Itens
that remain property of the Governnment shall be renoved or disl odged
frompresent locations in such a manner as to prevent damage whi ch
woul d be detrinmental to re-installation and reuse. Store such itens
where directed by Contracting officer’s Technical Representative
(COTR).

2. Itenms not reserved shall becone property of the Contractor and be

removed by Contractor from Medi cal Center.

3. Itenms of portable equipnent and furnishings |ocated in roons and
spaces in which work is to be done under this contract shall renain
the property of the Governnent. \When roons and spaces are vacated by
t he Departnent of Veterans Affairs during the alteration period,
such itenms which are NOT required by drawi ngs and specifications to
be either relocated or reused will be renoved by the Governnent in

advance of work to avoid interfering with Contractor's operation.

1.10 PROTECTI ON OF EXI STI NG VEGETATI ON, STRUCTURES, EQUI PMENT, UTILITIES, AND
| MPROVEMENTS

A. The Contractor shall preserve and protect all structures, equipnent,
and vegetation (such as trees, shrubs, and grass) on or adjacent to the
work site. If any linbs or branches of trees are broken during contract

performance, or by the carel ess operation of equipnment, or by worknen,
GENERAL REQUI REMENTS
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the Contractor shall trimthose |inmbs or branches with a clean cut and
paint the cut with a tree-pruning conpound as directed by the

Contracting Oficer.

The Contractor shall protect from danage all existing inprovenents and
utilities at or near the work site and on adjacent property of a third
party, the locations of which are made known to or should be known by
the Contractor. The Contractor shall repair any damage to those
facilities, including those that are the property of a third party,
resulting fromfailure to conply with the requirenents of this contract
or failure to exercise reasonable care in performng the work. If the
Contractor fails or refuses to repair the damage pronptly, the
Contracting O ficer may have the necessary work performed and charge

the cost to the Contractor.

1.11 RESTORATI ON

A

Remove, cut, alter, replace, patch and repair existing work as
necessary to install new work. Except as otherw se shown or specified,
do not cut, alter or renpve any structural work, and do not disturb any
ducts, plunbing, steam gas, or electric work w thout approval of the
Contracting officer’s Technical Representative (COTR). Existing work to
be altered or extended and that is found to be defective in any way,
shall be reported to the Contracting officer’s Technical Representative
(COTR) before it is disturbed. Materials and workmanshi p used in
restoring work shall conformin type and quality to that of origina

exi sting construction, except as otherw se shown or specified.

Upon conpl etion of contract, deliver work conpl ete and undamaged

Exi sting work (walls, ceilings, partitions, floors, nechanical and

el ectrical work, [awns, paving, roads, wal ks, etc.) disturbed or
renoved as a result of perform ng required new work, shall be patched,
repaired, reinstalled, or replaced with new work, and refinished and

left in as good condition as existed before comenci ng worKk.

At Contractor's own expense, Contractor shall imrediately restore to
service and repair any danage caused by Contractor's worknen to

exi sting piping and conduits, wires, cables, etc., of utility services

GENERAL REQUI REMENTS
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or of fire protection systens and comruni cati ons systens (i ncl uding

t el ephone) which are not schedul ed for discontinuance or abandonnent.

1.12 AS-BUI LT DRAW NGS

A

The contractor shall maintain two full size sets of as-built draw ngs
which will be kept current during construction of the project, to

i nclude all contract changes, nodifications and clarifications.

Al'l variations shall be shown in the sane general detail as used in the
contract drawi ngs. To insure conpliance, as-built drawi ngs shall be
nmade available for the Contracting officer’s Technical Representative

(COTR)'s review, as often as requested.

Contractor shall deliver two approved conpleted sets of as-built
drawi ngs to the Contracting officer’s Technical Representative (COTR)
within 15 cal endar days after the acceptance of the project by the

Contracting officer’s Technical Representative (COIR).
Paragraphs A, B, & C shall also apply to all shop draw ngs.

Contractor shall provide Aut oCAD drawi ngs to current VA standards for
the following within 30 days of conpletion: Contract Draw ngs show ng
all contract changes, nodifications, and clarifications; additional
drawi ngs showi ng all site Manhol es & Handhol es, provide separate sheets
per discipline. Drawi ngs shall indicate the identifier as well as GPS
| ocation and coordi nates.

1.13 USE OF ROADVWAYS

A

For hauling, use only established public roads and roads on Medi cal
Center property.

1.14 TEMPORARY USE OF MECHANI CAL AND ELECTRI CAL EQUI PMENT

A

Use of new install ed mechanical and el ectrical equipnment to provide
heat, ventilation, plunbing, |ight and power will be pernitted subject

to conpliance with the follow ng provisions:

1. Pernmission to use each unit or system nust be given by Contracting
of ficer’s Technical Representative (COTR). If the equipnent is not

installed and maintained in accordance with the follow ng
GENERAL REQUI REMENTS
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provi sions, the Contracting officer’s Technical Representative

(COTR) will withdraw pernission for use of the equi pnent.

2. Electrical installations used by the equipnent shall be conmpleted in
accordance with the draw ngs and specifications to prevent danage to
t he equi prent and the electrical systens, i.e. transforners, relays,
circuit breakers, fuses, conductors, notor controllers and their
overl oad el enments shall be properly sized, coordinated and adjusted
Vol t age supplied to each item of equi pnment shall be verified to be
correct and it shall be determ ned that notors are not overl oaded
The el ectrical equi pment shall be thoroughly cleaned before using it
and again inmedi ately before final inspection including vacuum

cl eaning and wi ping clean interior and exterior surfaces.

3. Units shall be properly lubricated, bal anced, and aligned.

Vi brations nust be elim nated.

4. Autonmatic tenperature control systems for preheat coils shal
function properly and all safety controls shall function to prevent

coil freeze-up danmge

5. The air filtering systemutilized shall be that which is designed
for the systemwhen conplete, and all filter elenents shall be
repl aced at conpletion of construction and prior to testing and

bal anci ng of system

6. All conponents of heat production and distribution system netering
equi pnent, condensate returns, and other auxiliary facilities used
in tenmporary service shall be cleaned prior to use; maintained to
prevent corrosion internally and externally during use; and cl eaned,

mai nt ai ned and i nspected prior to acceptance by the Governnent.

B. Prior to final inspection, the equipnment or parts used which show wear
and tear beyond normal, shall be replaced with identical replacenents,

at no additional cost to the Governnent.

C. This paragraph shall not reduce the requirenents of the nechanical and

el ectrical specifications sections.

GENERAL REQUI REMENTS
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1.15 TEMPORARY USE CF EXI STI NG ELEVATCRS

N/A

1.16 TEMPORARY TO LETS

A

Contractor may have for use of Contractor's workmen, such toilet
accommodati ons as nay be assigned to Contractor by Medical Center.
Contractor shall keep such places clean and be responsi ble for any
damage done thereto by Contractor's worknen. Failure to maintain
satisfactory condition in toilets will deprive Contractor of the

privilege to use such toilets.

1.17 AVAILABILITY AND USE OF UTILITY SERVI CES

A

C.

The Governnent shall make all reasonably required anpbunts of utilities
available to the Contractor fromexisting outlets and supplies, as
specified in the contract. The anount to be paid by the Contractor for
chargeabl e el ectrical services shall be the prevailing rates charged to
the Governnent. The Contractor shall carefully conserve any utilities
furni shed w thout charge.

El ectricity (for Construction and Testing): Furnish all tenporary
el ectric services.

1. Cbtain electricity by connecting to the Medical electrica
distribution system The Contractor shall neter and pay for
electricity required for electric cranes and hoi sting devices,
el ectrical welding devices and any el ectrical heating devices
providing tenporary heat. Electricity for all other uses is

avai l able at no cost to the Contractor.
Water (for Construction and Testing): Furnish tenporary water service.

1. Cbtain 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

wat er-use so none is wasted. Failure to stop | eakage or other wastes
GENERAL REQUI REMENTS
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will be cause for revocation (at Contracting officer’s Techni cal
Representative (COTR)'s discretion) of use of water from Medical

Center's system

D. Steam Furnish steamsystemfor testing required in various sections of

speci fications.

1. Cbtain steamfor testing by connecting to the Medical Center steam
di stribution system Steamis available at no cost to the
Contractor.

2. Maintain connections, pipe, fittings and fixtures and conserve
steam use so none is wasted. Failure to stop | eakage or other waste
will be cause for revocation (at Contracting officer’s Techni cal
Representative (COTR)'s discretion), of use of steamfromthe
Medi cal Center's system

1.18 NEW TELEPHONE EQUI PMENT

N A
1.19 TESTS
A. Conduct final tests required in various sections of specifications in
presence of an authorized representative of the Contracting Oficer.
Contractor shall furnish all |abor, materials, equipnent, instrunents,
and forms, to conduct and record such tests.
B. Individual test result of any conponent, where required, will only be

accepted when subnitted with the test results of related conponents and
of the entire system

1. 20 I NSTRUCTI ONS

A

Contractor shall furnish Maintenance and Operating nanual s and ver bal
i nstructions when required by the various sections of the

speci fications and as herei nafter specified.

Manual s: Mai ntenance and operating nanuals (four copies each) for each
separate piece of equipnent shall be delivered to the Contracting

of ficer’s Techni cal Representative (COIR) coincidental with the
delivery of the equiprment to the job site. Manuals shall be conplete,

det ai |l ed gui des for the mai ntenance and operation of equi pnent. They

GENERAL REQUI REMENTS
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shall include conplete informati on necessary for starting, adjusting,
mai ntai ning in continuous operation for long periods of tinme and

di smantling and reassenbling of the conplete units and sub-assenbly

conmponents. Manual s shall include an index covering all conponent parts
clearly cross-referenced to diagrans and illustrations. Illustrations
shal I include "expl oded" views showi ng and identifying each separate

item Enphasis shall be placed on the use of special tools and

i nstrunents. The function of each piece of equipnent, conponent,
accessory and control shall be clearly and thoroughly expl ai ned. Al
necessary precautions for the operation of the equi pmrent and the reason
for each precaution shall be clearly set forth. Manuals nust reference
t he exact nodel, style and size of the piece of equipnment and system
bei ng furnished. Manual s referencing equi pnment simlar to but of a

di fferent nodel, style, and size than that furnished will not be

accept ed.

C. Instructions: Contractor shall provide qualified, factory-trained
manuf acturers' representatives to give detailed instructions to
assi gned Departnent of Veterans Affairs personnel in the operation and
conpl ete mai ntenance for each piece of equiprment as |listed bel ow

1. Not Applicable

Al such training will be at the job site. These requirenents are nore
specifically detailed in the various technical sections. Instructions
for different itens of equipnent that are conponent parts of a conplete
system shall be given in an integrated, progressive manner. All

i nstructors for every piece of conponent equi pment in a systemshall be
available until instructions for all items included in the system have
been conpleted. This is to assure proper instruction in the operation
of inter-related systens. Al instruction periods shall be at such
times as schedul ed by the Contracting officer’s Techni cal
Representative (COTR) and shall be considered concluded only when the
Contracting officer’s Technical Representative (COIR) is satisfied in
regard to conpl ete and t horough coverage. The Departnent of Veterans
Affairs reserves the right to request the renoval of, and substitution

for, any instructor who, in the opinion of the Contracting officer’s
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Techni cal Representative (COTR), does not denonstrate sufficient

qualifications in accordance with requirenments for instructors above.

1. 21 RELOCATED EQUI PMENT | TEMS

A

N A

1.22 CONSTRUCTI ON DI G TAL | MAGES

A. Photos: Contractor shall provide high resolution still inages of work

1.23

descri bed on the drawi ngs and specifications. Photos shall be taken
before and after work is conpleted. The canera nmust allow the colors
to be as close as possible to the actual colors. Pre-Construction
photos shall be provided in JPEG format before work is started. Each
i mmge shall be named “655-12-106 xxx.jpg”. “Xx” indicating brief
description, such as manhole 19. Al inmages shall also be provided on
a CDto the COR

Vi deo: Contractor shall provide high resolution video of all piping
before and after on DVD. Each section between manhol es shall be a
separate video file. Video shall be provided in both original format
and converted to MPG format provided on separate DVD. File nam ng
shal | be the sanme as photos above and indicate |ocation, such as
“Section MHL To MH2".

GOVERNMENT SUPERVI SI ON

The COR will act as the resident engineer at the construction site.

Any references made to “resident engineer” or “RE’” within the contract
docunents shall be treated with the same effect as if the reference was
made to “COR’.

END COF SECTI ON
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1-1.

1-2.

1-3.

1-4.

1-5.

1-6.

SECTI ON 01 33 23
SHOP DRAW NGS, PRODUCT DATA, AND SAMPLES

Refer to Clause titled CONTRACT DRAW NGS AND SPECI FI CATI ONS (52. 236-21).

For the purposes of this contract, sanmples, test reports, certificates,
and manufacturers' literature and data shall also be subject to the
previously referenced requirenents. The following text refers to all
items collectively as SUBM TTALS.

Subnmit for approval, all of the itenms specifically nentioned under the
separate sections of the specification, with information sufficient to
evi dence full conpliance with contract requirenents. 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 will be permtted unless:

Satisfactory witten evidence is presented to, and approved by
Contracting Officer’'s Representative (COR), that nanufacturer cannot
make schedul ed delivery of approved itemor;

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

O her conditions becone apparent which indicates approval of such
substitute itemto be in best interest of the Government.

All submittals are required within 60 cal endar days of Notice to
Proceed. Forward submittals in sufficient time to permt proper

consi deration and approval action by Governnent. Time submission to
assure adequate lead tinme for procurenent of contract - required itens.
Del ays attributable to untinmely and rejected submttals (including any
| aboratory sanples to be tested) will not serve as a basis for extending
contract tine for conpletion.

Submittals will be reviewed for conpliance with contract requirements by
Archi tect-Engi neer, and action thereon will be taken by Contracting
Oficer’'s Representative (COR) on behalf of the Contracting Oficer.

Upon recei pt of submittals, Architect-Engineer will assign a file nunber
thereto. Contractor, in any subsequent correspondence, shall refer to
this file and identification nunber to expedite replies relative to
previously approved or di sapproved submttals.

SHOP DRAW NGS, PRODUCT DATA AND SAMPLES
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1-7.

1-8.

1-9.

The Governnent reserves the right to require additional submittals,

whet her or not particularly nmentioned in this contract. If additiona
subnmittal s beyond those required by the contract are furni shed pursuant
to request therefor by Contracting O ficer, adjustment in contract price
and time will be nade in accordance with Clause titled CHANGES ( FAR
52.243-4). No additional work is authorized under the provision until a
price thereof is first negotiated and a nmutual agreenment of the
contracting parties is consumated by contract suppl emental agreenent.

Schedul es called for in specifications and shown on shop draw ngs shal
be subnmitted for use and information of Department of Veterans Affairs
and Architect-Engi neer. However, the Contractor shall assune
responsibility for coordinating and verifying schedules. The Contracting
O ficer’s Representative (COR)and Architect- Engi neer assumes no
responsibility for checking schedules or |ayout draw ngs for exact

sizes, exact nunbers, and detailed positioning of itens.

Submittals nmust be subnitted by Contractor only and shi pped prepaid.
Contracting Oficer’s Representative (COR) assumes no responsibility for
checki ng quantities or exact nunbers included in such submttals.

Submit finishes sanples in quadruplicate. Submit other sanples
according to specification section 01 33 23 unless otherw se specified

Subnit shop draw ngs, schedul es, manufacturers' literature and data, and
certificates in quadruplicate, except where a greater nunber is

speci fied.

Submittals will receive consideration only when covered by a transnmitta

letter signed by Contractor. Letter shall be sent via first class mail

or FAX and shall contain the list of itenms, nane of Medical Center, nane

of Contractor, contract nunber, applicable specification paragraph

nunbers, applicable drawi ng nunbers (and other information required for

exact identification of location for each item), manufacturer and brand,

ASTM or Federal Specification Number (if any) and such additiona

informati on as may be required by specifications for particular item

bei ng furnished. In addition, catalogs shall be marked to indicate

specific items submtted for approval

1. A copy of letter nust be enclosed with itens, and any itens received
wi thout identification letter will be considered "unclai ned goods"
and held for alimted tinme only.

2. Each sanple, certificate, manufacturers' literature and data shall be
| abeled to indicate the name and | ocation of the Medical Center, nane
of Contractor, manufacturer, brand, contract number and ASTM or

SHOP DRAW NGS, PRODUCT DATA AND SAMPLES
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C.

Federal Specification Nunber as applicable and | ocation(s) on
proj ect .
3. Required certificates shall be signed by an authorized representative
of manufacturer or supplier of material, and by Contractor.
If submittal sanples have been di sapproved, resubmit new sanples as soon
as possible after notification of disapproval. Such new sanples shall be
mar ked "Resubmitted Sanple" in addition to containing other previously
specified information required on label and in transmttal letter.
Refer to specification section 01 33 23, SHOP DRAW NGS, PRODUCT DATA AND
SAMPLES.
Approved sanples will be kept on file by the Contracting Oficer’s
Representative (COR) at the site until conpletion of contract, at which
time such sanmples will be delivered to Contractor as Contractor's
property. Were noted in technical sections of specifications, approved
sanpl es in good condition nmay be used in their proper locations in
contract work. At conpletion of contract, sanples that are not approved
will be returned to Contractor only upon request and at Contractor's
expense. Such request shoul d be made prior to conpletion of the
contract. Di sapproved sanples that are not requested for return by
Contractor will be discarded after conpletion of contract.
Submittal drawi ngs (shop, erection or setting draw ngs) and schedul es,
required for work of various trades, shall be checked before subm ssion
by technically qualified enployees of Contractor for accuracy,
conpl et eness and conpliance with contract requirenments. These draw ngs
and schedul es shall be stanped and signed by Contractor certifying to
such check.
1. For each drawi ng required, subnit one | egible photographic paper or
vel | um r eproduci bl e.
2. Reproduci ble shall be full size.
Each drawi ng shall have marked thereon, proper descriptive title,
i ncl udi ng Medi cal Center |ocation, project nunber, manufacturer's
nunber, reference to contract drawi ng nunber, detail Section Number,
and Specification Section Nunber.
4. A space 4-3/4 by 5 inches shall be reserved on each drawing to
accommodat e approval or di sapproval stanp.
5. Submit drawi ngs, ROLLED WTHI N A MAI LING TUBE, fully protected for
shi pnent .
6. One reproducible print of approved or di sapproved shop drawi ngs wil |l
be forwarded to Contractor.
7. When work is directly related and involves nore than one trade, shop
drawi ngs shall be submitted to Architect-Engi neer under one cover.

SHOP DRAW NGS, PRODUCT DATA AND SAMPLES
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1-10. Sanples, shop drawi ngs, test reports, certificates and nanufacturers'
literature and data, shall be subnitted for approval to:

The VA Contracting Oficer’'s Representative (COR)

END OF SECTI ON

SHOP DRAW NGS, PRODUCT DATA AND SAMPLES
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SECTI ON 01 42 19
REFERENCE STANDARDS

PART 1 - GENERAL

1.1 DESCRI PTI ON
This section specifies the availability and source of references and
standards specified in the project manual under paragraphs APPLI CABLE
PUBLI CATI ONS and/ or shown on the draw ngs.

1.2 AVAI LABI LI TY OF SPECI FI CATI ONS LI STED I N THE GSA | NDEX OF FEDERAL
SPECI FI CATI ONS, STANDARDS AND COMMVERCI AL | TEM DESCRI PTI ONS FPMR PART 101- 29
(FAR 52.211-1) (AUG 1998)

A. The GSA Index of Federal Specifications, Standards and Commercial Item
Descriptions, FPMR Part 101-29 and copi es of specifications, standards,
and commercial itemdescriptions cited in the solicitation nay be
obtained for a fee by subnmitting a request to — GSA Federal Supply
Service, Specifications Section, Suite 8100, 470 East L' Enfant Pl aza,
SW Washi ngt on, DC 20407, Tel ephone (202) 619-8925, Facsimle (202) 619-
8978.

B. If the General Services Adnministration, Departnent of Agriculture, or
Department of Veterans Affairs issued this solicitation, a single copy
of specifications, standards, and comercial itemdescriptions cited in
this solicitation may be obtained free of charge by submitting a request
to the addressee in paragraph (a) of this provision. Additional copies
will be issued for a fee.

1.3 AVAI LABI LI TY FOR EXAM NATI ON OF SPECI FI CATI ONS NOT LI STED I N THE GSA | NDEX
OF FEDERAL SPECI FI CATI ONS, STANDARDS AND COMVERCI AL | TEM DESCRI PTI ONS
(FAR 52.211-4) (JUN 1988)

The specifications and standards cited in this solicitation can be
exanmi ned at the follow ng | ocation:

DEPARMENT OF VETERANS AFFAI RS

O fice of Construction & Facilities Managenent

Facilities Quality Service (00CFMLA)

425 Eye Street NNW (sixth floor)

Washi ngt on, DC 20001

Tel ephone Nunbers: (202) 632-5249 or (202) 632-5178

Bet ween 9: 00 AM - 3:00 PM

1.4 AVAI LABI LI TY OF SPECI FI CATI ONS NOT LI STED IN THE GSA | NDEX OF FEDERAL
SPECI FI CATI ONS, STANDARDS AND COMMERCI AL | TEM DESCRI PTI ONS (FAR 52. 211- 3)
(JUN 1988)

The specifications cited in this solicitation may be obtained fromthe
associ ations or organi zations |isted bel ow.
AA Al um num Associ ati on Inc.

http://ww. al um num org

REFERENCE STANDARDS
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AABC Associ ated Air Bal ance Counci l
http://ww. aabchg. com
AAVA Anerican Architectural Manufacturer's Associ ation

http://ww. aamanet . org

AAN American Nursery and Landscape Associ ation
http://ww. anl a. org

AASHTO  Anerican Association of State Hi ghway and Transportation Oficials
http://ww. aasht 0. org

AATCC Anerican Association of Textile Chenmists and Col ori sts
http://ww. aatcc. org

ACG H Ameri can Conference of Governnental |ndustrial Hygienists
http://ww. acgi h. org

ACI Anerican Concrete Institute
http://ww. aci-int. net

ACPA Ameri can Concrete Pipe Association
http://ww. concrete-pipe.org

ACPPA American Concrete Pressure Pipe Association
http://ww. acppa. or g

ADC Air Diffusion Council
http://fl exi bl educt.org

AGA Anerican Gas Associ ation
http://ww. aga. org

AGC Associ ated Ceneral Contractors of America

http://ww. agc. org

AGVA Anmerican Gear Manufacturers Association, |nc.
http://ww. agnma. or g

AHAM Associ ati on of Hone Appliance Manufacturers
http://ww. aham org

Al SC Anerican Institute of Steel Construction
http://ww. ai sc. org

Al SI American Iron and Steel Institute
http://ww.steel.org

Al TC Anerican Institute of Tinber Construction
http://ww. aitc-glulamorg
AMCA Air Mvenent and Control Association, |nc.

http://ww. anta. org

ANLA American Nursery & Landscape Association
http://ww. anl a. org

ANSI American National Standards Institute, Inc.
http://ww. ansi.org

REFERENCE STANDARDS
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APA The Engi neered Wod Associ ation
http://ww. apawood. or g

ARI Air-Conditioning and Refrigeration Institute
http://ww.ari.org

ASAE American Society of Agricultural Engineers
http://ww. asae. org

ASCE American Society of Civil Engineers
http://ww. asce. org

ASHRAE  Anerican Society of Heating, Refrigerating, and
Ai r-Condi tioni ng Engi neers
http://ww. ashrae. org

ASME American Soci ety of Mechani cal Engi neers
http://ww. asne. org

ASSE American Soci ety of Sanitary Engi neering
http://ww. asse- pl unbi ng. org

ASTM American Society for Testing and Materials
http://ww. astm org

AW Architectural Wodwork Institute
http://ww. awi net.org

AVS Ameri can Wl di ng Soci ety
http://ww. aws. org

AWNA Anerican Water Wrks Association

http://ww. awa. org

BHVA Bui | ders Hardware Manufacturers Associ ation
http://ww. bui | der shar dware. com

Bl A Brick Institute of Anerica
http://ww. bi a.org
CAG Conmpressed Air and Gas Institute

http://ww. cagi.org

CGA Conpressed Gas Associ ation, Inc.
http://ww. cganet.com

cl The Chlorine Institute, Inc.
http://ww. chlorineinstitute.org

Cl SCA Ceilings and Interior Systens Construction Association
http://ww. ci sca.org

Cl SPI Cast Iron Soil Pipe Institute
http://ww.cispi.org
CLFM Chain Link Fence Manufacturers Institute

http://ww. chai nlinkinfo.org
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CPMVB Concrete Plant Manufacturers Bureau
http://ww. cpnb. org

CRA Cal i forni a Redwood Associ ati on
http://ww. cal redwood. org

CRSI Concrete Reinforcing Steel Institute
http://ww.crsi.org

CTI Cool i ng Technol ogy Institute
http://ww.cti.org

DHI Door and Hardware Institute
http://ww. dhi.org

EGSA El ectrical Cenerating Systens Association
http://ww. egsa. org

EEI Edi son Electric Institute
http://ww.eei.org

EPA Envi ronment al Protection Agency
http://ww. epa. gov

ETL ETL Testing Laboratories, Inc.
http://ww. etl. com

FAA Federal Aviation Administration
http://ww.faa. gov

FCC Federal Conmuni cati ons Conmi ssion
http://ww.fcc. gov

FPS The Forest Products Society
http://ww. forestprod. org

GANA d ass Association of North Anerica
http://ww. cssinfo.conlinfo/gana. htm/

FM Factory Mutual |nsurance
http://ww. f ngl obal . com

GA Gypsum Associ ation
http://ww. gypsum org

GSA General Services Admi nistration
http://ww. gsa. gov

HI Hydraulic Institute
http://ww. punps. or g

HPVA Har dwood Pl ywood & Veneer Associ ation
http://ww. hpva. org

| CBO I nternational Conference of Building Officials
http://ww.icbo. org

| CEA I nsul at ed Cabl e Engi neers Association Inc.

http://ww. i cea. net
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\'I CAC Institute of Cean Air Conpanies
http://ww.icac.com

| EEE Institute of Electrical and El ectroni cs Engi neers
http://ww.ieee. org\

| MSA I nternational Municipal Signal Association
http://ww.insasafety.org

| PCEA I nsul at ed Power Cabl e Engi neers Associ ation

NBVA Met al Bui | di ngs Manuf acturers Associ ati on
http://ww. nbrma. com

MSS Manuf acturers Standardi zati on Society of the Valve and Fittings
I ndustry Inc.
http://ww. nss-hg. com

NAAVM Nati onal Association of Architectural Metal Mnufacturers
http://ww. naanm or g

NAPHCC Pl unbi ng- Heat i ng- Cool i ng Contractors Associ ation
http://ww. phccweb. org. org

NBS Nati onal Bureau of Standards
See - NI ST

NBBPVI Nat i onal Board of Boiler and Pressure Vessel I|Inspectors
http://ww. nati onboard. org

NEC Nati onal Electric Code
See - NFPA National Fire Protection Association

NEVA National Electrical Mnufacturers Association
http://ww. nerma. org

NFPA Nati onal Fire Protection Association
http://ww. nfpa. org

NHLA Nat i onal Hardwood Lunber Associ ation
http://ww. nat| har dwood. org

NI H National Institute of Health
http://ww. ni h. gov

NI ST Nat i onal Institute of Standards and Technol ogy
http://ww. ni st. gov

NLMA Nor t heast ern Lunber Manufacturers Association, Inc.
http://ww. nel na. or g

NPA Nati onal Particl eboard Association
18928 Premniere Court
Gai t her sburg, MD 20879
(301) 670-0604

NSF Nat i onal Sanitation Foundati on

http://ww. nsf.org
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NVWADA W ndow and Door Manufacturers Association
http://ww. nwwda. or g

OSHA Cccupational Safety and Heal th Administration
Depart ment of Labor
http://ww. osha. gov

PCA Portl and Cenent Associ ation
http://ww. portcenent. org

PCl Precast Prestressed Concrete Institute
http://ww. pci.org

PPI The Plastic Pipe Institute
http://ww. pl asti cpi pe.org

PEI Porcel ain Enanel Institute, Inc.
http://ww. por cel ai nenanel . com

PTI Post-Tensioning Institute
http://ww. post -tensi oni ng.org

RFCI The Resilient Floor Covering Institute
http://ww.rfci.com

RIS Redwood | nspection Service
See - CRA

RVA Rubber Manuf acturers Association, Inc.
http://ww.rnma.org

SCVA Sout hern Cypress Manufacturers Associ ation
http://ww. cypressinfo.org

SDI Steel Door Institute
http://ww. st eel door.org

| GVA Insulating d ass Manufacturers Alliance
http://ww. i gmaonline. org

SJl Steel Joist Institute
http://ww.steeljoist.org

SMACNA  Sheet Metal and Air-Conditioning Contractors
Nat i onal Associ ation, |nc.
http://ww. snacna. org

SSPC The Society for Protective Coatings
http://ww. sspc. org

STI Steel Tank Institute
http://ww. st eel tank. com

SwW Steel Wndow Institute
http://ww. st eel wi ndows. com

TCA Tile Council of America, Inc.

http://ww. tileusa.com
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TEMA

TPI

uBC

UL

uLc

WCLI B

WRCLA

WAPA
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Tubul ar Exchange Manuf acturers Associ ation
http://ww.tema. org

Truss Plate Institute, Inc.

583 D Onofrio Drive; Suite 200

Madi son, W 53719

(608) 833-5900

The Uni form Bui | di ng Code

See 1 CBO

Underwriters' Laboratories |ncorporated
http://ww. ul.com

Underwiters' Laboratories of Canada
http://ww.ulc.ca

West Coast Lunber Inspection Bureau
6980 SW Varns Road, P.QO Box 23145
Portland, OR 97223
(503) 639-0651
Western Red Cedar Lunber Associ ation
P. O, Box 120786
New Bri ghton, M 55112
(612) 633-4334
West ern Wood Products Associ ation
http://ww. wapa. or g

---END- - -
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EP- 1.

SECTION 01 57 19
TEMPORARY ENVI RONMENTAL CONTRCLS

DESCRI PTI ON
This section specifies the control of environmental pollution and damage
that the Contractor mnust consider for air, water, and | and resources. It
i ncl udes managenent 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 neasures with the costs included
within the various contract itens of work.
Envi ronnmental pollution and danmage is defined as the presence of
chenical, physical, or biological elenents or agents which

Adversely effect hunman health or wel fare,

2. Unfavorably alter ecol ogi cal bal ances of inportance to human life,
3. Effect other species of inportance to humanki nd, or;
4. Degrade the utility of the environnment for aesthetic, cultural, and

hi storical purposes.

Definitions of Pollutants:

1. Chenical Waste: Petrol eum products, bitumnous materials, salts,
acids, alkalis, herbicides, pesticides, organic chemcals, and
i norgani ¢ wastes.

2. Debris: Conbustible and noncombusti bl e wastes, such as |eaves, tree
trimm ngs, ashes, and waste materials resulting fromconstruction or
mai nt enance and repair work.

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

4. Solid Waste: Rubbish, debris, garbage, and other discarded solid
materials resulting fromindustrial, commercial, and agricultura
operations and fromconmunity activities.

5. Surface Discharge: The term "Surface Di scharge" inplies that the
water is discharged with possible sheeting action and subsequent soi
erosion may occur. Waters that are surface discharged may term nate
i n drainage ditches, storm sewers, creeks, and/or "water of the
United States" and would require a permt to discharge water fromthe
governi ng agency.

6. Rubbi sh: Conbusti bl e and nonconbusti bl e wastes such as paper, boxes,
gl ass and crockery, netal and |unber scrap, tin cans, and bones.

TEMPORARY ENVI RONMENTAL CONTRCLS
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EP- 2.

EP- 3.

EP- 4.

7. Sanitary Wastes:

a. Sewage: Donestic sanitary sewage and human and ani nal waste.

b. Garbage: Refuse and scraps resulting from preparation, cooking,

di spensi ng, and consunption of food.

QUALI TY CONTROL

Establish and maintain quality control for the environmental protection

of all itens set forth herein.

Record on daily reports any problenms in conplying with | aws,

regul ati ons, and ordi nances. Note any corrective action taken.

REFERENCES

The publications listed below forma part of this specification to the

extent referenced. The publications are referred to in the text by basic

desi gnation only.

U.S. National Archives and Records Admi nistration (NARA):

33 CFR328.............. Definitions

SUBM TTALS

In accordance with Section, 01 33 23, SHOP DRAW NGS, PRODUCT DATA, AND

SAMPLES, furnish the follow ng:

1. Environnental Protection Plan: After the contract is awarded and
prior to the cormencenent of the work, the Contractor shall neet with
the Contracting Oficer’s Representative (COR) to discuss the
proposed Environnmental Protection Plan and to devel op mutual
understanding relative to details of environnental protection. Not
nore than 20 days after the neeting, the Contractor shall prepare and
subnmit to the Contracting Oficer’s Representative (COR) for
approval, a witten and/ or graphic Environnental Protection Plan
i ncluding, but not limted to, the follow ng:

a. Nane(s) of person(s) within the Contractor's organi zati on who is
(are) responsible for ensuring adherence to the Environnental
Protection Pl an.

b. Nane(s) and qualifications of person(s) responsible for
mani f esti ng hazardous waste to be renoved fromthe site.

C. Nane(s) and qualifications of person(s) responsible for training
the Contractor's environmental protection personnel.

d. Description of the Contractor's environmental protection personnel
trai ning program

e. Alist of Federal, State, and local |aws, regulations, and permts
concerni ng environnental protection, pollution control, noise
control and abatenent that are applicable to the Contractor's

TEMPORARY ENVI RONMENTAL CONTRCLS
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EP- 5.

proposed operations and the requirenents inposed by those | aws,
regul ations, and permts.

f. Methods for protection of features to be preserved within
aut hori zed work areas including trees, shrubs, vines, grasses,
ground cover, |andscape features, air and water quality, fish and
wildlife, soil, historical, and archeol ogical and cultura
resour ces.

g. Procedures to provide the environmental protection that conply
with the applicable |aws and regul ati ons. Describe the procedures
to correct pollution of the environment due to accident, natural
causes, or failure to follow the procedures as described in the
Envi ronnmental Protection Plan.

h. Pernmits, licenses, and the | ocation of the solid waste di sposa
ar ea.

i. Drawi ngs showi ng | ocations of any proposed tenporary excavations
or enmbanknments for haul roads, material storage areas, structures,
sanitary facilities, and stockpiles of excess or spoil materials.

j. Environmental Mnitoring Plans for the job site including |and,
water, air, and noi se.

k. Wirk Area Pl an showi ng the proposed activity in each portion of
the area and identifying the areas of limted use or nonuse. Plan
shoul d include nmeasures for marking the limts of use areas.

Approval of the Contractor's Environnmental Protection Plan will not

relieve the Contractor of responsibility for adequate and conti nued

control of pollutants and other environnmental protection neasures.

PROTECTI ON OF ENVI RONMENTAL RESOURCES

Protect environmental resources within the project boundaries and those

affected outside the limts of permanent work during the entire period

of this contract. Confine activities to areas defined by the

speci fications and draw ngs.

Protection of Land Resources: Prior to construction, identify all |and

resources to be preserved within the work area. Do not renove, cut,

deface, injure, or destroy |land resources including trees, shrubs,

vi nes, grasses, top soil, and land forns wi thout perm ssion fromthe

Contracting Officer’'s Representative (COR). Do not fasten or attach

ropes, cables, or guys to trees for anchorage unl ess specifically

aut hori zed, or where special energency use is pernitted.

1. Wirk Area Limts: Prior to any construction, mark the areas that
require work to be performed under this contract. Mark or fence

i solated areas within the general work area that are to be saved and

TEMPORARY ENVI RONMENTAL CONTRCLS
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protected. Protect nmonunents, works of art, and nmarkers before

construction operations begin. Convey to all personnel the purpose of

mar ki ng and protecting all necessary objects.

2. Protection of Landscape: Protect trees, shrubs, vines, grasses, |and
forms, and other |andscape features shown on the drawi ngs to be
preserved by marking, fencing, or using any other approved
t echni ques.

a. Box and protect from danmage existing trees and shrubs to renain on
the construction site.

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

c. Do not store building materials or performconstruction activities
closer to existing trees or shrubs than the farthest extension of
their |inbs.

3. Reduction of Exposure of Unprotected Erodible Soils: Plan and conduct
earthwork to minimze the duration of exposure of unprotected soils.
Clear areas in reasonably sized increnents only as needed to use.
Formearthwork to final grade as shown. Immediately protect al
trench sl opes and back sl opes upon conpletion of rough grading.

4. Tenporary Protection of Disturbed Areas:

a. Sedinent Basins: Trap sedinment fromconstruction areas in
tenporary sedi ment basins that accommpdate the runoff, if required
by erosion and sedi ment control plan. After each storm punp the
basins dry and renove the accumul ated sedi nent.

b. Reuse or conserve the collected topsoil sedinent as directed by
the Contracting Oficer’s Representative (COR). Topsoil use and
requirements are specified in Section 31 20 11, EARTH MOVI NG
( SHORT FORM .

5. Erosion and Sedi nentation Control Devices: Construct or install al
tenmporary and pernmanent erosion and sedi mentation control features
shown on the project approved Erosion and Sedi nent Control Plan
Mai ntai n tenporary erosion and sedi nent control mneasures such as
berns, dikes, drains, sedinmentation basins, grassing, and mul ching,
until permanent drainage and erosion control facilities are conpleted
and operative.

6. Handl e and di spose of solid wastes in such a manner that will prevent
contam nation of the environnent. Place solid wastes (excluding
clearing debris) in containers that are enptied on a regul ar
schedul e. Transport all solid waste off CGovernnent property and

TEMPORARY ENVI RONMENTAL CONTRCLS
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di spose of waste in conpliance with Federal, State, and | ocal
requirements.

7. Handle discarded materials other than those included in the solid
waste category as directed by the Contracting Oficer’s
Representative (COR).

C. Protection of WAater Resources: Keep construction activities under
surveill ance, managenent, and control to avoid pollution of surface and
ground waters and sewer systens. |nplenent nanagenent techniques to
control water pollution by the listed construction activities that are
included in this contract.

1. Protect the forested wetl ands boundary shown on the Contract Draw ngs
with high visibility fencing and control nmovenent of materials and
equi pnent adj acent to the forested wetlands during construction to
prevent violation of water pollution control standards of the
Federal, State, or |ocal governnent.

D. Protection of Air Resources: Keep construction activities under
surveil l ance, managenent, and control to minimze pollution of air
resources. Burning is not pernmitted on the job site. Keep activities,
equi pnent, processes, and work operated or perforned, in strict
accordance with the State of Mchigan’s State Air Pollution Statue,
Rul e, or Regulation and Federal em ssion and perfornmance | aws and
st andar ds.

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

2. Particulates Control: Maintain all excavations, stockpiles, hau
roads, permanent and tenporary access roads, plant sites, spoi
areas, borrow areas, and all other work areas within or outside the
proj ect boundaries free fromparticul ates which woul d cause a hazard
or a nuisance. Sprinklering, chem cal treatment of an approved type,
light bitum nous treatnent, baghouse, scrubbers, electrostatic
precipitators, or other nmethods are pernmitted to control particul ates
in the work area.

3. Hydrocarbons and Carbon Monoxi de: Control nopnoxi de em ssions from
equi pnent to Federal and State allowable linits.

4. (Odors: Control odors of construction activities and prevent obnoxi ous
odors from occurring

TEMPORARY ENVI RONMENTAL CONTRCLS
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E. Reduction of Noise: Mnimze noise using every action possible. Perform
noi se- produci ng work in |less sensitive hours of the day or week as
directed by the Contracting Oficer’s Representative (COR). Miintain
noi se- produced work at or below the decibel levels and within the tine
peri ods specified.

1. Performconstruction activities involving repetitive, high-Ileve
i npact noi se only between 8:00 a.m and 5:00p. munl ess ot herw se
pernitted by |l ocal ordinance or the Contracting Officer’s
Representative (COR). Repetitive inmpact noise on the property shal
not exceed the following dB limtations:

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

2. Provi de sound-deadeni ng devi ces on equi pnent and take noi se abat enent
nmeasures that are necessary to conply with the requirenents of this
contract, consisting of, but not limted to, the follow ng
a. Maintain nmaxi mum permi ssi bl e constructi on equi pment noi se | evels

at 50 feet (dBA):

EARTHMOVI NG MATERI ALS HANDLI NG
FRONT LQOADERS 75 CONCRETE M XERS 75
BACKHOES 75 CONCRETE PUWPS 75
DOZERS 75 CRANES 75
TRACTORS 75 DERRI CKS | MPACT 75
SCAPERS 80 Pl LE DRI VERS 95
GRADERS 75 JACK HAMVERS 75
TRUCKS 75 ROCK DRI LLS 80
PAVERS, 80 PNEUMATI C TOOLS 80
STATI ONARY
PUVPS 75 BLASTI NG --
GENERATORS 75 SAVG 75
COVPRESSORS 75 VI BRATORS 75

b. Use shields or other physical barriers to restrict noise
transmi ssi on.

c. Provide soundproof housings or enclosures for noi se-producing
machi nery.

d. Use efficient silencers on equipnent air intakes.

TEMPORARY ENVI RONMENTAL CONTRCLS
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e. Use efficient intake and exhaust nufflers on internal conbustion
engi nes that are maintai ned so equi pnent perforns bel ow noi se
| evel s specified.
f. Line hoppers and storage bins with sound deadening nateri al .
g. Conduct truck | oading, unloading, and hauling operations so that
noi se is kept to a mnimm
3. Measure sound | evel for noise exposure due to the construction at
| east once every five successive working days while work is being
perfornmed above 55 dB(A) noise level. Measure noi se exposure at
the property line or 50 feet fromthe noise source, whichever is
greater. Measure the sound |evels on the A weighing network of a
General Purpose sound |evel neter at slow response. To mninize the
effect of reflective sound waves at buil di ngs, take nmeasurenents at
three to six feet in front of any building face. Submt the recorded
information to the Contracting Oficer’s Representative (COR) noting
any problenms and the alternatives for mtigating actions.

F. Restoration of Danmaged Property: |If any direct or indirect danage is
done to public or private property resulting fromany act, om ssion,
negl ect, or misconduct, the Contractor shall restore the damaged
property to a condition equal to that existing before the danage at no
addi tional cost to the Government. Repair, rebuild, or restore property
as directed or nake good such damage in an acceptabl e manner.

G Final Cean-up: On conpletion of project and after renoval of al
debris, rubbish, and tenporary construction, Contractor shall |eave the
construction area in a clean condition satisfactory to the Contracting
Oficer’'s Representative (COR). C eaning shall include off the station
di sposal of all itenms and materials not required to be sal vaged, as well
as all debris and rubbish resulting fromdenolition and new work
oper ati ons.

END CF SECTI ON
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SECTI ON 01 74 19
CONSTRUCTI ON WASTE MANAGEMENT
PART 1 — GENERAL
1.1 DESCRI PTI ON

A. This section specifies the requirements for the nmanagenent of non-
hazardous building construction and denolition waste.

B. Waste disposal in landfills shall be mnimzed to the greatest extent
possible. O the inevitable waste that is generated, as much of the
waste material as econonically feasible shall be sal vaged, recycled or
reused.

C. Contractor shall use all reasonable nmeans to divert construction and
dermolition waste fromlandfills and incinerators, and facilitate their
sal vage and recycle not linmted to the foll ow ng:

Wast e Managenent Pl an devel opnment and i npl ement ati on.
Techni ques to ninimze waste generation.
Sorting and separating of waste materials.

Sal vage of existing nmaterials and itens for reuse or resale.

A

Recycling of materials that cannot be reused or sold.

D. At a mininumthe foll owi ng waste categories shall be diverted from

landfills:

1. Soil.

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

3. O ean dinensional wood and pal ette wood.

4. Green waste (bi odegradabl e | andscapi ng naterial s).

5. Engi neered wood products (plywood, particle board and |-joists,
etc).

Met al products (eg, steel, wire, beverage containers, etc).
Car dboard, paper and packagi ng.
Bi t unen roofing nmaterials.
Pl astics (eg, ABS, PVC).
10. Carpet and/or pad.
11. Gypsum board.
12. Insul ation.
13. Paint.
1.2 RELATED WORK
A. Section 02 41 00, DEMOLI TI ON.
B. Section 01 00 00, GENERAL REQUI REMENTS.

© ® N ©

CONSTRUCTI ON WASTE MANAGEMENT

01 74 19 - 1

48



Aleda E Lutz VA Medical Center Underground Sewer System Replacement & Repair
Saginaw, MI 48602 655-12-106

1.3 QUALI TY ASSURANCE
A. Contractor shall practice efficient waste managenent when si zing,

cutting and installing building products. Processes shall be enpl oyed
to ensure the generation of as little waste as possible. Construction
/Denolition waste includes products of the follow ng:
1. Excess or unusable construction materials.

Packagi ng used for construction products.

Poor pl anning and/or | ayout.

Construction error.

Over ordering.

Weat her danmage.

Cont ami nati on.

M shandl i ng.

© ® N O R 0D

Br eakage.

B. Establish and maintain the managenent of non-hazardous buil di ng
construction and denolition waste set forth herein. Conduct a site
assessnment to estinmate the types of materials that will be generated by
denolition and construction.

C. Contractor shall devel op and i npl ement procedures to reuse and recycle
new materials to a mninmumof 50 percent.

D. Contractor shall be responsible for inplenmentation of any speci al
prograns involving rebates or sinilar incentives related to recycling.
Any revenues or savings obtained from sal vage or recycling shall accrue
to the contractor.

E. Contractor shall provide all denolition, renoval and | egal disposal of
materials. Contractor shall ensure that facilities used for recycling,
reuse and di sposal shall be pernmitted for the intended use to the
extent required by local, state, federal regulations. The Wole
Bui | di ng Design Gui de website http://ww. wbdg. org provi des a
Constructi on Waste Managenent Dat abase that contains information on
conmpani es 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 are to
be kept neat and clean and clearly narked in order to avoid

contam nation or nixing of materials.
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G Contractor shall provide on-site instructions and supervision of
separation, handling, salvaging, recycling, reuse and return nethods to
be used by all parties during waste generating stages.

H Record on daily reports any problens in conplying with | aws,
regul ati ons and ordi nances with corrective action taken.

1.4 TERM NOLOGY

A Cass Il Landfill: A landfill that accepts non-hazardous resources
such as househol d, comrercial and industrial waste resulting from
construction, renodeling, repair and denolition operations.

B. Clean: Untreated and unpai nted; uncontam nated wth adhesives, oils,
solvents, nastics and |ike products.

C. Construction and Denolition Waste: Includes all non-hazardous resources
resulting fromconstruction, renodeling, alterations, repair and
denolition operations.

D. Dismantle: The process of parting out a building in such a way as to
preserve the useful ness of its materials and conponents.

E. Disposal: Acceptance of solid wastes at a legally operating facility

for the purpose of land filling (includes Class Ill landfills and inert
fills).
F. Inert Backfill Site: A location, other than inert fill or other

di sposal facility, to which inert materials are taken for the purpose
of filling an excavation, shoring or other soil engineering operation

G lnert Fill: Afacility that can legally accept inert waste, such as
asphalt and concrete exclusively for the purpose of disposal

H Inert Solids/Inert Waste: Non-liquid solid resources including, but not
limted to, soil and concrete that does not contain hazardous waste or
sol ubl e pollutants at concentrations in excess of water-quality
obj ectives established by a regional water board, and does not contain
significant quantities of deconposable solid resources.

I. Mxed Debris: Loads that include conm ngled recycl able and non-
recyclable materials generated at the construction site.

J. Mxed Debris Recycling Facility: A solid resource processing facility
that accepts |oads of m xed construction and denolition debris for the
purpose of recovering re-usable and recyclable naterials and di sposing
non-recycl abl e materi al s.

K. Pernmitted Waste Hauler: A conpany that holds a valid pernit to collect
and transport solid wastes fromindividuals or businesses for the

pur pose of recycling or disposal

CONSTRUCTI ON WASTE MANAGEMENT
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Recycling: The process of sorting, cleansing, treating, and
reconstituting materials for the purpose of using the altered formin
t he 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. Of-site Recycling — Materials hauled to a location and used in an
altered formin the manufacture of new products.

Recycling Facility: An operation that can legally accept materials for

t he purpose of processing the materials into an altered formfor the

manuf acture of new products. Depending on the types of nmaterials

accepted and operating procedures, a recycling facility may or may not
be required to have a solid waste facilities permt or be regul ated by
the | ocal enforcenment agency.

Reuse: Materials that are recovered for use in the sane form on-site

or off-site

Return: To give back reusable itenms or unused products to vendors for

credit.

Sal vage: To renpve waste materials fromthe site for resale or re-use

by a third party.

Sour ce- Separated Materials: Materials that are sorted by type at the

site for the purpose of reuse and recycling.

Solid Waste: Materials that have been designated as non-recycl abl e and

are discarded for the purposes of disposal

Transfer Station: A facility that can legally accept solid waste for

the purpose of tenporarily storing the materials for re-loading onto

other trucks and transporting themto a landfill for disposal, or

recovering sone materials for re-use or recycling.

1.5 SUBM TTALS

A

In accordance with Section 01 33 23, SHOP DRAW NGS, PRODUCT DATA, and
SAMPLES, furnish the follow ng:

Prepare and subnmit to the Sagi naw VAMC COTR a witten denolition debris
managenent plan. The plan shall include, but not be limted to, the
follow ng information:

1. Procedures to be used for debris managenent.

2. Techniques to be used to nminin ze waste generation.

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

CONSTRUCTI ON WASTE MANAGEMENT
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a. List of each material and quantity to be sal vaged, reused, and
recycl ed.

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

4. Detail ed description of the Means/ Methods to be used for naterial

handl i ng

a. On site: Material separation, storage, protection where
appl i cabl e.

b. Of site: Transportation nmeans and destination. Include Iist of
mat eri al s.
1) Description of materials to be site-separated and sel f-haul ed

to designated facilities.
2) Description of mxed materials to be collected by designated
wast e haul ers and renoved fromthe site

c. The nanes and | ocations of mixed debris reuse and recycling
facilities or sites.

d. The nanes and | ocations of trash disposal landfill facilities or
sites.

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

B. Desi gnated Manager responsible for instructing personnel, supervising,
docunenting and admi ni ster over neetings relevant to the Waste
Managenent Pl an.

C. Monthly summary of construction and denolition debris diversion and
di sposal, quantifying all materials generated at the work site and
di sposed of or diverted from di sposal through recycling.

1.6 APPLI CABLE PUBLI CATI ONS
Publications listed below forma part of this specification to the
extent referenced. Publications are referenced by the basic designation
only. In the event that criteria requirenments conflict, the nost
stringent requirenents shall be net.

A. U S. Geen Building Council (USGBC):

LEED G een Building Rating System for New Construction

1.7 RECORDS
Mai ntain records to docunent the quantity of waste generated; the
gquantity of waste diverted through sale, reuse, or recycling; and the
quantity of waste disposed by landfill or incineration. Records shal
be kept in accordance with the LEED Reference Quide and LEED Tenpl at e.

CONSTRUCTI ON WASTE MANAGEMENT
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PART 2 - PRODUCTS
2.1 MATERI ALS

A

Li st of each material and quantity to be sal vaged, recycled, and
reused.

Li st of each material and quantity proposed to be taken to a landfill.
Material tracking data: Receiving parties, dates renoved
transportation costs, weight tickets, tipping fees, manifests

i nvoi ces, net total costs or savings.

PART 3 - EXECUTI ON
3.1 COLLECTI ON

A

Provide all necessary containers, bins and storage areas to facilitate
ef fecti ve waste nanagenent.

Clearly identify containers, bins and storage areas so that recycl able
materials are separated fromtrash and can be transported to respective
recycling facility for processing.

Hazar dous wastes shall be separated, stored, disposed of according to

| ocal, state, federal regulations.

3.2 DI SPCSAL

A. Contractor shall be responsible for transporting and di sposi ng of
mat eri als that cannot be delivered to a source-separated or nixed
mat erials recycling facility to a transfer station or disposal facility
that can accept the materials in accordance with state and federa
regul ations.

B. Construction or demolition materials with no practical reuse or that
cannot be sal vaged or recycled shall be disposed of at a landfill or
i nci nerator.

3.3 REPORT

A. Wth each application for progress paynment, subnit a summary of

construction and denolition debris diversion and di sposal including
begi nni ng and endi ng dates of period covered.

Quantify all materials diverted fromlandfill disposal through sal vage
or recycling during the period with the receiving parties, dates
removed, transportation costs, weight tickets, nanifests, invoices.
Include the net total costs or savings for each sal vaged or recycl ed
mat eri al

Quantify all materials disposed of during the period with the receiving

parties, dates renoved, transportation costs, weight tickets, tipping

CONSTRUCTI ON WASTE MANAGEMENT
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fees, mani fests, and invoices. Include the net total costs for each
di sposal .
- - - END- - -

CONSTRUCTI ON WASTE MANAGEMENT

01 74 19 - 7

54



Aleda E Lutz VA Medical Center Underground Sewer System Replacement & Repair
Saginaw, MI 48602 655-12-106

This page intentionally |eft blank.

CONSTRUCTI ON WASTE MANAGEMENT

01 74 19 - 8

55



Aleda E Lutz VA Medical Center Underground Sewer System Replacement & Repair
Saginaw, MI 48602 655-12-106

SECTI ON 02 41 00
DEMOLI TI ON

PART 1 - GENERAL
1.1 DESCRI PTI ON:

This section specifies denolition and renoval of portions of buildings
and/ or appurtenances to buildings, utilities, and other structures
shown.

1.2 RELATED WORK:

Saf ety Requi renents: GENERAL CONDI TI ONS Article, ACCIDENT PREVENTI ON.
Di sconnecting utility services prior to denolition: Section 01 00 00,
GENERAL REQUI REMENTS.

Reserved itens that are to renain the property of the Governnent:
Section 01 00 00, GENERAL REQUI REMENTS.

Lead Paint: Section 02 83 33.13, LEAD BASED PAI NT REMOVAL AND DI SPOSAL.
I nfectious Control: Section 01 00 00, GENERAL REQUI REMENTS, | NFECTI ON
PREVENTI ON MEASURES.

mo O wW»

1. 3 PROTECTI ON:

A. Performdenolition in such manner as to elimnate hazards to persons and
property; to mninmze 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 adj acent areas of structures. Conply wth
requi rements of GENERAL CONDI TI ONS Article, ACCH DENT PREVENTI ON.

B. Provide safeguards, including warning signs, barricades, tenporary
fences, warning lights, and other sinmlar itens that are required for
protection of all personnel during denolition and renpoval operations.
Conply with requirenents of Section 01 00 00, GENERAL REQUI REMENTS,
Article 1.9 PROTECTI ON OF EXI STI NG VEGETATI ON, STRUCTURES, EQUI PMENT,

UTI LI TIES AND | MPROVEMENTS.

C. Maintain fences, barricades, lights, and other simlar itens around
exposed excavations until such excavati ons have been conpletely filled.

D. Provide encl osed dust chutes with control gates fromeach floor to carry
debris to truck beds and govern flow of material into truck. Provide
overhead bridges of tight board or prefabricated netal construction at
dust chutes to protect persons and property fromfalling debris.

E. Prevent spread of flying particles and dust. Sprinkle rubbish and debris
with water to keep dust to a mininum Do not use water if it results in
hazar dous or objectionable condition such as, but not limted to; ice,
floodi ng, or pollution. Vacuum and dust the work area daily.

F. In addition to previously listed fire and safety rules to be observed in
per f ormance of work, include follow ng:

1. No wall or part of wall shall be pernitted to fall outwardly from
structures.

2. Wherever a cutting torch or other equipnent that mght cause a fire
is used, provide and maintain fire extinguishers nearby ready for
i medi ate use. Instruct all possible users in use of fire
exti ngui shers.

3. Keep hydrants clear and accessible at all tines. Prohibit debris from
accurmul ating within a radius of 4500 mm (15 feet) of fire hydrants.

G Before beginning any denolition work, the Contractor shall survey the
site and exam ne the drawi ngs and specifications to deternine the extent
of the work. The contractor shall take necessary precautions to avoid
damages to existing itenms to remain in place, to be reused, or to remain
the property of the Medical Center; any danmaged itens shall be repaired
or replaced as approved by the Sagi naw VAMC COTR. The Contractor shall
coordi nate the work of this section with all other work and shall
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construct and maintain shoring, bracing, and supports as required. The
Contractor shall ensure that structural elenments are not overl oaded and
shal | be responsible for increasing structural supports or addi ng new
supports as may be required as a result of any cutting, renoval, or
denolition work perforned under this contract. Do not overl oad
structural elements. Provide new supports and reinforcenment for existing
construction weakened by denolition or renmoval works. Repairs,
rei nforcenent, or structural replacenment nust have Sagi naw VAMC COTR s
approval .

H The work shall conply with the requirenments of Section 01 00 00, GENERAL
REQUI REMENTS, Article 1.7 | NFECTI ON PREVENTI ON MEASURES.

PART 2 - PRODUCTS (NOT USED)
PART 3 — EXECUTI ON
3.1 DEMOLI TI ON:

A. Debris, including brick, concrete, stone, netals and sinmlar naterials
shal | becone property of Contractor and shall be di sposed of by him
daily, off the Medical Center Property to avoid accunulation at the
denplition site. Materials that cannot be renoved daily shall be stored
in areas specified by the Sagi naw VAMC COTR. Break up concrete sl abs
bel ow grade that require renmoval from present |ocation into pieces a
maxi mum of 2400mm (96 inches) to 600 nm (24 i nches) square to permt
safe renoval . Contractor shall dispose of debris in conpliance with
applicable federal, state or local permts, rules and/or regul ations.

B. Renpve and legally dispose of all materials, other than earth to renain
as part of project work. Materials renoved shall becone property of
contractor and shall be disposed of in conpliance with applicable
federal, state or local permts, rules and/or regulations. Materials
that are | ocated beneath the surface of the surroundi ng ground nore than
1500 mm (5 feet), or unknown naterials that are discovered to be
hazardous shall be handl ed as unforeseen. The renoval of hazardous
mat eri al shall be referred to Hazardous Materials specifications.

C. Renopve existing utilities as indicated or uncovered by work and
terminate in a manner conformng to the nationally recogni zed code
covering the specific utility and approved by the Sagi naw VAMC COTR.
When Utility lines are encountered that are not indicated on the
drawi ngs, the Sagi naw VAMC COIR shall be notified prior to further work
in that area.

3.2 CLEAN- UP:

On conpletion of work of this section and after renoval of all debris,

| eave site in clean condition satisfactory to Sagi naw VAMC COTR

Cl ean-up shall include off the Medical Center disposal of all itenms and
materials not required to remain property of the Governnent as well as
all debris and rubbish resulting fromdenolition operations.

- - -END- - -
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SECTI ON 03 30 53
( SHORT- FORM) CAST- | N- PLACE CONCRETE

PART 1 - GENERAL
1.1 DESCRI PTI ON:
This section specifies cast-in-place structural concrete and nateri al
and m xes for other concrete.
1.2 RELATED WORK:
A. Materials testing and inspection during construction: Section 01 45 29,
TESTI NG LABORATORY SERVI CES.
B. Concrete roads, wal ks, and simlar exterior site work: Section 32 05 23,
CEMENT AND CONCRETE FOR EXTERI OR | MPROVEMENTS.
1. 3 TOLERANCES:
A ACl 117.
B. Slab Finishes: ACI 117, F-nunber method in accordance with ASTM E1155.
1.4 REGULATORY REQUI REMENTS:
A. ACI SP-66 AClI Detailing Manual
B. ACI 318 - Building Code Requirerments for Reinforced Concrete.
1.5 SUBM TTALS:

A. Subnit in accordance with Section 01 33 23, SHOP DRAW NGS, PRODUCT DATA,
AND SAMPLES.

B. Concrete M x Design.

Shop Drawi ngs: Reinforcing steel: Conplete shop draw ngs.

D. Manufacturer's Certificates: Air-entraining adm xture, chemi cal

O

adm xtures, curing compounds.
1.6 APPLI CABLE PUBLI CATI ONS:
A. Publications listed below forma part of this specification to extent
ref erenced. Publications are referenced in text by basic designation

only.
B. Anerican Concrete Institute (ACl):

117R-06. . . .. . oo Tol erances for Concrete Construction and
Mat eri al s

211.1-91(R2002)......... Proportions for Normal, Heavyweight, and Mass
Concrete

301-05.......... ... ..... Specification for Structural Concrete

305R-06................. Hot Weat her Concreting

306R-2002............... Col d Weat her Concreting

SP-66-04 ............... ACl Detailing Manual

318/ 318R-05............. Bui | di ng Code Requirenents for Reinforced
Concrete

03 3053 -1
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347TR-04. . ... ... ... Guide to Formwork for Concrete
C. Anmerican Society for Testing And Materials (ASTM:

A185-07........ ... ... Steel Welded Wre, Fabric, Plain for Concrete
Rei nf or cenent

A615/ A615M08. .. ... ... .. Deforned and Plain Billet-Steel Bars for
Concret e Rei nforcenment

A996/ A996M 06. . ......... Standard Specification for Rail-Steel and Axl e-
Steel Deformed Bars for Concrete Reinforcenent

C31/C31M08............. Maki ng and Curing Concrete Test Specinens in the
Field

C33-07..... i Concrete Aggregates

C39/C39M05............. Conpressive Strength of Cylindrical Concrete
Speci nens

Co4/ CO4AMO7. .. ..o Ready- M xed Concrete

C143/ C143M05. .. ........ Standard Test Method for Slunp of Hydraulic
Cement Concrete

C150-07......... ... .. Portl and Cenent

Cl71-07................. Sheet Material for Curing Concrete

CLl72-07........ ... ..... Sanpling Freshly M xed Concrete

CLl73-07........ ... ... Air Content of Freshly M xed Concrete by the
Vol urmetri ¢ Met hod

C192/C192M07. .. ........ Maki ng and Curing Concrete Test Specinens in the
Laborat ory

C231-08................. Air Content of Freshly M xed Concrete by the
Pressure Method

C260-06................. Air-Entraining Adm xtures for Concrete

C494/ C494M08. .. ... ... .. Chemni cal Admi xtures for Concrete

C618-08................. Coal Fly Ash and Raw or Cal ci ned Natural
Pozzol an for Use in Concrete

D1751-04................ Pref ormed Expansion Joint Fillers for Concrete

Pavi ng and Structural Construction (Non-
extrudi ng and Resilient Bitum nous Types)

D4397-02. ............... Pol yet hyl ene Sheeting for Construction,
I ndustrial and Agricultural Applications
E1155-96(2008).......... Det erm ning Fg Fl oor Fl atness and F_ Fl oor

Level ness Nunbers
PART 2 - PRODUCTS
2.1 FORMS:
Wbod, plywood, netal, or other nmaterials, approved by Resident Engi neer,
of grade or type suitable to obtain type of finish specified.
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2.2 NMATERI ALS:

A
B.

I 6 mmo

Zrxze«

Portland Cenment: ASTM C150, Type | or I11.

Fly Ash: ASTM C618, Class C or F including supplenentary optional
requirements relating to reactive aggregates and al kalis, and | oss on
ignition (LO) not to exceed 5 percent.

Coarse Aggregate: ASTM C33, Size 67. Size 467 nay be used for footings
and wal | s over 12 inches thick.

Fi ne Aggregate: ASTM C33.

M xi ng Water: Fresh, clean, and potable.

Ai r-Entraining Adm xture: ASTM C260.

Chemi cal Adm xtures: ASTM C494.

Vapor Barrier: ASTM D4397, 10 ml.

Rei nforcing Steel: ASTM A615 or ASTM A996, deforned. See structural

drawi ngs for grade.

Wel ded Wre Fabric: ASTM A185.

Expansion Joint Filler: ASTM D1751.

Sheet Materials for Curing Concrete: ASTM Cl71.

Abr asi ve Aggregates: Al um num oxi de grains or enmery grits.

Li qui d Hardener and Dustproofer: Fluosilicate solution or nagnesium
fluosilicate or zinc fluosilicate. Magnesi um and zinc may be used
separately or in conbination as recomended by manufacturer.

Li qui d Densifier/Sealer: 100 percent active col orless aqueous siliconate
sol uti on.

Grout, Non-Shrinking: Prem xed ferrous or non-ferrous, mxed and applied
in accordance with nanufacturer's recomendations. Grout shall show no
settlement or vertical drying shrinkage at 3 days or thereafter based on
initial neasurement made at tinme of placenent, and produce a conpressive
strength of at |east 2500 psi at 3 days and 35npa (5000 psi) at 28 days.

2.3 CONCRETE M XES:

A

Desi gn of concrete mxes using materials specified shall be the
responsibility of the Contractor as set forth under Option C of ASTM
C94.

Conpressive strength at 28 days shall be not |ess than 4000 psi.

Establ i sh strength of concrete by testing prior to beginning concreting
operation. Test consists of average of three cylinders nade and cured in
accordance with ASTM C192 and tested in accordance with ASTM C39.

Maxi mum sl unp for vibrated concrete is 4 inches tested in accordance

wi th ASTM C143.

Cenent and water factor (See Table I):

TABLE | - CEMENT AND WATER FACTORS FOR CONCRETE
03 30 53 - 3
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Concrete: Strength Non- Ai r - Ent r ai ned A r-Entrained
Mn. 28 Day Conp. M n. Cement Max. Water M n. Cement Max. Water
St r.. | bs/c. yd Cement Ratio | bs/c. yd Cenment Ratio
psi
5000% 3 630 0. 45 650 0.40
4000%3 550 0. 55 570 0.50
3000%3 470 0. 65 490 0. 55
3000% 2 500 . 520 .
1. If trial nmixes are used, the proposed m x design shall achieve a
conpressive strength 1200 psi in excess of f'c. For concrete
strengt hs above 5000 psi, the proposed m x design shall achieve a

F.

conpressive strength 1400 psi in excess of f'c.

2. For concrete exposed to high sulfate content soils maxi mum wat er
cenment ratio is 0.44.

* Determ ned by Laboratory in accordance with ACI 211.1 for nornal
concrete or ACI 211.2 for lightweight structural concrete.

Air-entrainment is required for all exterior concrete and as required
Section 32 05 23, CEMENT AND CONCRETE FOR EXTERI OR | MPROVEMENTS. Air

conformwith the following N table:

for
content shall

TABLE | - TOTAL Al R CONTENT
FOR VAR QUS S| ZES OF COARSE AGGREGATES ( NORVAL CONCRETE)
Nom nal Maxi mum Si ze of Total Air Content
Coarse Aggregate Per cent age by Vol unme
3/8 in 6 to 10
1/2 in 5to 9
3/4 in 4to 8
1lin 31/2to6 1/2

11/2in 3to6

2.4 BATCHI NG & M XI NG

A. Store,
Ready- M xed: Ready-m xed concrete conply wi th ASTM C94,

1.

bat ch,

and mix materials as specified in ASTM C94.

except use of

non-agi tating equi pment for transporting concrete to the site wll

not

ready- nm xed concrete producer shall
certification as required by ASTM C94.

03 30 53 -

furni sh,

CAST I N PLACE CONCRETE

61

be permtted. Wth each |oad of concrete delivered to project,
i n duplicate,




Aleda E Lutz VA Medical Center Underground Sewer System Replacement & Repair
Saginaw, MI 48602 655-12-106

PART 3 - EXECUTI ON
3.1 FORMAORK

A

D

Installation conforns to ACI 347. Sufficiently tight to hold concrete

wi t hout | eakage, sufficiently braced to withstand vibration of concrete,

and to carry, w thout appreciable deflection, all dead and live loads to

whi ch they may be subject ed.

Treating and Wetting: Treat or wet contact forns as follows:

1. Coat plywood and board forns with non-staining formsealer. In hot
weat her cool forns by wetting with cool water just before concrete is
pl aced.

2. Clean and coat renovable netal fornms with [ight formoil before
reinforcenent is placed. In hot weather cool netal forns by
t horoughly wetting with water just before placing concrete.

3. Use sealer on reused plywood fornms as specified for new nateri al

Inserts, sleeves, and simlar itens: Flashing reglets, nmasonry ties,

anchors, inserts, wires, hangers, sleeves, boxes for floor hinges and

other itens specified as furnished under this and ot her sections of
specifications and required to be in their final position at tine
concrete is placed shall be properly located, accurately positioned and
built into construction, and nmintained securely in place.

Construction Tol erances:

1. Contractor is responsible for setting and nmintai ning concrete
formwrk to assure erection of conpleted work within tolerances
specified to accompdate installation or other rough and finish
mat eri als. Remedi al work necessary for correcting excessive
tol erances is the responsibility of the Contractor. Erected work that
exceeds specified tolerance limts shall be renedied or renmoved and
repl aced, at no additional cost to the Governnent.

2. Permissible surface irregularities for various classes of nmaterials
are defined as "finishes" in specification sections covering
i ndividual materials. They are to be distinguished fromtol erances
specified which are applicable to surface irregularities of
structural elements.

3. 2 RElI NFORCEMENT:

Details of concrete reinforcenent, unless otherwi se shown, in accordance
with ACI 318 and ACI SP-66. Support and securely tie reinforcing stee
to prevent displacenent during placing of concrete.

3.3 VAPCR BARRI ER

Except where nmenbrane waterproofing is required, place interior concrete
sl abs on a continuous vapor barrier.
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A

B

C
3.4 PL

A

Pl ace 4 inches of fine granular fill over the vapor barrier to act as a
blotter for concrete slab

Lap joints 6 inches and seal with a conpati bl e pressure-sensitive tape.
Pat ch punctures and tears.

ACI NG CONCRETE:

Remove wat er from excavations before concrete is placed. Renpove hardened
concrete, debris and other foreign materials frominterior of fornms, and
frominside of mxing and conveyi ng equi pment. Obtai n approval of

Resi dent Engi neer before placing concrete. Provide screeds at required
el evations for concrete sl abs.

Bef ore pl aci ng new concrete on or against concrete which has set,

exi sting surfaces shall be roughened and cleaned free fromall laitance
foreign matter, and | oose particles.

Convey concrete frommxer to final place of deposit by nmethod which
will prevent segregation or |oss of ingredients. Do not deposit in work
concrete that has attained its initial set or has contained its water or
cenent nore than 1 1/2 hours. Do not allow concrete to drop freely nore
than 5 feet in unexposed work nor nore than 3 feet in exposed work.

Pl ace and consolidate concrete in horizontal |ayers not exceeding 12

i nches in thickness. Consolidate concrete by spading, rodding, and
mechani cal vibrator. Do not secure vibrator to forns or reinforcenent.

Vi bration shall be carried on continuously with placing of concrete.

Hot weat her placing of concrete: Foll ow recommendations of ACI 305R to
prevent problens in the manufacturing, placing, and curing of concrete
that can adversely affect the properties and serviceability of the

har dened concrete.

Col d weat her placing of concrete: Foll ow recommendations of AC 306R, to
prevent freezing of thin sections less than 12 inches and to pernit
concrete to gain strength properly, except that use of cal ciumchloride
shal |l not be permitted without witten approval from Resident Engi neer.

3.5 PROTECTI ON AND CURI NG

Protect exposed surfaces of concrete frompremature drying, wash by rain
or running water, w nd, nechanical injury, and excessively hot or cold
tenperature. Curing nethod shall be subject to approval by Resident

Engi neer.

3.6 FORM REMOVAL:

Forms remain in place until concrete has a sufficient strength to carry
its own weight and | oads supported. Renoval of forms at any tine is the
Contractor's sole responsibility.

03 30 53 - 6
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3.7 SURFACE PREPARATI ON
I medi ately after forns have been renpved and work has been exam ned and
approved by Resi dent Engi neer, renove |oose materials, and patch al
stone pockets, surface honeyconb, or simlar deficiencies with cenent
nortar made with 1 part portland cenent and 2 to 3 parts sand.
3.8 FI NI SHES:
A. Vertical and Overhead Surface Finishes:

1. Unfinished Areas: Vertical and overhead concrete surfaces exposed in
unfini shed areas, above suspended ceilings in manhol es, and other
unfi ni shed areas exposed or concealed will not require additiona
fi ni shing.

2. Interior and Exterior Exposed Areas (to be painted): Fins, burrs and
sim lar projections on surface shall be knocked off flush by
nmechani cal neans approved by Resident Engi neer and rubbed lightly
with a fine abrasive stone or hone. Use an anple anpbunt of water
during rubbing without working up a |ather of nortar or changing
texture of concrete.

3. Interior and Exterior Exposed Areas (finished): Finished areas,
unl ess ot herwi se shown, shall be given a grout finish of uniform
color and shall have a snmooth finish treated as foll ows:

a. After concrete has hardened and | aitance, fins and burrs have been
removed, scrub concrete with wire brushes. Cean stained concrete
surfaces by use of a hone or stone.

b. Apply grout conposed of 1 part portland cenent and 1 part clean,
fine sand (smaller than 600 mcro-m (No. 30) sieve). Wrk grout
into surface of concrete with cork floats or fiber brushes until
all pits and honeyconb are filled.

c. After grout has hardened, but still plastic, renove surplus grout
with a sponge rubber float and by rubbing with clean burl ap

d. In hot, dry weather use a fog spray to keep grout wet during
setting period. Conplete finish for any area in same day. Confine
l[imts of finished areas to natural breaks in wall surface. Do not
| eave grout on concrete surface overnight.

B. Slab Finishes:

1. Scratch Finish: Slab surfaces to receive a bonded applied
cenmentitious application shall all be thoroughly raked or wre
brooned after partial setting (within 2 hours after placing) to
roughen surface to insure a permanent bond between base sl ab and
applied cenentitious nmaterials.

03 30 53 - 7
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2. Floating: Allow water brought to surface by float used for rough

finishing to evaporate before surface is again floated or trowel ed.

Do not sprinkle dry cenent on surface to absorb water.

3. Float Finish: Ranps, stair treads, and platforns, both interior and

exterior, equipnment pads, and slabs to receive non-cenentitious

mat eri al s, except as specified,

shall be screened and floated to a

snmoot h dense finish. After first floating, while surface is still

soft, surfaces shall be checked for alignment using a straightedge or

tenplate. Correct high spots by cutting down with a trowel or simlar

tool and correct |low spots by filling in with material of same

conposi tion as floor finish.

Renove any surface projections on

floated finish by rubbing or dry grinding. Refloat the slab to a

uni form sandy texture.

4. Steel Trowel Finish: Applied toppings, concrete surfaces to receive

resilient floor covering or carpet, future floor roof and al

nmonolithic concrete fl oor slabs exposed in finished work and for

whi ch no other finish is shown or specified shall be steel troweled.

Final steel troweling to secure a snoboth, dense surface shall be

del ayed as | ong as possi bl e,

general ly when the surface can no | onger

be dented with finger. During final troweling, tilt steel trowel at a

slight angle and exert heavy pressure on trowel to conpact cenent

paste and forma dense, snmooth surface. Finished surface shall be

free of trowel marks, uniformin texture and appearance.

5. Broom Finish: Finish all exterior slabs, ranps, and stair treads with

a bristle brush noistened with clear water after the surfaces have

been fl oat ed.

6. Finished slab flatness (FF) and | evel ness (FL) values conply with the

foll owi ng m ni mum requi renents:

Sl ab on grade & Shored suspended

Unshor ed suspended sl abs

sl abs
Specified overall value Fg 25/F_ 20 Speci fied overall val ue Fe 25
M ni rum | ocal val ue F- 17/ F_ 15 M ni num | ocal val ue Fe 17

3.9 SURFACE TREATMENTS:

A. Surface treatnents shall be m xed and applied in accordance with

manuf acturer's printed instructions.

B. Liquid Densifier/Sealer: Use on all exposed concrete floors and concrete

floors except those specified to receive non-slip finish.

C. Non-Slip Finish: Except where safety nosing and tread coverings are

shown, apply non-slip abrasive aggregate to treads and platforns of al
03 30 53 - 8
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concrete steps and stairs, and to surfaces of exterior concrete ranps
and platfornms. Aggregate shall be broadcast uniformy over concrete
surface. Trowel concrete surface to snmooth dense finish. After curing,
rub the treated surface with abrasive brick and water sufficiently to
slightly expose abrasive aggregate.

3.10 APPLI ED TOPPI NG

A

Separate concrete topping with thickness and strength shown with only
enough water to insure a stiff, workable, plastic mx.

Conti nuously place applied topping until entire section is conplete,
struck off with strai ghtedge, conpact by rolling or tanping, float and
steel trowel to a hard snooth finish.

3. 11 RESURFACI NG FLOORS:

Rermove existing flooring, in areas to receive resurfacing, to expose
existing structural slab and to extend not less than 1 inch bel ow new
finished floor level. Prepare exposed structural slab surface by
rougheni ng, broom cl eani ng, wetting, and grouting. Apply topping as
speci fied.

END OF SECTI ON
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SECTI ON 31 20 11
EARTH MOVI NG ( SHORT FORM)

PART 1 - GENERAL
1.1 DESCRI PTI ON:

This section specifies the requirenments for furnishing all equipnent,

mat eri als, |abor and techni ques for earthwork including excavation,

fill, backfill and site restoration utilizing fertilizer, and seed.
1.2 DEFI NI TI ONS

A. Unsuitable Materials

1. Fills: Topsoil, frozen materials; construction materials and
mat eri al s subject to deconposition; clods of clay and stones |arger
than 3 inches; organic materials, including silts, which are
unstabl e; and inorganic materials, including silts, too wet to be
stabl e.

2. Existing Subgrade (except footings): Sanme naterials as above
paragraph that are not capable of direct support of slabs, pavenent,
and sinmlar itens, with the possible exception of inprovenent by
conmpaction, proofrolling, or simlar methods of inprovenent.

3. Existing Subgrade (footings only): Same as Paragraph 1, but no fill
or backfill. If materials differ from reference borings and design
requi rements, excavate to acceptable strata subject to Resident
Engi neer' s approval .

B. Earthwork: Earthwork operations required within the new construction
area. It also includes earthwork required for auxiliary structures and
bui I di ngs and water piping and other trenchwork throughout the job site.

C. Degree of Conpaction: Degree of conpaction is expressed as a percentage
of maxi mum density obtained by the test procedure presented in ASTM
D1557 Method A

D. The termfill neans fill or backfill as appropriate

1.3 RELATED WORK:

A. Materials testing and inspection during construction: Section 01 45 29,
TESTI NG LABORATORY SERVI CES.

B. Protection of existing utilities, fire protection services, existing
equi pnent, roads, and pavenents: Section 01 00 00, GENERAL REQUI REMENTS

C. Subsurface Investigation: Section 01 00 00, GENERAL REQUI REMENTS,
Article, PHYSI CAL DATA.

D. Renoval of Contaminated Soil: Section 02 41 00 DEMOLI TI ON
E. Foundation System Requirenents: Section 31 63 16, AUGER CAST GROUT
PI LES.
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1.4 CLASSI FI CATI ON OF EXCAVATI O\
A. Uncl assi fied Excavation: Renoval and di sposal of pavenents and ot her
man- made obstructions visible on the surface; utilities, and other itens
i ncl udi ng underground structures indicated to be denolished and renoved,;
together with any type of materials regardl ess of character of naterial
and obstructions encountered.

1.5 SUBM TTALS:
A. Submit in accordance with Section 01 33 23, SHOP DRAW NGS, PRCDUCT DATA,
AND SAMPLES.

B. Furnish to Resident Engineer, soil sanples, suitable for |aboratory

tests, of proposed off site or on site fill material.
1.6 APPLI CABLE PUBLI CATI ONS:

A. Publications listed below forma part of this specification to the
extent referenced. Publications are referenced in the text by the basic
desi gnation only.

B. Anerican Nursery and Landscape Associ ati on (ANLA):

2004, ... ... Anerican Standard for Nursery Stock
C. Anmerican Society for Testing and Materials (ASTM:
D1557-02. . .............. Laboratory Conpaction Characteristics of Soil

Usi ng Modi fied Effort
D. Standard Specifications for Construction — M chigan State Departnent of
Transportation, dated 2003.
PART 2 - PRODUCTS
2.1 MATERI ALS:

A Fills: Mterials approved fromon site and off site sources having a
nm nimum dry density of 110 pcf, a maximum Plasticity Index of 6, and a
maxi mum Liquid Limt of 30.

B. Ganular Fill:

1. Under concrete slab, crushed stone or gravel graded from1l inch to
No. 4.

2. Bedding for water pipe, if required by Resident Engi neer, crushed
stone or gravel graded from1/2 inch to No. 4.

C. Fertilizer: (5-10-5) delivered to site in unopened containers that
clearly display the manufacturer's | abel, indicating the analysis of the
contents.

D. Seed: Grass mixture conparable to existing turf delivered to site in
unopened containers that clearly display the nmanufacturer's | abel,

i ndicating the anal ysis of the contents.

69



Aleda E Lutz VA Medical Center Underground Sewer System Replacement & Repair
Saginaw, MI 48602 655-12-106

PART 3 - EXECUTI ON
3.1 SI TE PREPARATI ON:

A. Contractor shall enploy the services of a ground penetrating speciali st
(GPR)to locate any and all utilities within the limts of excavation
Al existing utilities are to be verified and docunented on the As-Built
drawi ngs. Utilities not shown on drawi ngs shall be |ocated and
docunmented on the As-Built drawi ngs. Show sizes, depths, and | ocations
of all utilities on a separate draw ng.

B. Clearing: Gearing within the linmts of earthwork operations as
descri bed or designated by the Resident Engineer. Work includes renoval
of trees, shrubs, fences, foundations, incidental structures, paving,
debris, trash and any other obstructions. Renove materials fromthe
Medi cal Center Property.

C. Grubbing: Renove stunps and roots 3 inches and | arger dianeter.
Undi st urbed sound stunps, roots up to 3 inches dianeter, and
nonperi shabl e solid objects which will be a mnimmof 3 feet bel ow
subgrade or finished enbanknment nmay be left.

D. Trees and Shrubs: Trees and shrubs, not shown for renoval, nay be
removed fromthe areas within 15 feet of new construction and 7' -6" of
utility lines if such renoval is approved in advance by the Resident
Engi neer. Renbve materials fromthe Medical Center. Box, and otherw se
protect from damage, existing trees and shrubs which are not shown to be
removed in the construction area. Repair imediately danage to existing
trees and shrubs by trimrng, cleaning and pai nti ng damaged ar eas,
including the roots, in accordance with standard industry horticultura
practice for the geographic area and plant species. Building materials
shall not be stored closer to trees and shrubs that are to remain, than
the farthest extension of their |inbs.

E. Stripping Topsoil: Unless otherw se indicated on the drawings or in the
specifications as contanminated soil, the limts of earthwork operations
shal | extend anywhere the existing grade is filled or cut or where
construction operations have conpacted or otherw se disturbed the
exi sting grade or turf. Strip topsoil as defined herein, or as indicated
in the geotechnical report, fromwithin the [imts of earthwork
operations as specified above unless specifically indicated or specified
el sewhere in the specifications or shown on the drawi ngs. Topsoil shal
be fertile, friable, natural topsoil of |oany character and
characteristic of the locality. Topsoil shall be capable of grow ng
heal thy horticultural crops of grasses. Stockpile topsoil and protect as
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directed by the Resident Engineer. Elimnate foreign material, such as
weeds, roots, stones, subsoil, frozen clods, and simlar foreign

mat erials, larger than 1/2 cubic foot in volunme, fromsoil as it is
stockpiled. Retain topsoil on the station. Renpbve foreign naterials
larger than 2 inches in any dinmension fromtopsoil used in final

gradi ng. Topsoil work, such as stripping, stockpiling, and simlar
topsoil work, shall not, under any circunstances, be carried out when
the soil is wet so that the tilth of the soil will be destroyed.

1. Concrete Footings, Slabs and Paving: Score deeply or saw cut to
insure a neat, straight cut, sections of existing concrete slabs and
paving to be renoved where excavation or trenching or where tank
foundations occur. Extend pavenent section to be renmoved a ni ni num of
12 inches on each side of wi dest part of trench excavation and insure
final score lines are approxinmately parallel unless otherw se
i ndi cated. Renove material fromthe Medical Center

F. Disposal: Al materials renoved fromthe property shall be di sposed of
at a legally approved site, for the specific materials, and all renovals
shall be in accordance with all applicable Federal, State and | oca
regulations. No burning of materials is permtted onsite.

3. 2 EXCAVATI ON

A. Shoring, Sheeting and Bracing: Shore, brace, or slope to it's angle of
repose banks of excavations to protect worknmen, banks, adjacent paving,
structures, and utilities, in conpliance with OSHA requirenents.

1. Extend shoring and bracing to the bottom of the excavation. Shore
excavations that are carried bel ow the el evati ons of adjacent
exi sting foundations.

2. If the bearing of any foundation is disturbed by excavating, inproper
shoring or renoval of shoring, placing of backfill, and simlar
operations, provide a concrete fill support under disturbed
foundations, as directed by Resident Engineer, at no additional cost
to the Governnent. Do not renobve shoring until permanent work in
excavation has been inspected and approved by Resident Engi neer.

B. Excavation Drai nage: Operate punping equi pment , and/or provide other
mat eri al s, neans and equi pnent as required, to keep excavations free of
wat er and subgrades dry, firm and undi sturbed until approval of
per manent wor k has been received from Resi dent Engi neer. Approval by
the Resident Engineer is also required before placenent of the permanent
work on all subgrades. When subgrade for foundations has been disturbed
by water, renpve the disturbed material to firmundi sturbed nateri al
after the water is brought under control. Replace disturbed subgrade in
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trenches by mechanically tanped sand or gravel. Wen renoved disturbed
material is |ocated where it is not possible to install and properly
conmpact di sturbed subgrade material with nmechanically conpacted sand or
gravel, the Resident Engi neer should be contacted to consider the use of
flowable fill.

C. Blasting: Blasting shall not be pernmitted.
D. Buil di ng Eart hwork:
1. Excavation shall be acconplished as required by draw ngs and
speci fications.
2. Excavate foundation excavations to solid undi sturbed Subgrade or to a
dept h specified herein.
3. Renove | oose or soft material to solid bottom

4. Fill excess cut under footings or foundations with 3000 psi concrete,
poured separately fromthe footings.

5. Do not tanp earth for backfilling in footing bottons, except as
speci fi ed.

E. Trench Earthwork:
1. Uility trenches:

a. Excavate to a width as necessary for sheeting and bracing and
proper performance of the work as detailed on the Contract
Dr awi ngs.

b. Grade bottom of trenches with bell-holes, scooped-out to provide a
uni f orm beari ng.

c. Support piping on bedding as detailed on the Contract Draw ngs
where required by the Resident Engineer.

d. The length of open trench in advance of pipe |laying shall not be
greater than is authorized by the Resident Engineer.

F. Finished elevation of subgrade shall be as follows:

1. Pavenent Areas - bottom of the pavenment or base course as applicable.
2. Planting and Lawn Areas - 4 inches below the finished grade, unless
ot herwi se specified or indicated on the draw ngs.
3.3 FILLI NG AND BACKFI LLI NG

A. General: Do not fill or backfill until all debris, unsatisfactory soil
mat eri al s, obstructions, and deleterious materials have been renoved
fromthe excavation. Proof-roll exposed subgrades with a fully | oaded
dunp 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 conpl eted above grade and adequately
braced, waterproofing or danpproofing applied, and pipes coming in
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contact with backfill have been installed, and inspected and approved by
Resi dent Engi neer.

Proof-rolling Existing Subgrade: Proof-roll with a fully | oaded dunp
truck. Make a mini mum of one pass in each direction. Renove unstable
unconpactabl e material and replace with granular fill material conpleted
to mx requirements specified

Pl acing: Place material in horizontal |ayers not exceeding 8 inches in

| oose depth and then conpacted. Do not place nmaterial on surfaces that
are nmuddy, frozen, or contain frost.

Conpaction: Use approved equi prent (hand or mechanical) well suited to
the type of material being conpacted. Do not operate nechanized

vi bratory conpaction equi pmrent within 10 feet of new or existing
bui l ding walls without the prior approval of the Resident Engi neer.

Moi sten or aerate material as necessary to provide the noisture content
that will readily facilitate obtaining the specified conpaction with the
equi pment used. Conpact each layer to not |ess than 95 percent of the
maxi mum density determ ned in accordance with the followi ng test nethod
D1557 Met hod A

3.4 GRADI NG

A

Ceneral: Uniformy grade the areas within the limts of this section,

i ncl udi ng adj acent transition areas. Snooth the finished surface within
specified tol erance. Provide uniformlevels or slopes between points
where el evations are indicated, or between such points and existing
finished grades. Provide a snooth transition between abrupt changes in
sl ope.

In unfinished areas fill |ow spots and | evel off with coarse sand or
fine gravel

Sl ope backfill outside the building away fromthe building walls for a
m ni mrum di stance of 10 feet at a nmininumfive percent (5% sl ope.

The finished grade shall be 6 inches bel ow bottomline of building wall
openi ngs unl ess greater depth is shown.

Pl ace crushed stone or gravel fill under concrete slabs on grade tanped
and | evel ed. The thickness of the fill shall be 6 inches, unless

ot herw se indicated.

Fi ni sh subgrade in a condition acceptable to the Resident Engi neer at

| east one day in advance of any paving operations. M ntain finished
subgrade in a snooth and conpacted condition until the succeedi ng
operati on has been acconplished. Scarify, conpact, and grade the
subgrade prior to further constructi on when approved conpact ed subgrade
is disturbed by contractor's subsequent operations or adverse weather.
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G Grading for Paved Areas: Provide final grades for both subgrade and base

course to +/- 0.25 inches of indicated grades.

3.5 LAWN AREAS

A

Ceneral: Harrow and till to a depth of 4 inches, new or existing |awn
areas to renmmin, which are disturbed during construction. Establish

exi sting or design grades by dragging or sinilar operations. Do not
carry out |lawn areas earthwork out when the soil is wet so that the
tilth of the soil will be destroyed. Plant bed nmust be approved by

Resi dent Engi neer before seedi ng operati on begins.

Fi ni shed Grading: Begin finish grading after rough gradi ng has had
sufficient tine for settlenent. Scarify subgrade surface in |awn areas
to a depth of 4 inches. Apply topsoil so that after normal conpaction
draggi ng and raking operations (to bring surface to indicated finish
grades) there will be a mininmumof 4 inches of topsoil over all |awn
areas; nmake snooth, even surface and true grades, which will not allow
water to stand at any point. Shape top and bottom of banks to form
reverse curves in section; make junctions with undi sturbed areas to
conformto existing topography. Solid lines within grading limts

i ndi cate finished contours. Existing contours, indicated by broken lines
are believed approxinately correct but are not guaranteed.

Fertilizing: Incorporate fertilizer into the soil to a depth of 4 inches
at a rate of 25 pounds per 1000 square feet.

Seeding: Seed at a rate of 4 pounds per 1000 square feet and
acconpl i shed only during periods when uniformdistribution nay be
assured. Lightly rake seed into bed i nmedi ately after seeding. Rol
seeded area inmedi ately with a roller not to exceed 150 pounds per foot
of roller width.

Wat eri ng: The Resident Engineer is responsible for having adequate water
available at the site. As seeding is conpleted in any one section, the
entire seeded area shall be thoroughly irrigated by the contractor, to a
sufficient depth, that the soil is thoroughly wet. Resident Engi neer
will be responsible for seeded areas after installation and upon
acceptance by the governnent.

3.6 DI SPOSAL OF UNSU TABLE AND EXCESS EXCAVATED MATERI AL:

A

Di sposal : Renpve surplus satisfactory soil and waste material, including
unsati sfactory soil, trash, and debris, and legally dispose of it off
Medi cal Center property.

Di sposal : Transport surplus satisfactory soil to designated storage
areas on Medical Center property. Stockpile or spread soil as directed
by Resi dent Engi neer.
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1. Renpve waste material, including unsatisfactory soil, trash, and
debris, and legally dispose of it off Medical Center property.
C. Place excess excavated materials suitable for fill and/or backfill on

site where directed.

D. Renpve fromsite and di spose of any excess excavated materials after all
fill and backfill operations have been conpl eted.

E. Segregate all excavated contam nated soil designated by the Resident
Engi neer fromall other excavated soils, and stockpile on site on two 6
nm | polyethyl ene sheets with a polyethyl ene cover. A designated area
shall be selected for this purpose. Dispose of excavated contam nated
mat erial in accordance with State and Local requirenents.

3.7 CLEAN- UP:
Upon conpl etion of earthwork operations, clean areas within contract
limts, renove tools, and equi pnent. Provide site clear, clean, free of
debris, and suitable for subsequent construction operations. Renove
debris, rubbish, and excess nmaterial fromthe Medical Center Property.

END COF SECTI ON
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SECTI ON 31 23 19
DEWATERI NG

PART 1 - GENERAL
1.1 DESCRI PTI ON:

Thi s section specifies performance of dewatering required to | ower and
control ground water table levels and hydrostatic pressures to permt
excavation, backfill, and construction to be perforned in the dry.
Control of surface water shall be considered as part of the work under
this specification.

1.2 SUMVARY

A

B

The work to be conpleted by the Contractor includes, but is not
necessarily limted to the foll ow ng:

1. Inplenentation of the Erosion and Sedi nentati on Control Pl an.

2. Dewater excavations, including seepage and precipitation

The Contractor shall be responsible for providing all naterials,

equi pnent, | abor, and services necessary for care of water and erosion
control. Excavation work shall not begin before the Erosion and

Sedi nentation Control Plan is in place.

1. 3 REQUI REMENT:

A

m

Dewat eri ng system shall be of sufficient size and capacity necessary to

| ower and nmaintain ground water table to an elevation at least(1l foot)

bel ow | owest foundati on subgrade or bottom of pipe trench and to all ow

material to be excavated in a reasonably dry condition. Materials to be

removed shall be sufficiently dry to permit excavation to grades shown

and to stabilize excavation sl opes where sheeting is not required.

Operate dewat eri ng system continuously until backfill work has been

conpl et ed

Reduce hydrostatic head bel ow any excavation to the extent that water

I evel in the construction area is a mnimmof 300 mm (1 foot) bel ow

prevail i ng excavation surface.

Prevent |oss of fines, seepage, boils, quick conditions or softening of

foundation strata.

Mai ntain stability of sides and bottom of excavati on.

Construction operations are perforned in the dry.

Control of surface and subsurface water is part of dewatering

requi rements. Mintain adequate control so that:

1. The stability of excavated and constructed sl opes are not adversely
affected by saturated soil, including water entering prepared subbase

DEVWATERI NG

31 23 19 - 1

76



Aleda E Lutz VA Medical Center Underground Sewer System Replacement & Repair
Saginaw, MI 48602 655-12-106

G

and subgrades where underlying naterials are not free draining or are
subject to swelling or freeze-thaw acti on.

Erosion is controll ed.

Fl oodi ng of excavations or danage to structures does not occur.
Surface water drains away from excavati ons.

u ok wN

Excavations are protected from becom ng wet from surface water, or

i nsure excavations are dry before additional work is undertaken.
Pernmitting Requirenments: The contractor shall conply with and obtain the
required State and County pernmits where the work is perforned.

1.4 RELATED WORK:

A

Mat erials testing and inspection during construction: Section 01 45 29,
TESTI NG LABORATORY SERVI CES.

Submittal requirenents as specified in Section 01 33 23 SHOP DRAW NGS,
PRODUCT DATA, AND SAMPLES.

Protection of existing utilities, fire protection services, existing
equi pnent, roads, and pavenents: Section 01 00 00, GENERAL REQUI REMENTS.
Subsurface I nvestigation: Section 01 00 00, GENERAL REQUI REMENTS,
Article 1.11, PHYSI CAL DATA.

Excavation, backfilling, site grade and utilities: Section 31 20 11,
EARTH MOVI NG

1.5 SUBM TTALS:

A

C
D.

Submit in accordance with Section 01 33 23, SHOP DRAW NGS, PRODUCT DATA,

AND SAMPLES.

Drawi ngs and Design Dat a:

1. Subnit drawi ngs and data showi ng the nethod to be enployed in
dewat eri ng excavated areas 30 days before comencenent of excavation.

2. Material shall include: |ocation, depth and size of well points,
headers, sunps, ditches, size and location of discharge |ines,
capacities of punps and standby units, and detail ed description of
dewat eri ng nethods to be enployed to convey the water fromsite to
adequat e di sposal .

3. Include a witten report outlining control procedures to be adopted
i f dewatering problemarises.

4. Materials subnmitted shall be in a format acceptable for inclusion in
required pernit applications to any and all regul atory agencies for
which permts for discharge water fromthe dewatering system are
requi red due to the discharge reaching regul ated bodi es of water.

| nspection Reports.

Al required permts.

DEVWATERI NG
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PART 2 - PRODUCTS (NOT USED)
PART 3 - EXECUTI ON
3.1 | NSTALLATI ON:

A

Install a dewatering systemto |ower and control ground surface water in
order to pernit excavation, construction of structure, and placenent of
backfill materials to be performed under dry conditions. Make the
dewat eri ng system adequate to pre-drain the water-bearing strata above
and bel ow the bottom of structure foundations, utilities and other
excavati ons.

In addition, reduce hydrostatic pressure head in water-bearing strata
bel ow structure foundations, utility lines, and other excavations, to
extent that water levels in construction area are a mninmmof (1 foot)
bel ow prevail i ng excavation surface at all tines.

3. 2 OPERATI ON:

A

Prior to any excavation below the ground water table, place systeminto
operation to |ower water table as required and operate it continuously
24 hours a day, 7 days a week until utilities and structures have been
satisfactorily constructed, which includes the placenent of backfil
materials and dewatering is no |onger required.

Pl ace an adequat e wei ght of backfill material to prevent buoyancy prior
to discontinuing operation of the system

3.3 WATER DI SPOSAL:

A

B

Di spose of water renoved fromthe excavations in such a nmanner as:

1. WII not endanger portions of work under construction or conpleted.

2. WII cause no inconvenience to Governnent or to others working near
site.

3. WII comply with the stipulations of required permts for disposal of
wat er .

4. WIl Control Runoff: The Contractor shall be responsible for contro
of runoff in all work areas including but not limted to:
excavations, access roads, parking areas, |aydown, and staging areas.
The Contractor shall provide, operate, and maintain all ditches,
basi ns, sunps, culverts, site grading, and punping facilities to
divert, collect, and renpve all water fromthe work areas. Al water
shall be renoved fromthe i medi ate work areas and shall be disposed
of in accordance with applicable permts.

Excavati on Dewatering

1. The Contractor shall be responsible for providing all facilities
required to divert, collect, control, and renmove water from al
construction work areas and excavati ons.

DEVWATERI NG
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2. Drainage features shall have sufficient capacity to avoid fl oodi ng of
wor k ar eas.

3. Drainage features shall be so arranged and altered as required to
avoi d degradation of the final excavated surface(s).

4. The Contractor shall utilize all necessary erosion and sedi nent
control neasures as described herein to avoid construction rel ated
degradati on of the natural water quality.

C. Dewatering equipnent shall be provided to renove and dispose of all
surface and ground water entering excavations, trenches, or other parts
of the work during construction. Each excavation shall be kept dry
during subgrade preparation and continually thereafter until the
structure to be built, or the pipe to be installed therein, is conpleted
to the extent that no danage from hydrostatic pressure, flotation, or
other cause will result.

3.4 STANDBY EQUI PMENT:

Provi de conpl et e standby equi prent, installed and avail able for

i mredi ate operation, as may be required to adequately nmintain de-

wat ering on a continuous basis and in the event that all or any part of

the system nay becone inadequate or fail

3.5 CORRECTI VE ACTI ON:

If dewatering requirenents are not satisfied due to inadequacy or

failure of the dewatering system (|l oosening of the foundation strata, or

instability of slopes, or damage to foundations or structures), perform
wor k necessary for reinstatenent of foundation soil and danaged
structure resulting from such i nadequacy or failure by Contractor, at no
additi onal cost to Governnent.

3. 6 DAMAGES:
I medi ately repair danages to adjacent facilities caused by dewatering
oper ati ons.

3.7 REMOVAL:

I nsure conpliance with all conditions of regulating permts and provide

such information to the Resident Engineer. Cbtain witten approval from

Resi dent Engi neer before di scontinuing operation of dewatering system

----- END-----
DEWATERI NG
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SECTI ON 32 05 23
CEMENT AND CONCRETE FOR EXTERI OR | MPROVEMENTS

PART 1 - GENERAL
1.1 DESCRI PTI ON
A. This section shall cover site work concrete constructed upon the
prepared subgrade and in conformance with the |ines, grades, thickness,
and cross sections shown. Construction shall include the follow ng:
B. Conbination curb and gutter.
C. Pedestrian Pavenent: Wal ks, grade sl abs.

1.2 RELATED WORK
A. Subgrade Preparation: Section 31 20 11, EARTH MOVI NG ( SHORT FORM .
B. Concrete Materials, Quality, Mxing, Design and Ot her Requirenents:
Section 03 30 53, (SHORT FORM CAST-I| N PLACE- CONCRETE.
1.3 DESI GN REQUI REMENTS
Design all elenents with the | atest published version of applicable
codes.
1.4 VEEATHER LI M TATI ONS
Pl acenment of concrete shall be as specified under Article 3.4, of
Section 03 30 53, (SHORT FORM CAST-I1 N PLACE CONCRETE.

1.5 SUBM TTALS

A. In accordance with Section 01 33 23, SHOP DRAW NGS, PRODUCT DATA, AND
SAMPLES, furnish the follow ng:

B. Manufacturers' Certificates and Data certifying that the follow ng
materials conformto the requirenents specified.
1. Expansion joint filler
2. Hot poured sealing conpound
3. Rei nforcenent
4. Curing nmaterials

C. Data and Test Reports: Select subbase material.
1. Job-mx fornula.
2. Source, gradation, liquid limt, plasticity index, percentage of

wear, and other tests as specified and in referenced publications.

1.6 APPLI CABLE PUBLI CATI ONS
A. The publications listed below forma part of this specification to the
extent referenced. The publications are referenced in the text by the
basi ¢ designation only. Refer to the latest edition of all referenced
St andar ds and codes.

CEMENT AND CONCRETE FOR EXTERI CR | MPROVEMENTS
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B. Anmerican Associ ation of
(AASHTO) :
MD31MVD31-07-UL.........

MDO55MVD55-09-UL. ..... ...

ML47-65-UL..............

ML48-05-UL..............

ML71-05-UL..............
ML82-05-UL..............

M213-01-UL..............

M233-86-UL..............

T099-09-UL..............

T180-09-UL..............

C
C94/ C94M09. . ...........
Cl143/ C143M09...........

PART 2 - PRODUCTS

2.1 GENERAL
Concrete shall
M xes, Section 03 30 53,

foll ow ng exceptions:

Underground Sewer System Replacement & Repair
655-12-106

State Hi ghway and Transportation Officials

Def ormed and Pl ain Carbon-Steel Bars for
Concrete Rei nforcenment (ASTM A615/ A615M 09)
Steel Wel ded Wre Reinforcenent,
Concrete (ASTM Al185)

Mat erials for Aggregate and Soil - Aggregate
Subbase, Base and Surface Courses (R 2004)

Li qui d Menbr ane- Form ng Conpounds for Curing
Concrete (ASTM C309)

Sheet Materials for Curing Concrete (ASTM C171)
Kenaf and Cotton

Pl ain, for

Burlap Coth Made from Jute or
Mat s

Pref ormed Expansion Joint Fillers for Concrete
Pavi ng and Structural Construction
(Non-extrudi ng and Resilient
(ASTM D1751)

Boi |l ed Linseed G|

Portl and Cenent Concrete

Bi t unmi nous Type)

M xer for Treatnent of

Moi sture-Density Relations of Soils Using a 2.5
kg. (5.5 1b) Rammrer and a 305 mm (12 in.) Drop
Mbi sture-Density Relations of Soils Using a 4.54
kg (10 I'b.) Ramrer and a 457 nm (18 in.) Drop

American Society for Testing and Materials (ASTM:

Ready- M xed Concrete
Slunp of Hydraulic Cenment Concrete

be air-entrained as specified in paragraph 2.3, Concrete

(SHORT FORM) CAST-I N-PLACE CONCRETE, with the

TYPE MAXI MUM SLUMP*
Curb & CGutter 75 nm (3")
Pedestri an Pavenent 75 nm (3")

Vehi cul ar Pavenent

50 mm (2") (Machi ne Fini shed)
100 nm (4") (Hand Fi ni shed)

Equi prent Pad

75 to 100 mm (3" to 4")

* For concrete to be vibrated: Slunmp as deternined by ASTM Cl143.
Tol erances as established by ASTM C94.

CEMENT AND CONCRETE FOR EXTERI CR | MPROVEMENTS
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2.2 RElI NFORCEMENT

A

B.
C

The type, anount, and | ocations of steel reinforcenent shall be as shown
on the drawings and in the specifications.

Wel ded wire-fabric shall conformto AASHTO Mb5.

Dowel s shall be plain steel bars conforming to AASHTO M31. Tie bars
shall be deformed steel bars conform ng to AASHTO MB1.

2.3 SELECT SUBBASE (WHERE REQUI RED)

A. Subbase material shall consist of select granular material conposed of
sand, sand-gravel, crushed stone, crushed or granulated slag, with or
wi t hout soil binder, or conbinations of these materials conformng to
AASHTO ML47, Grading E or F.

B. Materials nmeeting other gradations than that noted will be acceptable
whenever the gradations are within a tol erance of three to five percent,
plus or mnus, of the single gradation established by the job-mnx
forml a.

C. Subbase material shall produce a conpacted, dense-graded course, neeting
t he density requirenent specified herein.

2.4 FORMS

A. Use nmetal or wood forns that are straight and suitable in cross-section,
depth, and strength to resist springing during depositing and
consol idating the concrete, for the work invol ved.

B. Do not use forns if they vary froma straight line nore than 3 mMm (1/8
inch) in any 3000 mm (ten foot) long section, in either a horizontal or
vertical direction.

C. Wod fornms should be at least 50 nm (2 inches) thick (nonminal). Wod

forms shall also be free fromwarp, tw st, |oose knots, splits, or other
def ects. Use approved flexible or curved fornms for formng radii.

2.5 CONCRETE CURI NG MATERI ALS
A. Concrete curing materials shall conformto one of the follow ng:

1. Burlap conform ng to AASHTO ML82 havi ng a wei ght of 233 grans (seven
ounces) or nore per square neter (yard) when dry.
| mpervi ous Sheeting conform ng to AASHTO ML71.
Li qui d Menbrane Curing Conmpound conform ng to AASHTO ML48 (ASTM
C309), Type 1 and shall be free of paraffin or petroleum

2.6 EXPANSI ON JO NT FI LLERS

Material shall conformto AASHTO M213.

CEMENT AND CONCRETE FOR EXTERI CR | MPROVEMENTS
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PART 3 - EXECUTI ON
3.1 SUBGRADE PENETRATI ON
A. Maintain the subgrade in a snoboth, conpacted condition, in conformance
with the required section and established grade until the succeeding
operati on has been acconpli shed.

3.2 SELECT SUBBASE
A. Mxing: Proportion the select subbase by weight or by volune in
guantities so that the final approved job-m xed fornula gradati on,
liquid limt, and plasticity index requirements will be net after
subbase course has been placed and conpacted. Add water in approved
quantities, nmeasured by weight or volume, in such a manner to produce a
uni f orm bl end.
B. Pl acing:

1. Place the mixed material on the prepared subgrade in a uniformlayer
to the required contour and grades, and to a | oose depth not to
exceed 200 nm (8 inches), and that when conpacted, will produce a
| ayer of the designated thickness.

2. Wen the designated conpacted thickness exceeds 150 nm (6 inches),
place the material in layers of equal thickness. Renpbve
unsati sfactory areas and replace with satisfactory mixture, or mx
the material in the area.

3. Inno case will the addition of thin layers of material be added to
the top layer in order to neet grade.

4. |f the elevation of the top layer is 13 mm (1/2 inch) or nore bel ow
the grade, excavate the top layer and replace with new naterial to a
depth of at least 75 mm (3 inches) in conpacted thickness.

C. Conpaction:

1. Perform conpaction with approved equi pnent (hand or nechanical) well
suited to the material being conpacted.

2. Miisten or aerate the material as necessary to provide the noisture
content that will readily facilitate obtaining the specified
conpaction with the equi pnent used.

3. Conpact each layer to at |east 95 percent or 100 percent of maximm
density as determ ned by AASHTO T180 or AASHTO T99 respectively.

D. Snoothness Test and Thi ckness Control:

Test the conpl eted subbase for grade and cross section with a straight

edge.

1. The surface of each l|ayer shall not show any deviations in excess of
10 mm (3/8 inch).
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2.

The conpl eted thickness shall be within 13 mm (1/2 inch) of the
t hi ckness as shown.

E. Protection:

1

Mai ntain the finished subbase in a snmpboth and conpacted condition
until the concrete has been pl aced.

When Contractor's subsequent operations or adverse weat her disturbs

t he approved conpacted subbase, excavate, and reconstruct it with new
material nmeeting the requirenments herein specified, at no additiona
cost to the VA

3.3 SETTI NG FORMS
A. Base Support:

1

Conmpact the base material under the forns true to grade so that, when
set, they will be uniformy supported for their entire length at the
grade as shown.

Correct inperfections or variations in the base material grade by
cutting or filling and conpacti ng.

B. Form Setting:

1

Set fornms sufficiently in advance of the placing of the concrete to
permt the performance and approval of all operations required with
and adjacent to the formlines.

Set forns to true line and grade and use stakes, clanps, spreaders,
and braces to hold themrigidly in place so that the fornms and joints
are free fromplay or novenent in any direction.

Forms shall conformto Iine and grade with an all owabl e tol erance of
3 mm (1/8 inch) when checked with a straightedge and shall not
deviate fromtrue line by nore than 6 mm (1/4 inch) at any point.

Do not renove forms until renmoval will not result in damaged concrete
or at such tine to facilitate finishing.

Clean and oil fornms each tinme they are used.

C. The Contractor’s Regi stered Professional Land Surveyor shall establish

and control the alignment and the grade el evations of the forns.

1

Make necessary corrections to forns i nredi ately before pl aci ng
concrete.

When any form has been disturbed or any subgrade or subbase has
becone unstable, reset and recheck the form before placing concrete.

3.4 EQUI PMENT
A. The Contracting Oficer’s Representative (COR) shall approve equi pnent

and tools necessary for handling materials and performng all parts of

the work prior to commencenent of work.

CEMENT AND CONCRETE FOR EXTERI CR | MPROVEMENTS

32 05 23 - 5

84



Aleda E Lutz VA Medical Center Underground Sewer System Replacement & Repair
Saginaw, MI 48602 655-12-106

B

Mai ntai n equi pnent and tools in satisfactory working condition at all
times.

3.5 PLACI NG RElI NFORCEMENT

A

Rei nforcenent shall be free fromdirt, oil, rust, scale or other

subst ances that prevent the bonding of the concrete to the

rei nforcenent.

Before the concrete is placed, the Contracting Oficer’s Representative
(COR) shall approve the reinforcement, which shall be accurately and
securely fastened in place with suitable supports and ties. The type,
amount, and position of the reinforcenent shall be as shown.

3.6 PLACI NG CONCRETE - GENERAL

A

Cbtain approval of the Contracting Oficer’s Representative (COR) before
pl aci ng concrete.

Rermove debris and other foreign nmaterial from between the forns before
pl aci ng concrete. Obtain approval of the Contracting Oficer’'s
Representati ve (COR) before placing concrete.

Bef ore the concrete is placed, uniformy noisten the subgrade, base, or
subbase appropriately, avoiding puddl es of water.

Convey concrete fromm xer to final place of deposit by a nethod which
will prevent segregation or |loss of ingredients. Deposit concrete so
that it requires as little handling as possible.

Wi | e being placed, spade or vibrate and conpact the concrete with
suitable tools to prevent the formation of voids or honeyconmb pockets.
Vibrate concrete well against forns and al ong joints. Over-vibration or
mani pul ati on causi ng segregation will not be pernmitted. Place concrete
conti nuously between joints w thout bul kheads.

Install a construction joint whenever the placing of concrete is
suspended for nore than 30 m nutes and at the end of each day's work.
Wor knen or construction equi pnent coated with foreign material shall not
be pernmitted to wal k or operate in the concrete during placerment and
finishing operations.

3.7 PLACI NG CONCRETE FOR CURB AND GUTTER, PEDESTRI AN PAVEMENT, AND EQUI PMENT

PADS
A

C.

Pl ace concrete in the forms in one |ayer of such thickness that, when
conpacted and finished, it will conformto the cross section as shown.
Deposit concrete as near to joints as possible wi thout disturbing them
but do not dunmp onto a joint assenbly.

After the concrete has been placed in the forns, use a strike-off guided
by the side fornms to bring the surface to the proper section to be
compact ed.
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D. Consolidate the concrete thoroughly by tanping and spading, or with
approved nechani cal finishing equi prment.
E. Finish the surface to grade with a wood or netal float.
F. All Concrete pads and pavenents shall be constructed with sufficient

slope to drain properly.

3.8 CONCRETE FI NI SHI NG - GENERAL

A

The sequence of operations, unless otherw se indicated, shall be as

foll ows:

1. Consolidating, floating, straight-edging, troweling, texturing, and
edgi ng of joints.

2. Maintain finishing equiprment and tools in a clean and approved
condi ti on.

3.9 CONCRETE FI NI SHI NG CURB AND GUTTER

A

Round t he edges of the gutter and top of the curb with an edging tool to
a radius of 6nm (1/4 inch) or as otherw se detail ed.

Fl oat the surfaces and finish with a snoboth wood or netal float until
true to grade and section and uniformin textures.

Finish the surfaces, while still wet, with a bristle type brush with

| ongi tudi nal strokes.

I medi ately after renoving the front curb form rub the face of the curb
with a wood or concrete rubbing block and water until blem shes, form
mar ks, and tool marks have been renoved. Brush the surface, while still
wet, in the same manner as the gutter and curb top.

Except at grade changes or curves, finished surfaces shall not vary nore
than 3 nm (1/8 inch) for gutter and 6 nm (1/4 inch) for top and face of
curb, when tested with a 3000 mm (10 foot) strai ghtedge.

Rermove and reconstruct irregularities exceeding the above for the full

| engt h between regul arly schedul ed joints.

Correct any depressions which will not drain.

Vi si bl e surfaces and edges of finished conbination curb and gutter shall
be free of blenishes, formmarks, and tool narks, and shall be uniform
in color, shape, and appearance.

3.10 CONCRETE FI NI SHI NG PEDESTRI AN PAVEMENT

A

Wal ks, Grade Sl abs:
1. Finish the surfaces to grade and cross section with a netal float,
trow ed snmooth and finished with a broom noi stened with clear water.
2. Broom ng shall be transverse to the line of traffic.
Finish all slab edges, including those at fornmed joints, carefully
with an edger having a radi us as shown on the Draw ngs.
4. Unl ess otherwi se indicated, edge the transverse joints before
broonmi ng. The broom ng shall elimnate the flat surface left by the
CEMENT AND CONCRETE FOR EXTERI OR | MPROVEMENTS
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surface face of the edger. Execute the broomi ng so that the
corrugation, thus produced, will be uniformin appearance and not
nore than 2 nm (1/16 inch) in depth.

5. The conpl eted surface shall be uniformin color and free of surface
bl em shes, form marks, and tool marks. The finished surface of the
pavenent shall not vary nore than 5 mm (3/16 inch) when tested with a
3000 mm (10 foot) straightedge.

6. The thickness of the pavenent shall not vary nmore than 6 mm (1/4
i nch).

7. Renove and reconstruct irregularities exceeding the above for the
full Iength between regularly schedul ed joints.

3.11 CONCRETE FI NI SHI NG EQUI PMENT PADS

A

D

After the surface has been struck off and screeded to the proper

el evation, give it a snooth dense float finish, free from depressions or
irregularities.

Carefully finish all slab edges with an edger having a radius as shown
in the Draw ngs.

After renoving the forns, rub the faces of the pad with a wood or
concrete rubbing block and water until blem shes, form narks, and too
mar ks have been renoved. The finish surface of the pad shall not vary
nore than 3 mm (1/8 inch) when tested with a 3000 nm (10 foot)
strai ght edge

Correct irregularities exceeding the above.

3.12 JO NTS - GENERAL

A

B

Pl ace joints, where shown, conforning to the details as shown, and
perpendi cular to the finished grade of the concrete surface

Joints shall be straight and continuous fromedge to edge of the
pavenent .

3. 13 CONTRACTI ON JO NTS

A

Cut joints to depth as shown with a grooving tool or jointer of a radius
as shown or by sawing with a bl ade producing the required wi dth and
dept h.

Construct joints in curbs and gutters by inserting 3 mm (1/8 inch) stee
pl ates conformng to the cross sections of the curb and gutter.

Plates shall remain in place until concrete has set sufficiently to hold
its shape and shall then be renmpved

Finish edges of all joints with an edgi ng tool having the radius as
shown.

Score pedestrian pavenent with a standard grooving tool or jointer.
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3. 14 EXPANSI ON JO NTS

A. Use a prefornmed expansion joint filler material of the thickness as
shown to form expansi on 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
bel ow t he finished concrete surface where shown to allow for sealing.

C. Anchor with approved devices to prevent displacing during placing and
fini shing operations.

D. Round the edges of joints with an edgi ng tool

E. Form expansion joints as follows:

1. Wthout 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 wi dth as shown.
Installed in such a manner as to forma conpl ete, uniform separation
bet ween the structure and the site work concrete item

3. 15 CONSTRUCTI ON JO NTS

A. Locate |ongitudinal and transverse construction joints between slabs of
vehi cul ar pavenment as shown.

B. Place transverse construction joints of the type shown, where indicated
and whenever the placing of concrete is suspended for nore than 30
m nut es.

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 nmiddle third of
the normal curb and gutter joint interval.

3.16 FORM REMOVAL

A. Forns shall remain in place at |least 12 hours after the concrete has
been placed. Renpve forns without injuring the concrete.

B. Do not use bars or heavy tools against the concrete in renoving the
forms. Pronptly repair any concrete found defective after formrenoval

3.17 CURI NG OF CONCRETE

A. Cure concrete by one of the follow ng nethods appropriate to the weat her
conditions and | ocal construction practices, against |oss of noisture,
and rapid tenperature changes for at |east seven days fromthe begi nning
of the curing operation. Protect unhardened concrete fromrain and
flowing water. Al equi pnent needed for adequate curing and protection
of the concrete shall be on hand and ready to install before actua
concrete placenent begins. Provide protection as necessary to prevent
cracki ng of the pavenent due to tenperature changes during the curing
period. If any selected method of curing does not afford the proper
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curing and protection against concrete cracking, remove and repl ace the

damaged pavenent and enpl oy another nethod of curing as directed by the

Contracting Oficer’s Representative (COR).

B. Burlap Mat: Provide a mininmumof two |ayers kept saturated with water
for the curing period. Mats shall overlap each other at |east 150 nm (6
i nches).

C. Inpervious Sheeting: Use waterproof paper, polyethylene-coated burlap,
or polyethyl ene sheeting. Polyethylene shall be at lease 0.1 mm (4 nils)
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 300 nm (12 inches). Securely anchor sheeting.

D. Liquid Menbrane Curing:

1. Apply pignmented nmenbrane-formng curing conmpound in two coats at
right angles to each other at a rate of 5 nf/L (200 square feet per
gallon) for both coats

2. Do not allow the concrete to dry before the application of the
nmemnbr ane.

3. Cure joints designated to be sealed by inserting noistened paper or
fi ber rope or covering with waterproof paper prior to application of
the curing conpound, in a manner to prevent the curing conpound
entering the joint.

4. |Imredi ately re-spray any area covered with curing conpound and
damaged during the curing period.

3.18 CLEANI NG

A. After conpletion of the curing period:

1. Renove the curing material (other than liquid nenbrane).

2. Sweep the concrete clean.

3. After renoval of all foreign matter fromthe joints, seal joints as
herei n specified.

4. Clean the entire concrete of all debris and construction equi pment as
soon as curing and sealing of joints has been conpl et ed.

3.19 PROTECTI ON

The contractor shall protect the concrete against all damage prior to

final acceptance by the Governnent. Renpve concrete containi ng excessive

cracking, fractures, spalling, or other defects and reconstruct the
entire section between regularly schedul ed joints, when directed by the

Contracting Oficer’s Representative (COR), and at no additional cost to

t he Governnent. Exclude traffic from vehicular pavenent until the

concrete is at |east seven days old, or for a longer period of tine if

so directed by the Contracting Oficer’s Representative (COR).
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3.20 FINAL CLEAN-UP
Renpove all debris, rubbish and excess material fromthe Station.

END OF SECTI ON
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SECTION 32 12 16
ASPHALT PAVI NG

PART 1 - GENERAL
1.1 DESCRI PTI ON
This work shall cover the conposition, mxing, construction upon the
prepared subgrade, and the protection of hot asphalt concrete pavenent.
The hot asphalt concrete pavenent shall consist of an aggregate or
asphalt base course and asphalt surface course constructed in conformty
with the lines, grades, thickness, and cross sections as shown on the
Contract Draw ngs. Each course shall be constructed to the depth,
section, or elevation required by the drawi ngs and shall be rolled,
fini shed, and approved before the placenent of the next course.
1.2 RELATED WORK
A. Subgrade Preparation: Paragraph 3.3 and Section 31 20 11, EARTH MOVI NG
( SHORT FORM .
1.3 I NSPECTI ON OF PLANT AND EQUI PMENT
The Resident Engineer shall have access at all tinmes to all parts of the
mat eri al producing plants for checking the m xi ng operations and
mat eri al s and the adequacy of the equipnent in use.
1.4 AL|I GNVENT AND GRADE CONTROL
The Contractor’s Regi stered Professional Land Surveyor shall establish
and control the pavenent (aggregate or asphalt base course and asphalt
surface course) alignnents, grades, elevations, and cross sections as
shown on the Draw ngs.
1.5 SUBM TTALS
A. I n accordance with Section 01 33 23, SHOP DRAW NGS, PRODUCT DATA, AND
SAMPLES, furnish the follow ng:
B. Data and Test Reports:
1. Aggregate Base Course: Sources, gradation, liquid limt, plasticity
i ndex, percentage of wear, and other tests required by the State of
M chi gan Department of Transportation (D.OT).
2. Asphalt Base/ Surface Course: Aggregate source, gradation, soundness
| oss, percentage of wear, and other tests required by the State of
M chigan D. O T.
3. Job-m x fornula.
C. Certifications:
1. Asphalt prinme and tack coat nmaterial certificate of conformance to
State of Mchigan D.O T. requirenents.
2. Asphalt cenent certificate of conformance to the State of M chigan
D.OT. requirenents.

ASPHALT PAVI NG
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3. Job-mix certification - Submit plant mx certification that mx
equal s or exceeds the State of Mchigan D. O T. requirenents.

One copy of applicable portions of State of Mchigan D. O T.

Speci fications.

Provi de MsDS (Material Safety Data Sheets) for all chemicals used on the

ground.

PART 2 - PRODUCTS
2.1 CGENERAL

A

Aggregat e base Asphaltic base and asphalt concrete nmaterials shall

conformto the requirenents of the foll owing and other appropriate
sections of the latest version of the State of Mchigan D. O T.
Speci fications, including amendnments, addenda and errata. Wiere the term
"Engi neer" or "Conmission" is referenced in the State of Mchigan D. O T.
Specifications, it shall nean the VA Resident Engineer or VA Contracting
Oficer.

2.2 AGGREGATES

A

w

Provi de aggregates consisting of crushed stone, gravel, sand, or other
sound, durable mneral nmaterials processed and bl ended, and naturally
comnbi ned.

Subbase aggregate (where required) maxi num size: 1-1/2".

Base aggregate mexi mum si ze:

1. Base course over 6" thick: 1-1/2";

2. Other base courses: 3/4".

Asphal ti c base course:

1. Maximum particle size not to exceed 1.

2. Were conflicts arise between this specification and the requirenents
inthe latest version of the State of Mchigan D.O T. Specifications,
the State Specifications shall control.

Aggregates for asphaltic concrete paving: Provide a m xture of sand,

m neral aggregate, and |liquid asphalt m xed in such proportions that the

percentage by weight will be within:

Si eve Sizes Per cent age Passi ng
3/ 4" 100

3/8" 67 to 85

1/ 4" 50 to 65
No. 8 nesh 37 to 50
No. 30 mesh 15 to 25
No. 200 mesh 3to 8
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plus 50/ 60 penetration |iquid asphalt at 5 percent to 6-1/2 percent of
the conbi ned dry aggregates.
2.3 ASPHALTS
A. Conmply with provisions of Asphalt Institute Specification SS2:

1. Asphalt cenent: Penetration grade 50/ 60

2. Prime coat: Cut - back type, grade MC- 250

3. Tack coat: Uniformy emul sified, grade SS-1H
2.4 SEALER

A. Provide a sealer consisting of suitable fibrated chemical type asphalt
base binders and fillers having a contai ner consistency suitable for
troweling after thorough stirring, and containing no clay or other
del et eri ous substance.

B. Where conflicts arise between this specification and the requirenents in
the latest version of the State of Mchigan D.O T. Specifications, the
State Specifications shall control.

PART 3 - EXECUTI ON

3.1 GENERAL
The Asphalt Concrete Paving equi pnment, weather limtations, job-mx
formula, mxing, construction nethods, conpaction, finishing, tolerance,
and protection shall conformto the requirenents of the appropriate
sections of the State of Mchigan D.O T. Specifications for the type of
mat eri al specified.

3.2 M XI NG ASPHALTI C CONCRETE MATERI ALS

A. Provide hot plant-nixed asphaltic concrete paving material s.

1. Tenperature leaving the plant: 290 degrees F mininmum 320 degrees F
maxi mum
2. Tenperature at tine of placing: 280 degrees F nininum
3. 3 SUBGRADE

A. Shape to |ine and grade and conpact with self-propelled rollers.

B. Al depressions that develop under rolling shall be filled with
acceptable material and the area re-roll ed.

C. Soft areas shall be renoved and filled with acceptable naterials and the
area re-rolled.

D. Should the subgrade become rutted or displaced prior to the placing of
t he subbase, it shall be reworked to bring to |line and grade.

E. Proof-roll the subgrade wi th maxi mum 50 ton gross wei ght dunp truck as
directed by VA Resident Engineer or VA Contracting Oficer. |f punping,
pushi ng, or other nmovenent is observed, rework the area to provide a
stabl e and conpacted subgrade.
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3.4 BASE COURSES
A. Subbase (when required)

1. Spread and conpact to the thickness shown on the draw ngs.

2. Rolling shall begin at the sides and continue toward the center and
shal | continue until there is no novenment ahead of the roller.

3. After conpletion of the subbase rolling there shall be no hauling
over the subbase other than the delivery of material for the top
cour se.

Base

1. Spread and conpact to the thickness shown on the draw ngs.

2. Rolling shall begin at the sides and continue toward the center and
shall continue until there is no novement ahead of the roller.

3. After conpletion of the base rolling there shall be no hauling over
the base other than the delivery of material for the top course.

Thi ckness tol erance: Provide the conpacted thicknesses shown on the

Drawi ngs within a tolerance of minus 0.0" to plus 0.5".

Srmoot hness tol erance: Provide the lines and grades shown on the Draw ngs

within a tolerance of 3/16 inch in ten feet.

Moi sture content: Use only the amount of noisture needed to achieve the

speci fied conpacti on.

3.5 PLACEMENT OF ASPHALTI C CONCRETE PAVI NG

A
B.

Rermove all | oose materials fromthe conpacted base

Apply the specified prime coat, and tack coat where required, and allow

to dry in accordance with the manufacturer’s recomendati ons as approved

by the Architect or Engineer.

Recei pt of asphaltic concrete materials:

1. Do not accept material unless it is covered with a tarpaulin unti
unl coaded, and unless the material has a tenperature of not |ess than
280 degrees F.

2. Do not commence placenent of asphaltic concrete materials when the
at nospheric tenperature is bel ow 50 degrees F, not during fog, rain,
or other unsuitable conditions.

Spr eadi ng:

1. Spread material in a manner that requires the |east handling.

2. Where thickness of finished paving will be 3" or less, spread in one
| ayer.

Rol I'i ng:

1. After the material has been spread to the proper depth, roll unti
the surface is hard, snmooth, unyielding, and true to the thickness
and el evations shown own the draw ngs.

2. Roll in at least two directions until no roller marks are visible.
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3. Finished paving snoot hness tol erance:
a. No depressions which will retain standi ng water.
b. No deviation greater than 1/8" in six feet.
3.6 APPLI CATI ON OF SEAL COAT

A. Prepare the surfaces, mx the seal coat material, and apply in
accordance with the manufacturer’s recomendati ons as approved by the
Architect or Engineer.

B. Apply one coat of the specified sealer.

C. Achieve a finished surface seal which, when dry and thoroughly set, is
snoot h, tough, resilient, of uniformblack color, and free from coarse
textured areas, |lap marks, ridges, and other surface irregularities.

3.7 PROTECTI ON
Protect the asphaltic concrete paved areas fromtraffic until the sealer
is set and cured and does not pick up under foot or wheeled traffic.

3.8 FI NAL CLEAN- UP
Remove all debris, rubbish, and excess material fromthe work area.

END OF SECTI ON
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SECTI ON 33 30 00
SANI TARY SEVWERAGE UTI LI TI ES

PART 1 - GENERAL
1.1 DESCRI PTI ON:

A

CQut si de, underground sanitary sewer system conplete, ready for
operation, including all gravity flow lines, pressure (force) lines,
manhol es, cl eanouts, franes, covers, structures, appurtenances, and
connections to new building and structure, service lines, existing
sanitary sewer |ines, and existing sanitary structures, and all other

i nci dental s.

Ref erence specifications not included herein are avail able at the
veterans admi nistration technical information library at the follow ng
link http://ww. cfmva.gov/TIL/spec. asp

1.2 RELATED WORK:

A

Mai nt enance of Existing Utilities: Section 01 00 00, GENERAL

REQUI REMENTS.

Excavation, Trench Wdths, Pipe Beddi ng, Backfill, Shoring, Sheeting,
Bracing: Section 31 20 11, EARTH MOVI NG Dewatering: Section 31 23 19,
DEWATERI NG.

Concrete Work Reinforcing, Placenment and Fini shing; Section 03 30 00,
CAST- | N- PLACE CONCRETE Section 03 30 53, M SCELLANEQUS CAST- | N- PLACE
CONCRETE.

Fabricati on of Steel Ladders: Section 05 50 00, METAL FABRI CATI ONS.
Protection of Materials and Equi prment: Section 22 05 11, COVMON WORK
RESULTS FOR PLUMBI NG

1.3 QUALITY ASSURANCE:

A

B.

Products Criteria:

1. Multiple Units: Wien two or nore units of the same type or class of
materials or equi pnment are required, these units shall be products of
one manuf acturer.

2. Nanepl ates: Nanepl ate beari ng manufacturer's name, or identifiable
trademar k, including nodel nunber, securely affixed in a conspicuous
pl ace on equi pnent, or nanme or trademark, including nodel nunber cast
integrally with equi prment, stanped, or otherw se pernmanently narked
on each item of equiprent.

Comply with the rules and regul ations of the Public Uility having

jurisdiction over the connection to Public Sanitary Sewer |ines and the

extensi on, and/or nodifications to Public Utility Systens.

SANI TARY SEWERAGE UTI LTI ES
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1.4 SUBM TTALS:

A. Subnit in accordance with Section 01 33 23, SHOP DRAW NGS, PRODUCT DATA,
AND SAMPLES.

B. Manufacturers' Literature and Data: Submit the followi ng as one package:
1 Pi pe, Fittings, and, Appurtenances.

2. Jointing Material.
3. Manhol e and Structure Material.
4. Franmes and Covers.
5. Steps and Ladders.
1.5 APPLI CABLE PUBLI CATI ONS:

A. The publications listed below forma part of this specification to the
extent referenced. The publications are referenced in the text by the
basi ¢ desi gnati on only.

B. Anerican Society for Testing and Materials (ASTM:

A48/ AMABM03. . ........... Gray lron Castings

A536-84(2004)........... Ductile Iron Castings

A615/ A615M06. .. ... ..... Def ormed and Pl ain Carbon-Steel Bars for
Concr et e Rei nforcenent

A625/ A625M03. .. ... ... .. Tin MII Products, Black Plate, Single Reduced

A746-03................. Ductile Iron Gavity Sewer Pipe

Cl2-06.................. Installing Vitrified Clay Pipe Lines

C76- 05b/ C7T6M 05b. . . ... .. Rei nforced Concrete Culvert, Storm Drain and
Sewer Pi pe

Cl39-05................. Concrete Masonry Units for Construction of Catch
Basi ns and Manhol es

C150-05................. Portl and Cenent

CA425-04. ... ... ... Conpression Joints for Vitrified Cay Pipe and
Fittings

CA78-06a/ CA78M O6a. . . . .. Precast Reinforced Concrete Manhol e Secti ons

C700-05................. Vitrified Clay Pipe, Extra Strength, Standard
Strength, and Perforated

C828-03.......... ... ... Low Pressure Air Test of Vitrified Cay Pipe
Li nes

C857-95(2001)........... M ni mum Structural Design Loading for
Under ground Precast Concrete Utility Structures

D698-00ael.............. Laboratory Conmpaction Characteristics of Soil
Using Standard Effort (12,400 ft-1bf/ft2 (600
KN- i n?))

D2321-05................ Underground Installation of Thernoplastic Pipes

for Sewers and Qther G avity-Fl ow Applications
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D2412-02................ Det erm nati on of External Loading
Characteristics of Plastic Pipe by Parallel-
Pl at e Loadi ng

D2992-01................ Practice for Ootaining Hydrostatic or Pressure
Desi gn Basis for Fiberglass (d ass-Fiber-
Rei nforced Thernosetti ng- Resin) Pipe and

Fittings

D3034-04a............... Type PSM Poly (Vinyl Chloride) (PVC Sewer Pipe
and Fittings

D3212-96a (2003) el..... Joints for Drain and Sewer Plastic Pipes Using
Fl exi bl e El astomeric Seal s

D3261-03................ Butt Heat Fusion Polyethylene (PE) Plastic
Fittings for Polyethylene (PE) Plastic Pipe and
Tubi ng

D3350-05................ Pol yet hyl ene Pl astics Pipe and Fittings
Mat eri al s

D4101-05a............... Pol ypropyl ene I njection and Extrusion Mterials

F477-02el............... El astoneric Seals (Gaskets) for Joining Plastic
Pi pe

F679-06................. Poly (vinyl chloride) (PVC) Large-D aneter
Plastic Gavity Sewer Pipe and Fittings

F714-05................. Pol yet hyl ene (PE) Plastic Pipe (SDR-PR) Based on
Qut si de Di aneter

F794-03................. Poly (Vinyl Chloride)(PVC Ribbed Gavity Sewer
Pi pe and Fittings Based on Controlled Inside
Di anet er

F894-05................. Pol yet hyl ene (PE) Large Dianeter Profile Wall
Sewer and Drain Pipe

F949-03................. Poly (Vinyl Chloride) (PVC Corrugated Sewer

Pipe with Snmooth Interior and Fittings
C. Anmerican Water Works Associ ati on (AWMW) :

Cl05/ A21.5-05........... Pol yet hyl ene Encasenent for Ductile Iron Pipe
Syst ens

C110/ A21.10-03.......... Ductile-lron and Gray-lron Fittings for Water

Cl111/A21.11-00.......... Rubber Gasket Joints for Ductile Iron Pressure
Pi pe and Fittings

Cl15-99................. Fl anged Ductile-lron Pipe with Threaded Fl anges

Cl16-03................. Prot ective Fusi on-Bonded Epoxy Coatings for the

Interior and Exterior Surfaces of Ductile Iron
Pipe and Gray Iron Fittings for Water Supply
Service
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D. American Associ ati on of
(AASHTO) :

E. Uni-Bell PVC Pipe Associ

Uni-B-6-98..............
PART 2 - PRODUCTS
2.1 PIPING

Underground Sewer System Replacement & Repair
655-12-106

Ductile-lron Pipe, Centrifugally Cast for Water
Ductile-Iron Conpact Fittings for Water Services
Swi ng Check Val ves for Waterworks, 2 inches (50
nm) Through 24 inches (600 mm NPS

Resilient Seated Gate Val ves for Water-Supply
Servi ce

Reduced-Wal |, Resilient-Seated Gate Val ves For
Wat er Supply Service

Air Rel ease, Air/Vacuum and Conbination Air

Val ves for Waterworks Service

Protective Epoxy Interior Coatings for Val ves
and Hydrants

Installation for Ductile-lron Water Mains and
Thei r Appurtenances

Underground Installation of Polyvinyl (PVC
Pressure Pipe and Fittings for Water

Pol yvi nyl Chloride (PVC) Pressure Pipe, 100 nm
(4 inches) Through 300 mm (12 inches) for Water
Di stribution

Pol yvi nyl Chl oride (PVC) Pressure Pipe and
Fabricated Fittings, 350 mmthrough 1,200 mm (14
I nches through 48 Inches), for Wter

Transm ssion and Distribution

Pol yet hyl ene (PE) Pressure Pipes and Fittings,
100 mm through 1575 nm (4 Inches through 63
Inches), for Water Distribution

State Hi ghway and Transportation Oficials

Joints for Concrete Pipe, Manhol es, and Precast
Box Sections using Prefornmed Flexible Joint

Seal ant s

ation:

Recomrended Practice Low Pressure Air Testing of
Install ed Sewer Pipe

A. Gavity Flow Lines (Pipe and Fittings):
Pol yvi nyl Chloride (PVC):

1.

a. Pipe and Fittings,

100 to 375 mm (4 to 15 inches) in dianeter,

shal |l conformto ASTM D3034, Type PSM SDR 26. Pipe and fittings
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shal | have el astoneri c gasket joints providing a watertight seal

when tested in accordance with ASTM D3212. Gaskets shall conform

to ASTM F477. Solvent wel ded joints shall not be permtted.

b. Pipe and fittings, 450 to 900 mm (18 to 36 inches) in dianeter,
shall be solid wall or have a corrugated or ribbed exterior
profile and a snmooth interior. Pipe shall conformto the
fol | owi ng:

1) Pipe and fittings shall conformto ASTM F949 corrugated sewer
pipe with a snmooth interior. The corrugated outer wall shall be
fused to the snmooth interwall at the corrugation valley. Pipe
and fitting shall have a snoboth bell, elastoneric joints
conform ng to ASTM D3212, and shall have a mi ni mum pi pe
stiffness of 350 kPa (50 psi) at 5 percent deflection, when
tested in accordance with ASTM D2412. Corrugation shall be
per pendi cular to the axis of the pipe to allow gaskets to be
installed on field cut sections of pipe wthout the requirenment
for special fittings.

2) Ribbed wall PVC pipe and fittings shall conformto ASTM F794
ri bbed sewer pipe with snmooth interior pipe and fittings shall
have a snooth bell, elastoneric joints confornmng to ASTM
D3212, and shall have a m ni mum pi pe stiffness of 320 kPa (46
psi) when tested in accordance with ASTM D 2412, at 5 percent
vertical deflection. Joints shall not leak at 7.6 m (25 feet)
of head under 5 percent deflection.

3) Solid wall pipe and fittings shall conformto ASTM F679, SDR 26
pi pe and fittings shall gaskets conformng to ASTM F477, and
shall be able to withstand a hydrostatic pressure of 345 kPa
(50 psi).

B. Gravity flow lines with secondary contai nment (pipe and fittings):

1.

Pi pi ng systens conveyi ng hazardous naterials shall be constructed
with a watertight primary (carrier) pipe conpletely enclosed within a
wat erti ght secondary (contai nnent) pipe.

Fi bergl ass Piping and Fittings: Shall be manufactured in accordance
with ASTM D2992 using a filanment-w nding process. Joints shall be
adhesi ve bonded straight or tapered spigot and bells. Taper angles
shall not be greater than 0.5 degrees. The pipe and fittings shall
have an integral epoxy resin-rich reinforced liner not |less than 0.50
nm (0. 020 inch) for carrier pipes, and not |ess than 0.25 nm (0.010

i nch) for contai nnent pipe.
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The carrier pipe shall be installed with manufactured spacers to

mai ntain a mnimuminterstitial space of 19 mm (0.75 inch) between
the carrier pipe and the contai nnent pipe.

The pi ping shall be equi pped with adequate nonitoring ports to detect
the presence of fluids within the containment pipe and for the
extraction of fluids fromthe contai nment pipe.

C. Pressure (Force) Lines (Pipe and Fittings):

1.

Al pipe and fittings used in the construction of force mains shal

be rated for a mni mum of 1035 kPa (150 psi).

Pol yvi nyl Chloride (PVC): PVC pipe 100 nmto 300 mm (4 to 12 inches)

shall conformto AWM C900, C ass 150 (DR 18). PVC pipe larger than

300 mm (12 inches) shall conformto AWM C905, C ass 165 (DR 25).

Fittings for PVC pipe shall be ductile iron.

H gh Density Pol yet hyl ene (HDPE) pipe and fittings shall be

manuf actured from PE 3408, high density, extra high nol ecul ar wei ght

pol yet hyl ene nelting the requirenents of ASTM D3350. Pipe shall be

manuf actured in accordance with ASTM F714, and shall be Cass 160 (DR

11). Mol ded fittings shall be manufactured in accordance with ASTM

D3261 and subject to the test required under ASTM D3261. Fabricated

fittings shall be made by heat fusion jointing of machi ned shapes cut

from pi pe, sheet stock, or nolded fittings. Ml ded and fabricated

fittings shall be rated for a m ni mum worki ng pressure equivalent to

the pipe. Joints shall be heat fusion butt joints, flange adapters,

or nechani cal couplings

a. Flange adapters shall have adequate through-bore Iength to be
clanped in a butt fusion jointing nachi ne without the use of a
stub-end hol der. The sealing surface of the flanged shall be
machi ned with a series of V-shaped grooves to restrain the gasket
agai nst bl ow out. Back-up rings and flange bolts shall be rated
equal to or greater than the mating pipe. Al flange adapters
shall be equipped with a stainless steel internal pipe stiffener.

b. Mechanical couplings shall be sleeve style, restrained coupling.
The sl eeve and gl and shall be epoxy coated and lined and rated for
the pressure of the mating pipe. Coupling shall be supplied with
stainl ess steel pipe stiffeners to be installed within the pipe.

2.2 JO NTI NG MATERI AL
A. Gavity Flow Lines:

1

Pol yvinyl Chloride (PVC) Pipe (Gavity Use): Joints, ASTM D3212
El ast oneri ¢ gasket, ASTM F477
H gh Density Pol yethyl ene (HDPE) pipe and fitting joints, ASTM E-
3212, elastomeric gaskets, ASTM F477
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B. Gravity Flow with Secondary Contai nnent: Tapered or straight bell and
spigot with adhesive bond. Conpleted joint shall be equal or greater
than the pressure rating of the pipe.

C. Pressure (Force) Main:

1. All joints indicated on the drawi ngs as being “restrai ned” shall be
fully restrained and capabl e of restraining 50 percent above al

| oads acting on the joint, but not |ess than 1035 kPa (150 psi).

Thrust bl ocks shall not be permitted.

2. Ductile iron pipe and fittings, nmechanical or push-on, conformng to

AWM C110 and Cl11. Restrained joints shall neet the follow ng

requi rements:

a. Push-on joints shall be restrained by a nechanical | ocking sl ot
cast integrally in the bell of the pipe or fitting. The spigot
shall have a retainer wel dnent or band. Locking segnents, placed
inthe slots in the bell, shall forma mechanical restraint and
prevent the opening of the joint.

b. Mechanical joint restraint shall be incorporated into the design
of the follower gland. The restraining mechani smshall consist of
i ndi vidual ly actuated wedges that increase their resistance to
pul | -out as pressure or external forces increase. The device shal
be capabl e of full nechanical joint deflection during assenbly and
the flexibility of the joint shall be maintained after burial. The
joint restraint ring and its wedgi ng conponents shall be nmade of
Grade 60-42-10 ductile iron conform ng to ASTM A536. The wedges
shall be ductile iron heat treated to a mini mum hardness of 370
BHN. Di nensi ons of the gland shall be such that it can be used
with the standardi zed nmechanical joint bell conform ng to AWM
Cl11 and AWM C153 of the latest revision. Torque limting tw st-
off nuts shall be used to insure proper actuation of the
restraini ng wedges. The gland shall be specifically designed for
the type of pipe (DIP or PVC) connected to the fitting.

3. Polyvinyl Chloride (PVC) Pipe (Pressure Use):
a. Push-on joints shall conformto AWM C900, C905.
b. Push-on gaskets for pipe, ASTM F477.
c. Restrained joints shall conply with one of the follow ng
1) Joints to mechanical ductile iron fittings shall conmply with
the requirements for ductile iron pipe, except the nechani cal
joint restraint gland shall be specifically designed for use
wi th PVC pi pe.

2) Push-on bell and spigot joints shall be retained with retaining
rings and thrust rods. The rings shall be ductile iron

SANI TARY SEWERAGE UTI LTI ES

33 30 00 - 7

104



Aleda E Lutz VA Medical Center Underground Sewer System Replacement & Repair
Saginaw, MI 48602 655-12-106

4.

conform ng to ASTM A536. The rings shall be split style with
serrated inside face which grips the pipe when the hal ves of
the ring is assenbled together. The ring shall not bear
directly on the back of the bell. The rods shall be of adequate
size and nunber to resist all axial novenment of the joint.
H gh Density Pol yet hyl ene (HDPE) pipe and fittings shall be fusion
butt wel ded, flanged, or mnechanical couplings as recomended by the
manufacturer. Restrained joints shall be limted to fusion welded and
fl anged.

2.3 MANHOLES AND VAULTS
A. Manhol es and vaults shall be constructed of precast concrete segnental

bl ocks, precast reinforced concrete rings, precast reinforced sections,

or cast-in-place concrete. The nanhol es and vaults shall be in

accordance with State Departnent of Transportation or State Roads

Commi ssion standard details, and the follow ng:

1

Precast Concrete Segnental Bl ocks: Blocks shall conformto ASTM C139
and shall not be less than 150 nm (6 inches) thick for manholes to a
depth of 3.6m (12 feet); not |ess than 200 nm (8 inches) thick for
manhol es deeper than 3.6m (12 feet) deep. Blocks shall be not |ess
than 200 nm (8 inches) in length. Blocks shall be shaped so that
joints seal and bond effectively with cenent nortar. Parge structure
interior and exterior with 15 mm (1/2 inch) of cenent nortar applied
with a trowel and finished to an even gl azed surface.

Precast Reinforced Concrete Rings: Rings or sections shall have an

i nside dianmeter as indicated on the drawi ngs, and shall be not |ess
than 1200 nm (48 inches) in diameter. Wall thickness shall conformto
requi rements of ASTM C76, except that |lengths of the sections nay be
shorter as conditions require. Tops shall conformto ASTM C478. Top
section shall be eccentric cone type. Steps on inside wall shall be
in the same plane from bottom of structure to manhol e cover.

Precast Reinforced Concrete Manhol e Risers and Tops: Design, naterial
and installation shall conformto requirenents of ASTM C478. Top
sections shall be eccentric. Steps on inside wall shall be in the
same plane from bottom of structure to nmanhol e cover

Flat top nmanhol e tops shall be reinforced concrete as detailed on the
dr awi ngs.

Vaul ts: Reinforced concrete, as indicated on the plans, or precast
rei nforced concrete. Concrete for precast sections shall have a

nmi ni mum conpressive strength of 35 MPa (5,000 psi) at 28 days, ASTM
A615, Grade 60 reinforcing steel, rated for AASHTO HS20-44 | oadi ng
with 30 percent inpact, and conformto ASTM C857.
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6. Mortar:

a. Precast Concrete Segnental Block Structures: By volune, 1 part of
Portland cenment, |/4 part linme hydrate, and 3 parts sand.

b. Precast Reinforced Concrete Ring and Riser Structures: By vol une,
1 part of Portland cement and 2 parts sand. Water in nixture shal
produce a stiff, workable nortar, but shall not exceed 21 L (5-1/2
gal | ons) per sack of cenent.

7. Flexible sealing conpound shall be packaged in extruded preforned
shape, sized to conpletely fill the joint between precast sections,
and formpermanently flexible watertight seal. The sealing conpound
shal | be non-shrink and nmeet AASHTO ML98.

8. Frames and covers shall be gray cast iron conformng to ASTM A48. The
frame and cover shall be rated for HS20-44 |oadi ng, have a studded
pattern on the cover, and the words “sanitary sewer”. The studs and
the lettering shall be raised 8 nm (5/16 inch). The cover shall be a
m ni mrum of 600 mm (24 inches) in dianmeter and shall have four 19 mMm
(3/4 inch) vent holes and two lifting slots. The bearing surface of
the frane and cover shall be machine finished. The cover shall fit
firmy on the franme wi thout novenent when subject to traffic.

9. Manhol e steps shall be pol ypropyl ene plastic coated on a No. 4
def orned rebar conforming to ASTM C478, Pol ypropyl ene shall conform
to ASTM D4101. Steps shall be a mninumof 406 mm (16 i nches) wi de
and project a mninmmof 178 mm (7 i nches) away fromthe wall. The
top surface of the step shall have a studded non-slip surface. Steps
shal |l be placed at 300 mm (12 inch) centers.

10. Ladders, brackets and hardware shall be constructed of wel ded
alum num rails shall be 10 nm (3/8 inch) by 63 mm (2-1/2 inches)
spaced a mininum of 400 mm (16 inches) apart. Rungs shall be 35 mm
(1-3/8 inches) in dianmeter and have a non-slip surface. Standoffs
shal | offset the | adder 180 mm (7 inches) fromthe wall. The |adder
assenbly shall be rated for a mninumof 2200 N (500 pounds).

2.4 CONCRETE

Concrete shall have a m ninum conpressive strength of 20 MPa (3000 psi)

at 28 days. The cenent shall be Type 11l conforming to ASTM C150.

Concrete shall conformw th the provisions of Division 03 of these

speci fications.

2.5 REI NFORCI NG STEEL:

Rei nforci ng steel shall be deforned bars, ASTM A615, Grade 40 unl ess

ot herwi se not ed
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2.8 CONCRETE PROTECTI VE CQOATI NG
Concrete coating for the interior of wet wells shall consist of an epoxy
bl ended filler sealer, and a cross |inked epoxy phenolic cured,
resi stant protective coating.

2.9 CHECK VALVES
Check val ves shall be sw ng-check val ves conforming to AWM C508. The
interior and exterior of the valve shall be epoxy coated per AWM C550.
The check val ve shall be rated for m ni mum of 850 kPa (125 psi) worKking
pressure.

2.10 O L AND GREASE | NTERCEPTOR AND GREASE REMOVAL PIT:

A. Shall be constructed of reinforced precast concrete or cast-in-place
concrete of the shape and configuration indicated on the plans. Precast
vaul ts shall be constructed in accordance with ASTM C857 and be rated
for HS20-44 | oadi ng. The concrete shall have a m ni nrum conpressive
strength of 35 MPa (5,000 psi) at 28 days, and reinforcenent shall
conply with ASTM A615, Grade 60. Access to the trap shall be through 600
mm (24 inches) dianeter manhol e frane and cover or through hinged
al um num access nmanways.

B. Baffles shall be constructed of 6 mm (1/4 inch) mld carbon steel with 6
mm (1/ 4 inch) thernoplastic coating.

2.11 AR RELEASE VALVE:
Val ves shall be conmbination air release and vacuum valve with a single
body. The valves shall be rated for 1025 kPa (150 Psi) working pressure,
and conformto AWM C512. Valve shall be provided with threaded
connections, and be nounted on a full opening ball valve which shall
i solate the valve fromthe system

2.12 CLEANOUT FRAMES AND COVERS:
Frames and covers shall be gray iron casting conformng to ASTM C48. The
frame and cover shall be rated for HS20-44 wheel |oading, have a studded
pattern on its cover, vent holes, and lifting slots. The cover shall fit
firmy on the frane wi thout novenent when subject to vehicular traffic.
The word “SEWER’ shall be cast on the cover.

2.13 WARNI NG TAPE:
Standard, .1mm (4M 1) pol yethylene 76 mm (3 inch) w de tape detectable
type, green with black letters and inprinted with “CAUTI ON BURI ED SEVER
LI NE BELOW ."

SANI TARY SEWERAGE UTI LTI ES
33 30 00 - 10

107



Aleda E Lutz VA Medical Center Underground Sewer System Replacement & Repair
Saginaw, MI 48602 655-12-106

PART 3 — EXECUTI ON

3.1 BUI LDI NG SERVI CE LI NES:

A

C.

Install sanitary sewer service lines to point of connection within
approxi mately 1500 mm (5 feet) outside of buildings where service is
requi red and rmake connections. Coordinate the invert and | ocation of the
service line with the Contractor installing the building |ines.
Connections of service line to building piping shall be nmade after the
new sanitary sewer system has been constructed, tested, and accepted for
operation by the Resident Engineer. The Contractor shall install al
tenmporary caps or plugs required for testing.

When bui l di ng services have not been installed at the tine when the
sanitary sewer systemis conplete, provide tenporary plugs or caps at
the ends of all service lines. Mark the location and depth of the
service lines with continuous warning tape placed 300 nm (12 inches)
above service |ines.

3.2 ABANDONED MANHCLES STRUCTURES AND PI PI NG

A

Manhol es and Structures Qutside of Building Areas: Renove franme and
cover, cut and renpve the top of an elevation of 600 mm (2 feet) bel ow
finished grade. Fill the remaining portion with conpacted gravel or
crushed rock or concrete.

Manhol es and Structures with Building Areas: Renbve the entire structure
and the base, cut and renpve the top to an el evation of 600 (2 feet)
bel ow the finish floor elevation, and conpletely fill the structure with
21 MPa (3,000 psi) concrete.

Pi pi ng under and within 1500 nm (5 feet) of building areas shall be
conpl etely renoved

Pi pi ng outside of building areas shall be conpletely renoved.

The Contractor shall conply with all OSHA confined space requirenents
whi l e working within existing manhol es and structures.

When the limt of the abandonnent term nates in an existing manhole to
remain, the flowline in the bench of the manhol e to the abandoned |ine
shall be filled with concrete and shaped to maintain the flowine of the
lines to remain.

3. 3 REGRADI NG

A

Rai se or |ower existing manhol es and structures franes and covers,

cl eanout franmes and covers and val ve boxes in regraded areas to finish

grade. Carefully renove, clean and sal vage cast iron franmes and covers.

Adj ust the elevation of the top of the manhole or structure as detail ed

on the drawi ngs. Adjust the elevation of the cleanout pipe riser, and

reinstall the cap or plug. Reset cast iron frane and cover, grouting
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bel ow and around the frane. Install concrete collar around reset frane
and cover as specified for new construction.

B. During periods when work is progressing on adjusting nmanhol es or
structures cover elevations, the Contractor shall install a tenporary
cover above the bench of the structure or manhol e. The tenporary cover
shall be installed above the high flow elevation within the structure,
and shall prevent debris fromentering the wastewater stream

C. The Contractor shall conply with all OSHA confined space requirenments
when working within existing structures.

3.4 CONNECTI ONS TO EXI STI NG VA OANED MANHOLES

A. During construction of new connections to existing manholes, it shall be
the sole responsibility of the Contractor to maintain continued sanitary
sewer service to all buildings and users upstream The contractor shal
provide, install, and nmaintain all punping, conveyance system dans,
weirs, etc. required to naintain the continuous flow of sewage. All
tenporary measures required to nmeet this requirenment shall be subject to
the review of the Resident Engineer.

B. Core existing structure, install pipe at the design invert. Install an
el astoneri c gasket around the pipe, and grout the interstitial space
bet ween t he pipe and the core.

C. The bench of the nmanhol e shall be cleaned and reshaped to provide a
snooth flowine for all pipes connected to the manhol e.

D. Connections and alterations to existing manhol es shall be constructed so
that finished work conforns as nearly as practicable to the applicable
requi rements specified for new manhol es, including concrete and nasonry
wor k, cutting and shapi ng.

3.6 Pl PE SEPARATI ON
A. Horizontal Separation - Water Miins and Sewers:

1. Existing and proposed water nmains shall be at least 3 nmeters (10
feet) horizontally fromany proposed gravity flow and pressure (force
maei n) sanitary sewer or sewer service connection.

2. Gravity flow nains and pressure (force) nains nay be | ocated cl oser
than 3 neters (10 feet) but not closer than 1.8 m (6 feet) to a water
mai n when:

a. Local conditions prevent a |ateral separation of ten feet; and

b. The water main invert is at |least 450 nm (18 i nches) above the
crowmn of the gravity sewer or 600 nm (24 i nches) above the crown
of the pressure (force) main; and
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c. The water main is in a separate trench separated by undi sturbed
earth.

3. Wen it is inpossible to neet (1) or (2) above, both the water nain
and sanitary sewer nmain shall be constructed of push-on or nechanica
joint ductile iron pipe. The pipe for the sanitary sewer nmin shal
comply with the specifications for pressure (force) mains, and the
water main material shall conply with Section 33 10 00, WATER
UTILITIES. The sewer shall be pressure tested as specified for
pressure (force) mains before backfilling.

B. Vertical Separation - Water Miins and Sewers at Crossings:

1. Water mains shall be separated from sewer nains so that the invert of
the water main is a mininumof 600 mMm (24 inches) above the crown of
gravity flow sewer or 1200 mm (48 inches) above the crown of pressure
(force) mains. The vertical separation shall be maintained within 3
neters (10 feet) horizontally of the sewer and water crossing. Wen
these vertical separations are nmet, no additional protection is
required.

2. In no case shall pressure (force) sanitary nmain cross above, or
within 600 mm (24 inches) of water |ines.

3. Wen it is inpossible to neet (1) above, the gravity flow sewer may
be installed 450 nm (18 i nches) above or 300 mm (12 inches) bel ow the
water nmain, provided that both the water main and sewer shall be
constructed of push-on or nechanical ductile pipe. Pressure (Force)
sewers may be installed 600 mm (24 inches) below the water |ine
provi ded both the water Iine and sewer |ine are constructed of
ductile iron pipe. The pipe for the sewer shall conformto the
requi rements for pressure sewers specified herein. Piping for the
water main shall conformto Section 33 10 00, WATER UTI LI TI ES.

4. The required vertical separation between the sewer and the water main
shal | extend on each side of the crossing until the perpendicul ar
di stance fromthe water main to the sewer line is at |least 3 neters
(10 feet).

3.7 GENERAL PI PI NG | NSTALLATI ON

A. Lay pipes true to line and grade. Gravity flow sewer shall be laid with
bel s facing upgrade. Pressure (force) nmins shall have the bells facing
the direction of flow.

B. Do not lay pipe on unstable material, in wet trench or when trench and
weat her conditions are unsuitable for the work.

C. Support pipe on conpacted bedding nmaterial. Excavate bell holes only
| ar ge enough to properly make the joint.
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D. Inspect pipes and fittings, for defects before installation. Defective
mat erials shall be plainly marked and renoved fromthe site. Cut pipe
shall have snooth regular ends at right angles to axis of pipe.

E. Clean interior of all pipe thoroughly before installation. Wien work is
not in progress, open ends of pipe shall be closed securely to prevent
entrance of stormwater, dirt or other substances.

F. Lower pipe into trench carefully and bring to proper |ine, grade, and
joint. After jointing, interior of each pipe shall be thoroughly w ped
or swabbed to renove any dirt, trash or excess jointing nmaterials.

G Do not lay sewer pipe in sane trench with another pipe or other utility.
Sanitary sewers shall cross at |least 600 nm (2 feet) bel ow water |ines.

H Do not walk on pipe in trenches until covered by |ayers of bedding or

backfill material to a depth of 300 mm (12 inches) over the crown of the
pi pe.

I. Warning tape shall be continuously placed 300 mm (12 i nches) above sewer
pi pe

J. Install gravity sewer line in accordance with the provisions of these
specifications and the foll owi ng standards:

1. Ductile Iron Piping: AWM Cl111 and C600.

2. Vitrified day Piping: ASTM Cl12.

3. Polyvinyl Chloride (PVC) Piping: ASTM D2321

4. High Density Pol yethyl ene (HDPE) Piping: Conply with manufacturer’s

reconmendati ons with gasketed joints.
K. Gravity Flow Lines with Secondary Contai nnment :

1. Install per manufacturer’s recomendations. Install all pipe
centering devices to nmaintain an interstitial space below the invert
of the carrier pipe. Both the carrier and contai nnent pipe shall be
tested for |eaks.

L. Installation of Pressure (Force) Mins:

1. Sections of piping listed on the drawi ngs shall be fully restrained
usi ng approved joint restraint devices. Joint restraint devices shal
be installed in accordance with the manufacturer’s recomendati ons.
For devices with twist of nuts, the twist of nuts shall be placed on
top of the fitting for the Engineer’s inspection. The Contractor
shall torque test all bolts, set screws, identified by the Resident
Engi neer.

2. Thrust blocks shall not be permtted.

Install pressure (force) mamins in accordance with the provisions of
these specifications and the foll owi ng standards:
a. Ductile Iron Piping: AWM Cl111 and C600.
b. Polyvinyl Chloride (PVC Piping: AWM C605.
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C.

Hi gh Density Pol yet hyl ene (HDPE) Pi ping: Per manufacturer’s
recommendati ons.

3.8 MANHOLES AND VAULTS:
A. Ceneral:
1. Circular Structures:

a.

Precast concrete segnental blocks shall lay true and plunb. All
hori zontal and vertical joints shall be conpletely filled with
nortar. Parge interior and exterior of structure with 15 mm (1/2
inch) or cenent nortar applied with a trowel and finished to an
even gl azed surface.

Precast reinforced concrete rings shall be installed true and

pl umb. The joints between rings and between rings and the base and
top, shall be sealed with a preformflexible gasket materi al
specifically manufactured for this type of application. Adjust the
length of the rings so that the eccentric conical top section wll
be at the required elevation. Cutting the conical top section is
not acceptabl e.

Precast reinforced concrete manhole risers and tops. Install as
specified for precast reinforced concrete rings.

2. Rectangul ar Structures:

a.

Rei nforced concrete structures shall be installed in accordance
with Division 03, CONCRETE.

Precast concrete structures shall be placed on a 200 mm (8 inch)
rei nforced concrete pad, or be provided with a precast concrete
base section. Structures provided with a base section shall be set
on 200 mm (8 inches) thick aggregate base course conpacted to a

m ni mrum of 95 percent of the nmaxi num density as determ ned by ASTM
D698. Set precast section true and plunmb. Seal all joints with
preform flexi bl e gasket materi al .

3. Do not build structures when air tenperature is O degrees C (32

degrees F), or bel ow

4. Invert channels shall be snmooth and semicircular in shape conform ng

to inside of adjacent sewer section. Make changes in direction of

flowwi th a snoboth curve of as large a radius as size of structure

will permt. Make changes in size and grade of channels gradually and

evenly. Construct invert channels by one of the listed nethods:

a.
b.

Forming directly in concrete base of structure.
Building up with brick and nortar.

5. Floor of structure outside the channels shall be smpoth and sl ope

toward channels not less than 1:12 (1-inch per foot) nor nore than

1:6 (2 inches per foot). Bottom sl ab and benches shall be concrete.
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6. The wall that support access rungs or |adder shall be 90 degrees
vertical fromthe floor of structure to manhol e cover.

7. Install steps and | adders per the manufacturer’s recomendati ons.
Steps and | adders shall not nove or flex when used. Al |oose steps
and | adders shall be replaced by the Contractor.

8. Install manhole franes and covers on a nortar bed, and flush with the
finish pavenent. Tol erance in paved areas will be +/-1/8" cover to
finish grade. Frames and covers shall not nmove when subject to
vehicular traffic. Install a concrete collar around the frane to
protect the frame fromnoving until the adjacent pavenent is placed.
I n unpaved areas, the rimelevation shall be 50 nm (2 inches) above
the adj acent finish grade. Install a 200 mm (8 inches) thick, by 300
nm (12 inches) concrete collar around the perineter of the frane.

Sl ope the top of the collar away fromthe frane.
3.9 SEWER AND MANHOLE SUPPORTS, CONCRETE CRADLES:

Rei nforced concrete as detailed on the drawi ngs. The concrete shall not

restrict access for future maintenance of the joints within the piping

system
3. 15 CLEANQUTS:
A. 150 millinmeters (6 inches) in diameter and consisting of a ductile iron

45 degree fitting on end of run, or conbination Y fitting and 1/8 bend
inthe run with ductile iron pipe extension, water tight plug or cap and
cast franme and cover flush with finished grade. Center-set cleanouts,

| ocated in unpaved areas, in a 300 by 300 by 150 nm (12 by 12 by 6

i nches) thick concrete slab set flush with adjacent finished grade.
Where cleanout is in force main, provide a blind flange top connection.
The center of the flange shall be equipped with a 50 mm (2 i nches) base
valve to allow the pressure in the line to be relieved prior to renoval
of the blind flange. Franes and covers for pressure (force) mains shal
be 600 mm (24 inches) in dianeter.

B. The top of the cleanout assenbly shall be 50 mm (2 inches) below the
bottom of the cover to prevent |oads being transferred fromthe frame
and cover to the piping

3.16 SETTI NG OF CHECK VALVES:

A. Check valves shall be installed in a vault, direct burial of check
val ves shall not be permtted.

B. Check val ves shall be set in the horizontal position, wth adequate
clearance to the structure to allow for novement of the |ever and
mai nt enance of the valve

C. Cean the interior of the valve and check its operation prior to
install ati on.
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D. After installation, adjust the weight on the |lever to provide proper

operation in accordance with the manufacturer’s recomendati ons.
3.17 SETTING OF Al R RELEASE VALVES:

A. Set valves in vault with adequate space for maintenance of the valve
The vault shall have a solid floor to prevent all sanitary blowoff from
bei ng absorbed into the soils.

B. Val ves shall be set plunb and supported to the vault. Mintain
accessibility to the isolation valve on the air valve line

C. Install the valve after the conpletion of testing of the pressure
(force) nain.

3.18 | NSPECTI ON OF SEWERS

I nspect and obtain the Resident Engineer's approval. Thoroughly flush

out before inspection. Lanp test between structures and show full bore

indicating sewer is true to line and grade. Lip at joints on the inside
of gravity sewer lines are not acceptable
3.19 TESTI NG OF SANI TARY SEVERS

A. Gravity Sewers and Manhol es (Sel ect one of the foll ow ng):

1. Air Test: Vitrified Cay Pipe ASTM C828. PVC Pi pe, Uni-Bell Uni-B-6.
Clean and isolate the section of sewer line to be tested. Plug or cap
the ends of all branches, laterals, tees, wes, and stubs to be
included in the test to prevent air |eakage. The line shall be
pressurized to 28 kPa (4 psi) and allowed to stabilize. After
pressure stabilization, the pressure shall be dropped to 24 kPa (3.5
psi) greater than the average back-pressure of any groundwater above
the sewer. The mininumtest tinme shall be as specified in Uni-Bel
Uni - B- 6.

2. Exfiltration Test:

a. Subject pipe to hydrostatic pressure produced by head of water at
depth of 900 mm (3 feet) above invert of sewer at upper manhol e
under test. In areas where ground water exists, head of water
shall be 900 nm (3 feet) above existing water table. Mintain head
of water for one hour for full absorption by pipe body before
testing. During one hour test period, neasured maxi num al | owabl e
rate of exfiltration for any section of sewer shall be 11 L (3.0
gal I ons) per hour per 30 m (100 feet).

b. If nmeasurenents indicate exfiltration is greater than maxi num
al | onabl e | eakage, take additional neasurenents until |eaks are
| ocated. Repair and retest.

3. Infiltration Test: If ground water |evel is greater than 900 mm (3
feet) above invert of the upper manhole, infiltration tests are
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acceptable. Allowable | eakage for this test will be the sane as for
the exfiltration test.
B. Pressure (Force) Mains: Test at 690 kPa (100 psi) for two hours. Leakage
shal | be per the follow ng:
L=J*D* P/ 4500
VWher e:

Maxi mum Al | owabl e Leakage in Gallons per Hour
Nurber of Joints in Test Area

D aneter of Pipe in Inches

L

J

D

P = Average Test Pressure (Psi)

C. Testing of Fiberglass Sewage Hol di ng Tanks: No | eakage at 35 kPa (5 psi)
air pressure test with 5:1 safety factor. Test by Contractor after
install ation.

D. Testing of Concrete Wet Well: No | eakage with the wet well conpletely
filled with water for a duration of 4 hours.

---END- - -
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SECTI ON 33 32 99
CURED- | N- PLACE PI PE (ClI PP)

PART 1 — GENERAL

1.

1.

1

DESCRI PTI ON

It is the intent of this specification to provide for the reconstruction of
pi pelines and conduits by the installation of a resin-inpregnated flexible

tube, which is tightly formed to the original conduit. The resin is cured using

either hot water under hydrostatic pressure or steam pressure within the tube.
The Cured-1n-Place Pipe (CIPP) will be continuous and tight fitting. The work
shal | be conpleted within 90 cal endar days fromthe “Notice to Proceed”.

REFERENCED DOCUMENTS

Thi s specification references standards fromthe American Society for Testing
and Materials, such as: ASTM F1216 (Rehabilitation of Existing Pipelines and
Conduits by the Inversion and Curing of a Resin-Inpregnated Tube), ASTM F1743
(Rehabilitation of Existing Pipelines and Conduits by Pulled-in-Place
Installation of Cured-in-Place Thernosetting Resin Pipe (ClPP)), ASTM D5813
(Cured-in-Place Thernosetting Resin Sewer Pipe), ASTM D790 (Test Methods for
Fl exural Properties of Un-reinforced and Reinforced Plastics and El ectri cal
Insulating Materials), and D2990 (Tensile, Conpressive, and Flexural Creep and
Creep-Rupture of Plastics) which are nade a part hereof by such reference and
shall be the latest edition and revision thereof. In case of conflicting
requi renments between this specification and these referenced docunents, this
specification will govern.

PART 2 — PRODUCTS

2.

1

PRODUCT, MANUFACTURER/ | NSTALLER QUALI FI CATI ON REQUI REMENTS

Since sewer products are intended to have a 50-year design life, and in order
to mininmze the COTR s risk, only proven products with substantial successful
long-termtrack records will be approved. Al trenchl ess rehabilitation
products and installers nust be pre-approved prior to the formal opening of
proposal s.

Products and Installers seeking approval nust neet all of the foll ow ng
criteria to be deenmed Conmercially Acceptabl e:
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A For a Product to be considered Comercially Proven, a m ni mum of 20
successful wastewater collection systemprojects of a simlar size and
scope of work and 250,000 |inear feet shall have been conpleted in the
US. with the exact product intended for use on this project and
docunented to the satisfaction of the Government to assure commercia

viability.
B. For the Bidding Conpany to be considered as a Conmercially Proven
Installer, the Conpany nust satisfy all insurance, financial, and bondi ng

requirements of the COIR, and nust have had at least 5 (five) years
active experience in the comercial installation. In addition, the
Installer nust have successfully installed at |east 250,000 feet of the
exact cured-in-place product intended for use on this project in

wast ewat er collection systens in the US. with at |east 50,000 feet
installed in the State. Acceptable docunentation of these m ni mum
installations nust be submitted to the Contracting Officer. Installer’s
proj ect manager nust have a mninmumof 5 years of CIPP installation
experience, while under the enploynent of the Bi ddi ng Conmpany.

C. Sewer rehabilitation products submitted for approval must provide third
party test results supporting the structural performance (short-term and
long-tern) of the product and such data shall be satisfactory to the
COTR. No product will be approved wi thout independent third party testing
verification.

D. Both the rehabilitation manufacturing and installation processes shal
operate under a quality nmanagenent systemwhich is third-party certified
to I SO 9000 or other recognized third-party certified organization
standards. Proof of certification shall be required for Approval.

E. Proposal s nust be | abeled clearly on the outside of the proposa
envel ope, listing the exact Cl PP product intended for use on this project
and Bi dding/lInstaller name. Only proposal s using pre-approved products
and Installing Conpanies will be opened and read. Proposals subnitted on
products and/or fromlnstalling Conpanies that have not been pre-approved
will be returned unopened

F. The Governnment aut horizes the use of proven naterials that serve to

enhance the pipe performance specified herein. Proven material s have
passed i ndependent | aboratory testing, not excluding |Iong-term (10,000
hour) structural behavior testing, and have been successfully installed
to repair failing host pipes in the U S. for at least 4 years. In
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addition to the aforenentioned, the Governnent may require that the
contractor denonstrate that the enhancenments proposed exceed the
specifications herein, prior to the installation of the enhanced materi al
systens. This section in no way shall be interpreted as authorization to
deviate fromthe m ni num standard practices set forth herein.

Bi ddi ng/ I nstal ling Conpany nust own and operate its own permtted wet-out
facility where the resin inmpregnation of the CIPP tube will be carried
out. Docunentation of such facility shall be subnitted for pre-approval
No wet-out of purchased materials (tube & resin) may be conpl eted through
3rd party conpani es.

Docunentation for products and installers seeking pre-approved status
must be subnmitted no |l ess than one weeks prior to proposal due date to
allow time for adequate consideration. The COTR will advi se of acceptance
or rejection a mnimmof two days prior to the due date. Al required
subnmittals nust be satisfactory to the Governnent.

MATERI ALS

A

Tube - The sewn Tube shall consist of one or nore | ayers of absorbent
non-woven felt fabric and neet the requirenments of ASTM F1216, Section
5.1 or ASTM F1743, Section 5.2.1 or ASTM D 5813, Sections 5 and 6. The
tube shall be constructed to withstand installation pressures, have
sufficient strength to bridge mssing pipe, and stretch to fit irregular
pi pe sections.

The wet out Tube shall have a relatively uniformthickness that when
conpressed at installation pressures will equal or exceed the cal cul ated
m ni mum design ClI PP wal |l thickness.

The Tube shall be manufactured to a size that when installed will tightly
fit the internal circunference and length of the original pipe. Alowance
shoul d be made for circunferential stretching during installation.

The outside |ayer of the Tube shall be coated with an inperneable,
flexi ble menbrane that will contain the resin and allow the resin

i mpregnati on (wet out) procedure to be nonitored.

The Tube shall contain no intermediate or encapsul ated el astoneric
|l ayers. No naterial shall be included in the Tube that nmay cause
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delamnation in the cured CIPP. No dry or unsaturated |ayers shall be
evi dent .

F. The wall color of the interior pipe surface of CIPP after installation
shall be a relatively light reflective color so that a clear detailed
exami nation with closed circuit television inspection equipnent may be

made.
G Seans in the Tube shall be stronger than the non-seaned felt material.
H. The Tube shall be marked for distance at regular intervals along its
entire length, not to exceed 5 ft. Such markings shall include the

Manuf acturers nane or identifying synmbol. The tubes nust be nanufactured
in the USA

l. Resin - The resin systemshall be a corrosion resistant polyester or
vinyl ester systemincluding all required catalysts, initiators that when
cured within the tube create a conposite that satisfies the requirenments
of ASTM F1216, ASTM D5813 and ASTM F1743, the physical properties herein
and those which are to be utilized in the subnmtted and approved design
of the CIPP for this project. The resin shall produce a CIPP that will
conply with the structural and chemnical resistance requirenments of this
speci fication.

2.3 STRUCTURAL REQUI REMENTS

A The ClI PP shall be designed as per ASTM F1216, Appendi x X. 1. The Cl PP
design shall assume no bonding to the original pipe wall

B. The Contractor nust have perforned long-termtesting for flexural creep
of the CIPP pipe material installed by his Conpany. Such testing results
are to be used to determne the long-term tine dependent flexural
modul us to be utilized in the product design. This is a performance test
of the materials (Tube and Resin) and general workmanship of the
installation and curing as defined within the rel evant ASTM standard. A
percentage of the instantaneous flexural nodulus value (as neasured by
ASTM D790 testing) will be used in design calculations for externa
buckl ing. The percentage, or the long-termcreep retention val ue
utilized, will be verified by this testing. Retention val ues exceeding
50% of the short-termtest results shall not be applied unless
substantiated by qualified third party test data to the COR s
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satisfaction. The materials utilized for the contracted project shall be
of a quality equal to or better than the nmaterials used in the long-term
test with respect to the initial flexural npdulus used in the Cl PP

desi gn.

C. The Enhancenent Factor ‘K to be used in ‘Partially Deteriorated Design
conditions shall be assigned a value of 7.

D. The layers of the cured CIPP shall be uniformly bonded. 1t shall not be
possible to separate any two | ayers with a probe or point of a knife
bl ade so that the |ayers separate cleanly or the probe or knife bl ade
moves freely between the layers. |f the layers separate during field
sanple testing, new sanples will be required to be obtained fromthe
installed pipe. Any reoccurrence may cause rejection of the work.

E. The cured pipe material (CIPP) shall conformto the structural
properties, as listed bel ow

M NI MUM CI PP PHYSI CAL PROPERTI ES

Cured Pol yester Conposite

Property Test Met hod nmn. per ASTM F1216 Enhanced Resin
Modul us of
El asticity ASTM D790 250, 000 psi 400, 000 psi
Fl exural Stress ASTM D790 4,500 psi 4,500 psi
F. The required structural CIPP wall thickness shall be based as a m ni nrum

on the physical properties in Section 2.3.E., or greater values if
substanti ated by i ndependent |ab testing and in accordance with the
design equations in the Appendi x X1. Design Considerations of ASTM F1216,
and the followi ng design paraneters:

Design Safety Factor (typically used val ue) 2.0

50% - 75%

Ret ention Factor for Long-Term Fl exural Mdulus to be used in Design

(As deternmined by long-termtests described in section 2.3.B. and approved by the COTR)

Ovality* (calculated from (X1.1lof ASTM F1216) = 2%

Enhancenent Factor, K =See Section 2.3.C
Groundwat er Depth (above invert of existing pipe)* =1/2 Soil Depth (ft)
Soi | Depth (above crown of existing pipe)* =Field Conditions (ft)
Soi | Modul us** = 120 psi

Soi | Density** = 1000 pcf

Li ve Load** = H20 Hi ghway
Design Condition (partially or fully deteriorated)*** = FD
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* Denotes information, which can be provided here or in inspection videotapes or project
construction plans. Miltiple lines segnents nmay require a table of val ues.
*x Denotes information required only for fully deteriorated design conditions.

* kK Based on review of video |ogs, conditions of pipeline can be fully or partially deteriorated.
See ASTM F1216 Appendi x) The COTR will be sole judge as to pipe conditions and paraneters
utilized in design.

G Any | ayers of the tube that are not saturated with resin prior to
insertion into the existing pipe shall not be included in the structura
CI PP wal | thickness computation.

2.4 TESTI NG REQUI REMENTS

A Chemni cal Resistance - The CIPP shall neet the chenical resistance
requi rements of ASTM F1216, Appendix X2. Cl PP sanples for testing shal
be of tube and resin systemsimlar to that proposed for actua
construction. It is required that Cl PP sanples with and without plastic
coating nmeet these chem cal-testing requirenents.

B. Hydraul i c Capacity - Overall, the hydraulic cross-section shall be
mai ntai ned as | arge as possible. The CI PP shall have a m ni mum of the
full flow capacity of the original pipe before rehabilitation. Cal cul ated
capacities may be derived using a conmonly accepted roughness coefficient
for the existing pipe material taking into consideration its age and
condi tion.

C. CIPP Field Sanpl es - When requested by the COTR, the Contractor shal
submit test results fromfield installations of the sane resin system and
tube materials as proposed for the actual installation. These test
results nmust verify that the CI PP physical properties specified in
Section 2.3.E have been achieved in previous field applications.

Sanples for this project shall be made and tested as described in Section
3. 4.

PART 3 — EXECUTI ON

3.1 I NSTALLATI ON RESPONSI Bl LI TI ES FOR | NCI DENTAL | TEMS

A. Ceaning of Sewer Lines - The Contractor shall renove all internal debris
out of the sewer line that will interfere with the installation of Cl PP
The Contractor shall also provide a dunpsite for all debris renmoved from
the sewers during the cl eaning operation. Provide docunentation to COTR
of proper disposal of material.
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B. Bypassi ng Sewage - The Contractor, when required, shall provide for the
flow of sewage around the section or sections of pipe designated for
repair. Plugging the line at an existing upstream manhol e and punpi ng the
flowinto a downstream nmanhol e or adjacent system shall nmake the bypass.
The punp(s) and bypass line(s) shall be of adequate capacity to
accomodat e the sewage flow. The COTR nmay require a detail of the bypass
plan to be subnitted, which shall include a safety plan.

C. Inspection of Pipelines - Inspection of pipelines shall be perfornmed by
experienced personnel trained in |ocating breaks, obstacles and service
connections using close circuit television (CCTV) inspection techniques.
The pipeline interior shall be carefully inspected to determ ne the
| ocation of any conditions that nmay prevent proper installation of Cl PP
These shall be noted and corrected. A videotape and suitable witten |og
for each Iine section shall be produced for |ater reference by the COTR
See Section 01 00 00 Ceneral Requirenments for additional requirements
i nffo on Photos and Vi deo.

D. Line Obstructions - It shall be the responsibility of the Contractor to
clear the line of obstructions such as solids, roots, and foreign objects
or pipes that will prevent the insertion of CIPP. |If pre-installation
i nspection reveals an obstruction such as a protrudi ng service
connection, dropped joint, or a collapse that will prevent the
installation process, that was not evident on the pre-bid video and it
cannot be renoved by conventional sewer cleaning equipnent, then the
Contractor shall nake a point repair excavation to uncover and renpve or
repair the obstruction. Such excavation shall be approved in witing by
the Contracting Officer prior to the comencenent of the work and shal
be considered as a differing site condition.

1. A known obstruction exist in the section between manholes 19 & 20. This
obstruction is a small diameter |ine bored through the main |ine assuned
to be abandoned. Contractor is to use whatever necessary neans to verify
the line is abandoned, then using robotic or other cutting machines to
renove an outer |ayer of the pipe and using high definition video, view
the contents of the pipe in the presence of the COR  After review and
aut hori zation by the COR provide denolition of the obstruction and
prepare pipe for lining

E. The Contractor shall be responsible for confirm ng the |ocations of al
branch service connections prior to installing the ClPP.
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3.2 | NSTALLATI ON

A

CIPP installation shall be in accordance with ASTM F1216, Section 7, or
ASTM F1743, Section 6, with the follow ng nodifications:

1. Resin Inpregnation - The quantity of resin used for tube
i npregnation shall be sufficient to fill the volune of air voids in
the tube with additional allowances for polynerization shrinkage
and the potential loss of resin during installation through cracks

and irregularities in the original pipe wall, as applicable.

2. Tube Insertion — The wet out tube shall be positioned in the
pi peline using either inversion or a pull-in nmethod as defined
within rel evant ASTM standards previously stipulated. If pulled

into place, a power winch or its equivalent should be utilized and
care should be exercised not to damage the tube as a result of
pull-in friction. The tube should be pulled-in or inverted through
an exi sting manhol e or approved access point and fully extend to

t he next designated manhole or term nation point.

3. Tenper at ure gauges shall be placed between the tube and the host
pipe’'s invert position to nonitor the tenperatures during the cure
cycle.

4, Curing shall be acconplished by utilizing hot water under
hydrostatic pressure or steam pressure in accordance with the
manuf acturer’s recomended cure schedule. A cool-down process
shall be conducted that conplies with the resin manufacturer’s
speci fication.

3.3 REI NSTATEMENT OF BRANCH CONNECTI ONS

A

It is the intent of these specifications that branch connections to
bui | di ngs be re-opened without excavation, utilizing a renotely
controlled cutting device, nmonitored by a CCTV. The Contractor shal
certify a mnimmof two conplete functional cutters plus key spare
conponents are on the job site before each installation or are in the
i medi ate area of the jobsite and can be quickly obtained. Unless
otherwi se directed by the COIR or his authorized representative, all
laterals will be reinstated. No additional paynment will be made for
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excavations for the purpose of reopening connections and the Contractor
will be responsible for all costs and liability associated with such
excavation and restoration work.

3.4 I NSPECTI ON

A

Cl PP sanpl es shall be prepared for each installation designated by the
COR/ engi neer or approxi mately 20% of the project’s installations. Pipe
physical properties will be tested in accordance with ASTM F1216 or ASTM
F1743, Section 8, using either nethod proposed. The flexural properties
must nmeet or exceed the values listed in the table on page 5 and 6 of
this specification, Table 1 of ASTM F1216 or the values submtted to the
COTR/ engi neer by the contractor for this project’s CI PP wall design,

whi chever is greater.

Wal | thickness of sanples shall be determ ned as described in paragraph
8.1.6 of ASTM F1743. The mnimumwal |l thickness at any point shall not
be | ess than 87%%6 of the submitted nmi ni num design wall thickness as

cal cul ated in paragraph 2.3. E of this docunent.

Vi sual inspection of the CIPP shall be in accordance with ASTM F1743,
Section 8.6.

3.5 CLEAN- UP

A

Upon acceptance of the installation work and testing, the Contractor
shal | restore the project area affected by the operations to a condition
at | east equal to that existing prior to the work.
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SECTI ON 33 40 00
STORM DRAI NAGE UTI LI TI ES

PART 1 - GENERAL

1. 1 DESCRI PTI ON
A. This section specifies materials and procedures for construction of
out si de, underground storm sewer systens that are conplete and ready for
operation. This includes piping, structures and all other incidentals.
B. Ref erence specifications not included herein are available at the
veterans administration technical information library at the follow ng
link http://ww.cfmva.gov/TlL/spec. asp
1. 2 RELATED WORK
A. Excavation, Trench Wdths, Pipe Bedding, Backfill, Shoring, Sheeting,
Braci ng: Section 31 20 00, EARTH MOVI NG
B. Concrete Wrk, Reinforcing, Placenent and Finishing: Section 03 30 00,
CAST- | N- PLACE CONCRETE.
C. General plunbing, protection of Mterials and Equi pment, and quality
assurance: Section 22 05 11, COMMON WORK RESULTS FOR PLUMBI NG
D. Fabrication of Steel Ladders: Section 05 50 00, METAL FABRI CATI ONS.
E. Materials and Testing Report Submittals: Section 01 33 23, SHOP
DRAW NGS, PRODUCT DATA AND SAMPLES.
F. Erosion and Sediment Control: Section 01 57 19, TEMPORARY ENVI RONMENTAL
CONTROLS.
1. 3 ABBREVI ATI ONS
A. HDPE: Hi gh-density pol yet hyl ene
B. PE: Pol yet hyl ene
1. 4 DELI VERY, STORAGE, AND HANDLI NG

A. Do not store plastic nanholes, pipe, and fittings in direct sunlight.

B. Handl e manhol es, catch basins and stormnater inlets according to
manufacturer's witten rigging instructions.
1. 5 COORDI NATI ON
A. Coordi nate connection to stormsewer main with the Public Agency
providing storm sewer off-site drai nage.
B. Coordi nate exterior utility Iines and connections to building services
up to the actual extent of building wall.
1.6 QUALI TY ASSURANCE:
A. Products Criteria:
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1. When two or nore units of the sanme type or class of nmaterials or
equi pnent are required, these units shall be products of one
manuf act urer.
2. A namepl ate bearing nmanufacturer's nanme or trademark, including nodel
nunber, shall be securely affixed in a conspi cuous place on
equi pnent. In addition, the nodel number shall be either cast
integrally with equi pnent, stanped, or otherw se pernanently nmarked
on each item of equipnent.
1.7 SUBM TTALS
A. Manufacturers’ Literature and Data shall be submitted, as one package,
for pipes, fittings and appurtenances, including jointing materials,
hydrants, val ves and other niscellaneous itens.
1. 8 APPL| CABLE PUBLI CATI ONS
A. The publications listed below forma part of this specification to the
extent referenced. The publications are referenced in the text by the
basi ¢ desi gnation only.
B. Arerican Society for Testing and Materials (ASTM:

A185/ A185M07. .. ........ Steel Welded Wre Reinforcenent, Plain, for
Concrete

A242/ A242M 04(2009) .. ... Hi gh-Strength Low Al l oy Structural Steel

A536-84(2009)........... Ductile Iron Castings

A615/ A615M 09b. . ... ... .. Def ormed and Pl ain Carbon-Steel Bars for

Concret e Rei nforcenent

A760/ A760M 10........... Corrugated Steel Pipe, Metallic-Coated for
Sewers and Drains

A798/ A798M07. .. ... ..... Installing Factory-Made Corrugated Steel Pipe

for Sewers and OQther Applications

A849-10................. Post - Appl i ed Coatings, Paving, and Linings for
Corrugated Steel Sewer and Drai nage Pipe

A929/ A929M 01(2007)..... Steel Sheet, Metallic-Coated by the Hot-Dip

Process for Corrugated Steel Pipe
B745/ B745M 97(2005) ... .. Corrugated Al um num Pi pe for Sewers and Drains
B788/ B788M09........... Installing Factory-Made Corrugated Al um num

Cul verts and Storm Sewer Pipe
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Cl4-07. ... .. Non-rei nforced Concrete Sewer, Storm Drain, and
Cul vert Pipe

C33/C33M08............. Concrete Aggregates

Cre-11.................. Rei nforced Concrete Cul vert, Storm Drain, and
Sewer Pi pe

Cl39-10................. Concrete Masonry Units for Construction of
Cat ch Basi ns and Manhol es

Cis50/Cci50M11. ... .. ... .. Port | and Cenent

C443-10. .. ... Joints for Concrete Pipe and Manhol es, Using
Rubber Gaskets

C478-09......... ... .. ... Precast Rei nforced Concrete Manhol e Sections

C506-10b. ............... Rei nforced Concrete Arch Cul vert, Storm Drain,
and Sewer Pipe

C507-10b. . ... Rei nforced Concrete Elliptical Culvert, Storm

Drain, and Sewer Pipe

C655-09. . ........ ... ..., Rei nforced Concrete D-Load Cul vert, Storm

Drain, and Sewer Pipe

C857-07........ ... ... M ni mum Structural Design Loading for

Under ground Precast Concrete Uility Structures

C891-09................. Installation of Underground Precast Concrete
Uility Structures

C913-08................. Precast Concrete Water and Wast ewat er
Structures

C923-08........ ... Resi li ent Connectors Between Reinforced
Concrete Manhol e Structures, Pipes, and

Lateral s

C924-02(2009)........... Testing Concrete Pipe Sewer Lines by Low
Pressure Air Test Method

C990-09................. Joints for Concrete Pipe, Manhol es, and Precast
Box Sections Using Prefornmed Flexible Joint

Seal ant s
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C1103- 03(2009) . .........

C1173-08................

C1433-10................

Cl479-10................

D1056-07................

D1785-06. ...............

D2321-11................

D2751-05................

D2774-08................

D3034-08................

D3350-10................

D3753-05el..............

D4101-11................

STORM

Underground Sewer System Replacement & Repair
655-12-106

Joi nt Acceptance Testing of Installed Precast

Concrete Pipe Sewer Lines

Fl exi bl e Transition Couplings for Underground
Pi pi ng Systens
Precast Reinforced Concrete Monolithic Box

Sections for Culverts, Storm Drains, and Sewers

Installation of Precast Concrete Sewer, Storm
Drain, and Cul vert Pipe Using Standard
Install ati ons

Si zes of Aggregate for Road and Bridge
Construction

Laboratory Conmpaction Characteristics of Soil
Using Standard Effort (12 400 ft-1bf/ft3 (600
kKN-m nB))

Fl exi bl e Cel  ul ar Materi al s—Sponge or Expanded
Rubber

Pol y(Vinyl Chloride) (PVC Plastic Pipe,
Schedul es 40, 80, and 120

Underground Install ation of Thernoplastic Pipe

for Sewers and Qther Gravity-Fl ow Applications

Acrylonitrile-Butadi ene-Styrene (ABS) Sewer
Pi pe and Fittings

Underground Installation of Thernoplastic

Pressure Piping

Type PSM Pol y(Vinyl Chloride) (PVC) Sewer Pipe
and Fittings

Pol yet hyl ene Pl astics Pipe and Fittings
Mat eri al s

d ass- Fi ber - Rei nforced Pol yester Manhol es and
Wet wel |'s

Pol ypropyl ene Injection and Extrusion Materials
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D5926-09................ Poly (Vinyl Chloride) (PVC) Gaskets for Drain,
Waste, and Vent (DW), Sewer, Sanitary, and
St orm Pl unbi ng Syst ens

FA77-10................. El astoneric Seals (Gaskets) for Joining Plastic
Pi pe
F679-08................. Pol y(Vinyl Chloride) (PVC) Large-Di aneter

Plastic Gavity Sewer Pipe and Fittings

F714-10................. Pol yet hyl ene (PE) Plastic Pipe (SDR PR) Based

on Cutside D aneter

F794-03(2009)........... Pol y(Vinyl Chloride) (PVC) Profile Gravity
Sewer Pipe and Fittings Based on Controlled

I nside D aneter

F891-10................. Coextruded Poly(Vinyl Chloride) (PVC) Plastic
Pipe Wth a Cellular Core

F894-07................. Pol yet hyl ene (PE) Large Dianeter Profile Wall

Sewer and Drain Pipe

F949-10................. Pol y(Vinyl Chloride) (PVC) Corrugated Sewer
Pipe Wth a Snmooth Interior and Fittings

F1417-11................ Installation Acceptance of Plastic Gravity

Sewer Lines Using Low Pressure Air

F1668-08................ Construction Procedures for Buried Plastic Pipe

C. Aneri can Association of State Hi ghway and Transportation Oficials

(AASHTO) :

MLOO-04. ................ Bi t um nous- Coat ed Corrugated Metal Cul vert Pipe
and Pi pe Arches

MLO8-10................. Joints for Concrete Pipe, Manhol es, and Precast
Box Sections Using Preformed Fl exible Joint
Seal ant s

M252-09................. Corrugat ed Pol yet hyl ene Drai nage Pi pe

M2O4-10................. Corrugat ed Pol yethyl ene Pipe, 12 to 60 In. (300

to 1500 mm) Di aneter

D. Anerican Water Wirks Associ ati on( AWMW) :
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Cl105/A21.5-10........... Pol yet hyl ene Encasenent for Ductile iron Pipe
Syst ens
Cl10-08................. Ductile-Iron and Gray-lron Fittings
C19-11................. Bol t ed, Sl eeve-Type Couplings for Plain-End
Pi pe
C600-10.. ... Instal lation of Ductile iron Mains and Their

Appurt enances

C900-07........ ... Pol yvi nyl Chloride (PVC) Pressure Pipe and
Fabricated Fittings, 4 In. Through 12 In. (100
nm Through 300 mm, for Water Transni ssion and
Di stribution

M3-2nd ed.............. PVC Pi pe "Design And Installation”

E. Arerican Society of Mechani cal Engi neers (ASM):

Al112.6.3-2001........... Fl oor and Trench Drains
Al112.14.1-2003.......... Backwat er Val ves
Al112.36.2M 1991......... Cl eanout s

F. Arerican Concrete Institute (AC):
318-05......... ... ..... Structural Comrentary and Conment ary

350/ 350M06............. Envi ronnment al Engi neering Concrete Structures
and Comment ary

G National Stone, Sand and Gravel Association (NSSG): Quarried Stone for

Erosi on and Sedi ment Contr ol

1. 9 WARRANTY
The Contractor shall renmedy any defect due to faulty material or
wor kmanshi p and pay for any damage to other work resulting therefrom
within a period of one year fromfinal acceptance. Further, the
Contractor will furnish all manufacturers’ and suppliers’ witten
guarantees and warranties covering materials and equi prent furnished
under this Contract.
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PART 2 - PRODUCTS

2. 1 FACTORY- ASSEMBLED PRODUCTS

A. Standardi zation of components shall be maxinized to reduce spare part
requi rements. The Contractor shall guarantee performance of assenblies
of conponents, and shall repair or replace elenents of the assenblies as
required to deliver specified performance of the conplete assenbly.

2.2 ABS PI PE AND FI TTI NGS

A. ABS Sewer Pipe and Fittings: Pipe and fittings shall conformto ASTM
D2751, with bell-and-spigot ends for gasketed joints.

1. NPS 3 to NPS 6 (DN 80 to DN 150): SDR 35.

2. NPS 8 to NPS 12 (DN 200 to DN 300): SDR 42.

B. Gaskets: ASTM F477, el astoneric seals.

2.3 PE PI PE AND FI TTI NGS

A. Corrugated PE drai nage pipe and fittings, NPS 3 to NPS 10 (DN 80 to DN
250); ASTM F714, SDR 21 with snooth waterway for coupling joints.

1. Silt-tight Couplings: PE sleeve with ASTM D1056, Type 2, Cass A,
Grade 2 gasket material that mates with tube and fittings.

2. Soil-tight Couplings: AASHTO M252, corrugated, matching tube and
fittings.

B. Corrugated PE pipe and fittings, NPS 12 to NPS 60 (DN 300 to DN 1500);
AASHTO M294, Type S for pipes 3 to 24 inches (300 to 600 mm with snooth
wat erway for coupling joints. Pipe shall be produced from PE certified
by the resin producer as neeting the requirenents of ASTM D3350, i ni mum
cell class 335434C.

1. Silt-tight Couplings: PE sleeve with ASTM D1056, Type 2, Cass A,
Grade 2 gasket material that mates with tube and fittings.

2. Soi |l -tight Couplings: AASHTO M252, corrugated, matching tube and
fittings.

3. Water tight joints shall be nmade using a PVC or PE coupling and
rubber gaskets as reconmended by the pipe manufacturer. Rubber
gaskets shall conformto ASTM F477. Soil tight joints shall conform
to requirenments in AASHTO HB-17, Division Il, for soil tightness and
shall be as recomrended by the manufacturer.

C. PVC Pipe And Fittings

1. PVC ASTM D3034, SDR 26, PVC.

2. Fittings: ASTM F477, elastonmeric seals for gasketed joints.
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2. 4 CONCRETE PI PE AND FI TTI NGS

A. Rei nforced-Concrete sewer pipe and fittings shall be ASTM C76.

1. gasketed joints with ASTM C443, rubber gaskets.
2. Cass IV: Wll B
2. 5 NONPRESSURE TRANSI TI ON COUPLI NGS

A. Conply with ASTM C1173, el astoneric, sleeve-type, reducing or transition
coupling, for joining underground non-pressure piping. |Include ends of
sane sizes as piping to be joined, and corrosion-resistant-netal tension
band and tighteni ng nechani sm on each end.

B. Sl eeve Materials
1. For concrete pipes: ASTM C443, rubber.

2. For plastic pipes: ASTM F477, el astoneric seal or ASTM D5926, PVC.
3. For dissimlar pipes: ASTM D5926, PVC or other nmaterial comnpatible
with pipe materials being joined.

C. Unshi el ded, Fl exible Couplings: Couplings shall be an el astoneric sl eeve
with corrosion-resistant-netal tension band and ti ghteni ng mechani sm on
each end.

D. Shielded, flexible couplings shall be elastoneric or rubber sleeve with
full-1length, corrosion-resistant outer shield and corrosion-resistant-
met al tension band and tightening nechani smon each end.

E. Ring-Type, flexible couplings shall be elastoneric conpression seal with
dinmensions to fit inside bell of larger pipe and for spigot of smaller
pipe to fit inside ring.

2. 6 PRESSURE PI PE COUPLI NGS

A. Couplings: AWM C219, tubul ar-sl eeve coupling, with center sleeve,
gaskets, end rings, and bolt fasteners.

B. Metal, bolted, sleeve-type, reducing or transition coupling, for joining
underground pressure piping. Include 150-psi (1035-kPa) m ni mum pressure
rating and ends sized to match adj oi ni ng pi pes.

C. Center-Sleeve Material: Ductile iron.

D. Gasket Material: Natural or synthetic rubber.

E. Metal Conponent Finish: Corrosion-resistant coating or material .

2.7 EXPANSI ON JO NTS AND DEFLECTI ON FI TTI NGS

A. Ductile iron flexible expansion joints: Conmpound fitting with
conbi nati on of flanged and nmechani cal -j oi nt ends conplying with AWM
C110. Include two gasketed ball-joint sections and one or nore gasketed
sl eeve sections, rated for 250-psi (1725-kPa) m ni mum wor ki ng pressure

and for offset and expansion indi cated.
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B. Ductile iron expansion joints: Three-piece assenblies of tel escoping
sl eeve with gaskets and restrai ned-type, ductile iron, bell-and-spigot
end sections conplying with AWM C110. Include rating for 250-psi (1725-
kPa) m ni mum wor ki ng pressure and for expansi on i ndi cat ed.

C. Ductile iron deflection fittings: Conmpound-coupling fitting, with ball
joint, flexing section, gaskets, and restrained-joint ends, conplying
with AWM C110. Include rating for 250-psi (1725-kPa) m ni mum wor ki ng
pressure and for up to 15 deg of deflection.

2. 8 BACKWATER VALVES

A. Plastic backwater valves: Horizontal type; with PVC body, PVC renovable

cover, and PVC sw ng check val ve.
2. 9 CLEANQUTS

A. Cast-lron C eanouts: ASME All2.36.2M round, gray-iron housing with
cl anpi ng devi ce and round, secured, scoriated, gray-iron cover. Include
gray-iron ferrule with inside calk or spigot connection and countersunk,
tapered-thread, brass closure plug.

1. Top-Loading dassification(s): Heavy Duty Pipe fitting and riser to
cl eanout shall be same material as nmmin pipe line.

B. Plastic C eanouts shall have PVC body with PVC threaded plug. Pipe
fitting and riser to cleanout shall be of sane material as main |ine
pi pe.

2. 10 DRAI NS

A. Cast-lron Area Drains: ASME Al112.6.3, gray-iron round body with anchor
flange and round, secured grate. Include bottomoutlet with inside calk
or spigot connection, of sizes indicated.

1. Top-Loading dassification(s): Mediumand Heavy Duty

B. Cast-lron Trench Drains: ASME A112.6.3, 6 inch (150 mm wi de top
surface, rectangul ar body w th anchor flange or other anchoring device,
and rectangul ar, secured grate. Include units of total length indicated
and quantity of bottomoutlets with inside calk or spigot connections,
of sizes indicated.

1. Top-Loading dassification(s): Mediumand Heavy Duty

C. Steel Trench Drains: ASTM A242, wel ded steel plate, to formrectangul ar
body wi th uniform bottom downward sl ope of 2 percent toward outlet,
anchor flange, and grate.

1. Plate Thicknesses: 1/4 inch (6.4 mm
2. Overall Wdths: 12-1/3 inches (313 mm)
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D. Gcate openings shall be 1/4 inch (6.4 M) circular 3/8 by 3 inch (9.5 by
76 mm) slots.
2. 11 MANHOLES AND CATCH BASI NS
A. Standard Precast Concrete Manhol es:

1.

Description: ASTM C478 (ASTM C478M), precast, reinforced concrete, of

depth indicated, with provision for seal ant joints.

2. Dianeter: 48 inches (1200 my) m ni mum unl ess ot herwi se i ndi cat ed.

Bal | ast: Increase thickness of precast concrete sections or add
concrete to base section as required to prevent flotation.

Base Section: 6 inch (150 my) mnimumthi ckness for floor slab and 4-
inch (102 mm mininumthickness for walls and base riser section, and
separate base slab or base section with integral floor.

Ri ser Sections: 4 inch (102 m mninmumthickness, and lengths to
provi de depth indi cat ed.

Top Section: Eccentric-cone type unless concentric-cone or flat-slab-
top type is indicated, and top of cone of size that matches grade

rings.

7. Joint Seal ant: ASTM C990 ( ASTM C990M, bitunmen or butyl rubber.
8. Resilient Pipe Connectors: ASTM C923 (ASTM C923M, cast or fitted

into manhole walls, for each pipe connecti on.

Steps: If total depth fromfloor of manhole to finished grade is
greater than 60 inches (1500 mm. Individual FRP steps, spaced at 12
to 16 inch (300 to 400 nmm intervals.

10. Adjusting Rings: Reinforced-concrete rings, 6 to 9 inch (150 to 225

mm) total thickness, to match dianeter of manhol e frame and cover,
and height as required to adjust manhol e frame and cover to indicated

el evation and sl ope.

B. Desi gned Precast Concrete Manhol es:

1.

Description: ASTM C913; designed for A-16 (AASHTO HS20-44), heavy-
traffic, structural |oading; of depth, shape, and di mensions

i ndicated, with provision for sealant joints.

Bal | ast: Increase thickness of one or nobre precast concrete sections

or add concrete to manhole as required to prevent flotation.

3. Joint Sealant: ASTM C990 (ASTM C990M), bitunen or butyl rubber.
4. Resilient Pipe Connectors: ASTM C923 (ASTM C923M), cast or fitted

into manhole walls, for each pipe connecti on.
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Steps: If total depth fromfloor of manhole to finished grade is
greater than 60 i nches (1500 m). Individual FRP steps, spaced at 12
to 16 inch (300 to 400 mm intervals.

Adj usting Rings: Reinforced-concrete rings, 6 to 9 inch (150 to 225
mm total thickness, to nmatch dianeter of manhol e frame and cover,
and height as required to adjust manhol e franme and cover to indicated

el evation and sl ope.

C. Fi bergl ass Manhol es:

1.
2.
3.

Description: ASTM D3753.

D aneter: 48 inches (1200 m) mi ni mum unl ess ot herw se i ndi cat ed.
Bal | ast: Increase thickness of concrete base as required to prevent
flotation.

4. Base Section: Concrete, 8 inch (203 nm) m ni mumthickness.
5. Resilient Pipe Connectors: ASTM C923 (ASTM C923M), cast or fitted

into manhole walls, for each pipe connection.

Steps: If total depth fromfloor of manhole to finished grade is
greater than 60 inches (1500 m). Individual FRP steps, spaced at 12
to 16 inch (300 to 400 M) intervals.

Adj usting Rings: Reinforced-concrete rings, 6 to 9 inch (150 to 225
m) total thickness, to match dianeter of manhol e frame and cover,
and height as required to adjust manhol e frame and cover to indicated

el evation and sl ope.

D. Manhol e Frames and Covers:

1.

2.

Description: Ferrous; 24 inch (610 nm) ID by 7 to 9 inch (175 to 225
mm riser with 4 inch (102 nm) mninumw dth flange and 26-inch (600
m) di ameter cover. Include indented top design with lettering cast
into cover, using wording equivalent to "STORM SEVER. "

Material : ASTM A536, Grade 60-40-18 ductile iron unless otherw se

i ndi cat ed.

2. 12 CONCRETE FOR MANHOLES AND CATCH BASI NS
A. Ceneral: Cast-in-place concrete according to ACI 318, ACI 350/ 350R, and

the follow ng:

1.
2.
3.
4.

Cement: ASTM C150, Type I1.

Fi ne Aggregate: ASTM C33, sand.

Coarse Aggregate: ASTM C33, crushed gravel.
Water: Potable.

B. Concrete Design M x: 4000 psi (27.6 MPa) mninmum conpressive strength

in 28 days.
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1. Reinforcing Fabric: ASTM A185, steel, welded wire fabric, plain.

2. Reinforcing Bars: ASTM A615, G ade 60 (420 MPa) deforned steel.

C. Manhol e Channel s and Benches: Channels shall be the nain |line pipe
materi al. Include benches in all manhol es and catch basins.

1. Channels: Main line pipe nmaterial or concrete invert. Height of
vertical sides to three-fourths of pipe dianmeter. Form curved
channels with snmooth, uniformradius and slope. Invert Slope: Sane
slope as the nain line pipe. Bench to be concrete, sloped to drain
into channel. Mnimumof 6 inch slope frommain line pipe to wall
si des.

2. 13 POLYMER- CONCRETE, CHANNEL DRAI NAGE SYSTEMS
A. Ceneral Requirenments for Pol yner-Concrete, Channel Drainage Systens:

Modul ar system of precast, polyner-concrete channel sections, grates,

and appurtenances; designed so grates fit into channel recesses w thout

rocking or rattling. Include quantity of units required to formtotal
| engt hs i ndicat ed.
B. Sl oped-1nvert, Polymer-Concrete Systens:

1. Channel Sections:

a. Interlocking-joint, precast, nodular units with end caps.

b. 4-inch (102 nm inside width and deep, rounded bottom wth built-
in invert slope of 0.6 percent and with outlets in quantities,
sizes, and | ocations indicated.

c. Extension sections necessary for required depth.

d. Frane: Include gray-iron or steel frame for grate.

2. Gates:

a. Manufacturer's designation "Heavy Duty,"” with slots or
perforations that fit recesses in channels.

b. Material: Gray iron.

3. Covers: Solid gray iron if indicated.

4. Locki ng Mechanism  Manufacturer's standard device for securing
grates to channel sections.

C. Narrow-Wdth, Level-Invert, Polyner-Concrete Systens:

1. Channel Sections:

a. Interlocking-joint, precast, nodular units with end caps.

b. 5 inch (127 nm) inside width and 9-3/4 inch (248 mr) deep, rounded
bottom with level invert and with NPS 4 (DN 100) outlets in
quantities, sizes, and |l ocations indicated.

2. Gates:
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a. Slots or perforations that fit recesses in channels.
b. Material: Gay iron.
3. Covers: Solid gray iron if indicated.
4. Locki ng Mechani sm Manufacturer's standard device for securing
grates to channel sections.
D. Wde-Wdth, Level-Invert, Polyner-Concrete Systens:
1. Channel Sections:

a. Interlocking-joint, precast, nodular units with end caps.

b. 8 inch (203 m) inside width and 13-3/4 inch (350 nm) deep,
rounded bottom with level invert and with outlets in quantities,
sizes, and | ocations indicated.

2. Gates:
a. Slots or other openings that fit recesses in channels.
b. Material: Gay iron.

3. Covers: Solid gray iron if indicated.

4. Locki ng Mechanism Manufacturer's standard device for securing
grates to channel sections.

E. Drai nage Specialties: Precast, polyner-concrete units.

1. Large Catch Basins:

a. 24 by 12 inch (610 by 305-nm pol yner-concrete body, with outlets
in quantities and sizes indicated.

b. Gay-iron slotted grate.

c. Frane: Include gray-iron or steel frame for grate.

2. Small Catch Basins:

a. 19 to 24 inch by approximately 6 inch (483 to 610 nm by
approxi mately 150 mm) pol yner-concrete body, with outlets in
quantities and sizes indicated.

b. Gay-iron slotted grate.

c. Frane: Include gray-iron or steel frame for grate.

3. Sedi ment Interceptors:

a. 27 inch (686 nm) square, polyner-concrete body, with outlets in
quantities and sizes indicated.

b. 24 inch (610 mMm) square, gray-iron frame and slotted grate.

F. Supports, Anchors, and Setting Devices: Manufacturer's standard unl ess
ot herwi se indicat ed.
G Channel - Section Joining and Fastening Materials: As recommended by

syst em nanuf acturer.
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2. 14 PLASTI C, CHANNEL DRAI NAGE SYSTEMS
A. General Requirenments for Plastic, Channel Drainage Systens:

1. Modul ar system of plastic channel sections, grates, and
appurt enances.

2. Designed so grates fit into frames without rocking or rattling.

3. Number of units required to formtotal |engths indicated.

B. Fi bergl ass Systens:

1. Channel Secti ons:

a. Interlocking-joint, fiberglass nodular units, with built-in invert
sl ope of approximately 1 percent and with end caps.

b. Rounded or inclined inside bottomsurface, with outlets in
gquantities, sizes, and | ocations indicated.

c. Wdth: 6 or 8 inches (150 or 203 M.

2. Factory- or field-attached franes that fit channel sections and
grates.

a. Material: Manufacturer's standard netal.

3. Gates with slots or perforations that fit franes.

a. Material: Stainless steel.

4. Covers: Solid gray iron if indicated.

5. Drai nage Specialties:

a. Large Catch Basins: 24 inch (610 mm square plastic body, with
outlets in quantities and sizes indicated. |nclude gray-iron
frame and slotted grate.

b. Smal | Catch Basins: 12 by 24 inch (305 by 610 nm) plastic body,
with outlets in quantities and sizes indicated. |I|nclude gray-iron
frame and slotted grate.

C. PE Systens:

1. Channel Sections: Interlocking-joint, PE nmodular units, 4 inches (102
mm) wide, with end caps. Include rounded bottom wth |evel invert
and with outlets in quantities, sizes, and | ocations indicated.

2. Grates: PE, |adder shaped; with stainless-steel screws.

3. Color: Gray unl ess otherw se indicated.

4. Drai nage Specialties: Include the followi ng PE conponents:

a. Drains: 4 inch (102 nm dianmeter, round, slotted top; with NPS 4
(DN 100) bottom outlet.

b. Drains: 8 inch (203 my diameter, round, slotted top; with NPS 6
(DN 150) bottom outl et.
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c. Drains: 4 inch (102 nm square, slotted top; with NPS 3 (DN 80)
bottom out | et.
d. Drains: 8 inch (203 nm square, slotted top; with NPS 6 (DN 150)
bottom out | et.
e. Catch Basins: 12 inch (305 mm) square plastic body, with outlets
in quantities and sizes indicated. Include PE slotted grate 11-
3/ 4 inches (298 mn square by 1-1/8 inches (28.6 nm thick.
D. Supports, Anchors, and Setting Devices: Manufacturer's standard unl ess
ot herw se indi cated.
E. Channel - Section Joining and Fastening Materials: As reconmended by
syst em nanuf acturer.
2. 15 PI PE QUTLETS
A. Head wal |l s: Cast in-place reinforced concrete, with apron and tapered
si des.
B. Ri prap basins: Broken, irregularly sized and shaped, graded stone
according to NSSGA's "Quarried Stone for Erosion and Sedi nent Control."

SPEC WRI TER NOTE: Retain one of three
subpar agr aphs bel ow or insert another
gr ade.

1. Average Size: NSSGA No. R 3, screen opening 2 inches (51 m).
2. Average Size: NSSGA No. R4, screen opening 3 inches (76 nmm.
3. Average Size: NSSGA No. R 5, screen opening 5 inches (127 m).

C. Filter Stone: NSSGA's "Quarried Stone for Erosion and Sedi ment Control, k"
No. FS-2, No. 4 screen opening, average-size graded stone.

D. Energy Dissipaters: To be as per NSSGA's "Quarried Stone for Erosion and
Sedi ment Control,"” No. A-1, 3-ton (2721-kg) average wei ght arnor stone,
unl ess ot herw se i ndi cat ed.

2.16 DRY WELLS

A. Concrete Well: ASTM C913, precast, reinforced, perforated concrete
rings. Include the follow ng:

1. Concrete Floor: 4000 psi (27.6 MPa) m nimum 28 day conpressive
strengt h.

2. Cover: Liftoff-type concrete cover with cast in lift rings

3. Wl | Thickness: 4 inches (102 mm mininmumwith 1 inch (25 m)j)
dianmeter or 1 by 3 inch (25 by 76 nm naxi mum sl otted perforations
arranged in rows parallel to axis of ring

4. Total free area of perforations: Approximately 15 percent of ring
interior surface

5. Ring construction: Designed to be self-aligning.
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6. Filtering material: ASTM D448, Size No. 24, 3/4 to 2-1/2 inch (19 to
63 mr) washed, crushed stone or gravel.
2. 17 STORMMTER DI SPCSAL SYSTEMS
A. Chanber Systens:
1. Storage and | eaching chanbers: Ml ded PE with perforated sides and
open bottom Include nunber of chanbers, distribution piping, end

pl ates, and other standard conponents as required for systemtotal

capacity.
2. Filtering material: ASTM D448, Size No. 24, 3/4 to 2-1/2 inch (19 to
63 mm) washed, crushed stone or gravel. Include Ceotextile woven or

spun filter fabric, in one or nore |layers, for mininumtotal unit
wei ght of 4 oz./sq. yd (135 g/sq. m.
B. Pipe Systens: Perforated mani fold, header, and | ateral piping conplying
wi th AASHTO M252 for NPS 10 (DN 250) and smaller, AASHTO M294 for NPS 12
to NPS 60 (DN 300 to DN 1500). Include fittings, couplings, seals, and
filter fabric.
2. 18 HEADWALLS
A. Headwal | s: Cast in-place concrete with a mninum conpressive strength of
3000 psi (20 MPa) at 28 days.
2. 19 FLARED END SECTI ONS
A. Fl ared End Sections: Sections shall be of standard design fabricated
from zinc-coated steel sheets conforming to requirenents of ASTM A929.
2. 20 PRECAST REI NFORCED CONCRETE BOX CULVERT
A. Precast Reinforced Concrete Box Cul vert: Designed for highway | oadi ngs
with 2 feet (600 nMm) of cover or nore subjected to dead | oad only,
conformng to ASTM C1433. For less than 2 feet (600 mMm of cover,
subj ected to hi ghway | oadi ng, conformto ASTM C1433.
2. 21 RESI LI ENT CONNECTORS AND DOWNSPQUT BOOTS FOR BUI LDI NG ROOF DRAI NS
A. Resilient connectors and downspout boots: Flexible, watertight
connectors used for connecting pipe to manholes and inlets, and shall
conformto ASTM C923.
2. 22 WARNI NG TAPE
A. Standard, 4-M 1 polyethylene 3 inch (76 nm wi de tape detectable type,
purple with black letters, and inprinted with “CAUTI ON BURI ED STORM
SEVER BELOW .
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PART 3 - EXECUTI ON

3.1 Pl PE BEDDI NG
A. The beddi ng surface of the pipe shall provide a firmfoundation of
uni form density throughout the entire | ength of pipe. Concrete pipe
requi renments are such that when no bedding class is specified, concrete
pi pe shall be bedded in a soil foundation accurately shaped and rounded
to conformwith the | owest one-fourth of the outside portion of circular
pi pe. When necessary, the bedding shall be tanped. Bell holes and
depressions for joints shall not be nore than the | ength, depth, and
width required for properly making the particular type of joint. Plastic
pi pe beddi ng requirenents shall neet the requirenments of ASTM D2321.
Beddi ng, haunching and initial backfill shall be either Class IB or
Class Il material. Corrugated netal pipe bedding requirenments shal
conformto ASTM A798.
3. 2 Pl PI NG | NSTALLATI ON
A. Drawi ng plans and details indicate general |ocation and arrangenent of
underground storm drai nage piping. Install piping as indicated, to
extent practical. Were specific installation is not indicated, follow
pi pi ng manufacturer's witten instructions.
B. Install piping with 36 inch (915 nm m ni mum cover as shown on the
Dr awi ngs.
C. Install piping beginning at |ow point, true to grades and al i gnnent
i ndi cated with unbroken continuity of invert. Place bell ends of piping
facing upstream Install gaskets, seals, sleeves, and couplings
according to nmanufacturer's witten instructions for use of |ubricants,
cenents, and other installation requirenents.
1. Do not lay pipe on unstable material, in wet trench or when trench
and weat her conditions are unsuitable for the work.
2. Support pipe on conpacted bedding nmaterial. Excavate bell holes only
| arge enough to properly make the joint.
3. I nspect pipes and fittings, for defects before installation
Def ective materials shall be plainly narked and renpoved fromthe
site. Cut pipe shall have snooth regular ends at right angles to axis
of pipe.
4. Clean interior of all pipe thoroughly before installation. Wen work
is not in progress, open ends of pipe shall be closed securely to

prevent entrance of stormwater, dirt or other substances.
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5. Lower pipe into trench carefully and bring to proper |ine, grade, and
joint. After jointing, interior of each pipe shall be thoroughly
wi ped or swabbed to renove any dirt, trash or excess jointing
mat eri al s.

6. Do not walk on pipe in trenches until covered by |ayers of shading to
a depth of 12 inches (300 mm over the crown of the pipe.

7. Warni ng tape shall be continuously placed 12 inches (300 mm above
storm sewer piping.

D. Install manholes for changes in direction unless fittings are indicated
Use fittings for branch connections unless direct tap into existing
sewer is indicated.

E. 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

F. When installing pipe under streets or other obstructions that cannot be
di sturbed, use pipe-jacking process of mcrotunneling.

G Install gravity-flow, nonpressure drainage piping according to the
fol | owi ng:

1. Install piping pitched down in direction of flow.

2. Install piping NPS 6 (DN 150) and larger with restrained joints at
tee fittings and at changes in direction. Use corrosion-resistant
rods, pipe or fittings; or cast in-place concrete supports or
anchors.

3. Install ductile iron piping and special fittings according to AWM

C600.

Install corrugated steel piping according to ASTM A798.

Install corrugated al um num pi pi ng according to ASTM B788

Install ABS sewer piping according to ASTM D2321 and ASTM F1668.

Install PE corrugated sewer piping according to ASTM D2321 with

No o A

gasketed joints.
8. Install PVC cellular-core piping, PVC sewer piping, and PVC profile
gravity sewer piping, according to ASTM D2321 and ASTM F1668.
9. Install reinforced concrete sewer piping according to ASTM C1479
10. Install force-main pressure piping according to the follow ng:
a. Install piping with restrained joints at tee fittings and at
hori zontal and vertical changes in direction. Use corrosion-
resistant rods, pipe or fittings; or cast in-place concrete

supports or anchors.
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b. Install ductile iron pressure piping and special fittings
according to AWM C600.

c. Install PVC pressure piping according to AWM M3, or ASTM D2774
and ASTM F1668.

d. Install corrosion-protection piping encasenent over the follow ng
underground metal piping according to AWM C105/ A21. 5.
1) Hub-and-spigot, cast iron soil pipe and fittings.
2) Hubl ess cast iron soil pipe and fittings.
3) Ductile iron pipe and fittings.
4) Expansion joints and deflection fittings.

3. 3 REGRADI NG

A. Rai se or |ower existing manhol es and structures franes and covers in
regraded areas to finish grade. Carefully renove, clean and sal vage cast
iron franes and covers. Adjust the elevation of the top of the manhol e
or structure as detailed on the drawi ngs. Reset cast iron frane and
cover, grouting below and around the frane. Install concrete collar
around reset frame and cover as specified for new construction.

B. During periods when work i s progressing on adjusting manhol es or
structures cover elevations, the Contractor shall install a tenporary
cover above the bench of the structure or manhol e. The tenporary cover
shal|l be installed above the high flow elevation within the structure,
and shall prevent debris fromentering the wastewater stream

3. 4 CONNECTI ONS TO EXI STI NG VA- O\NED MANHOLES
A. Make pipe connections and alterations to existing nmanhol es so that
finished work will conformas nearly as practicable to the applicable
requi renents specified for new manhol es, including concrete and masonry
wor k, cutting, and shapi ng.
B. G eanout Installation
1. Install cleanouts and riser extensions from sewer pipes to cleanouts
at grade. Use cast iron soil pipe fittings in sewer pipes at branches
for cleanouts and cast iron soil pipe for riser extensions to
cleanouts. Install piping so cleanouts open in direction of flowin
sewer pi pe.
a. Use Heavy-Duty, top-loading classification cleanouts in vehicle-
traffic service areas.

2. Set cleanout franmes and covers in earth in cast in-place concrete
bl ock, 18 by 18 by 12 inches (450 by 450 by 300 nm) deep. Set with
tops 1 inch (25 nm above surroundi ng earth grade.
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C. Set cl eanout franmes and covers in concrete pavenent and roads with tops

flush with pavenent surface.
3.5 DRAI N | NSTALLATI ON

A Install type of drains in |locations indicated.

1. Use Heavy-Duty, top-loading classification cleanouts in vehicle-
traffic service areas.

B. Enbed drains in 4 inch (102 mm mni num concrete around bottom and
si des.

C. Set drain frames and covers with tops flush with pavenent surface.

D. Assenble trench sections with flanged joints and enbed trench sections
in 4 inch (102 m) mi ni mum concrete around bottom and si des.

3. 6 MANHOLE | NSTALLATI ON

A. Install manhol es, conplete wi th appurtenances and accessories indicated.
Install precast concrete manhol e sections with seal ants according to
ASTM C891.

B. Set tops of franes and covers flush with finished surface of manhol es
that occur in pavenments. Set tops 3 inches (76 mm) above finished
surface el sewhere unl ess ot herw se indi cat ed.

C. Crcular Structures:

1. Precast concrete segnental blocks shall lay true and plunb. All
hori zontal and vertical joints shall be conpletely filled with
nmortar. Parge interior and exterior of structure with 1/2 inch (15
m) or cenment nortar applied with a trowel and finished to an even
gl azed surface.

2. Precast reinforced concrete rings shall be installed true and plunb.
The joints between rings and between rings and the base and top shall
be sealed with a preform flexible gasket nmaterial specifically
manuf actured for this type of application. Adjust the length of the
rings so that the eccentric conical top section will be at the
required elevation. Cutting the conical top section is not
accept abl e.

3. Precast reinforced concrete manhole risers and tops. Install as
specified for precast reinforced concrete rings.

D. Rectangul ar Structures:

1. Precast concrete structures shall be placed on a 8 inch (200 m)
rei nforced concrete pad, or be provided with a precast concrete base
section. Structures provided with a base section shall be set on an 8
inch (200 m) thick aggregate base course conpacted to a m ni num of
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95 percent of the maxi mum density as determ ned by ASTM D698. Set
precast section true and plunb. Seal all joints with preformflexible
gasket nmateri al

2. Do not build structures when air tenperature is 32 deg F (0 deg O,
or bel ow.

3. Invert channels shall be snmooth and sem circular in shape conform ng
to inside of adjacent sewer section. Make changes in direction of
flowwi th a snmoboth curve of as large a radius as size of structure
will permt. Make changes in size and grade of channels gradually and
evenly. Construct invert channels by one of the |isted nethods:

a. Forming directly in concrete base of structure.
b. Building up with brick and nortar.

4. Fl oor of structure outside the channels shall be snmooth and sl ope
toward channels not less than 1 to 12 or nore than 1 to 6. Bottom
sl ab and benches shall be concrete.

5. The wall that supports access rungs or |adder shall be 90 deg
vertical fromthe floor of structure to manhol e cover.

6. Install steps and | adders per the manufacturer’s reconmendati ons.
Steps and | adders shall not nove or flex when used. Al | oose steps
and | adders shall be replaced by the Contractor.

7. Install manhol e frames and covers on a nortar bed, and flush with the
finish pavenent. Franmes and covers shall not nobve when subject to
vehi cular traffic. Install a concrete collar around the frane to
protect the frame fromnoving until the adjacent pavenent is placed.
In unpaved areas, the rimelevation shall be 2 inches (50 nm) above
the adjacent finish grade. Install an 8 inch (203 mm thick, by 12
inch (300 nm concrete collar around the perineter of the frane.

Sl ope the top of the collar away fromthe frane.
3.7 CATCH BASI N | NSTALLATI ON
A. Construct catch basins to sizes and shapes i ndicated
B. Set franes and grates to el evations indicated
3. 8 STORMMTER DI SPOSAL SYSTEM | NSTALLATI ON
A. Chanber Systens: Excavate trenches of wi dth and depth, and i nstal
system and backfill according to chanber manufacturer's witten
i nstructions. Include storage and | eaching chanbers, filtering material,

and filter mat.
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3. 9 CONNECTI ONS
A. Connect nonpressure, gravity-flow drainage piping in building's storm
bui | ding drains specified in Division 22 Section FACH LI TY STORM DRAI NAGE

Pl PI NG

B. Encase entire connection fitting, plus 6 inch (150 nm) overlap, wth not
|l ess than 6 inches (150 mm of concrete with 28-day conpressive strength
of 3000 psi (20.7 MPa).

C. Make connections to existing piping and underground manhol es.

1. Use comercially manufactured wye fittings for piping branch
connections. Renobve section of existing pipe; install we fitting
into existing piping.

2. Make branch connections fromside into existing piping, NPS 4 to NPS
20 (DN 100 to DN 500). Renpve section of existing pipe, install we
fitting into existing piping.

3. Make branch connections fromside into existing piping, NPS 21 (DN
525) or larger, or to underground nanhol es and structures by cutting
into existing unit and creating an opening |arge 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
conformto shape of and be flush with inside wall unless otherw se
i ndi cated. On outside of pipe, manhole, or structure wall, use epoxy-
bondi ng conmpound as interface between new and exi sting concrete and
pi ping materi al s.

4. Protect existing piping, manholes, and structures to prevent concrete
or debris fromentering while making tap connections. Renove debris
or other extraneous material that nmay accunul ate.

D. Pi pe couplings, expansion joints, and deflection fittings with pressure
ratings at |east equal to piping rating may be used in applications

bel ow unl ess ot herwi se indi cated

1. Use nonpressure-type flexible couplings where required to join
gravity-flow, nonpressure sewer piping unless otherw se indicated.

a. Shielded flexible couplings for same or mnor difference OD pipes.

b. Unshi el ded, increaser/reducer-pattern, flexible couplings for
pi pes with different OD.

c. Ring-type flexible couplings for piping of different sizes where
annul ar space between smaller piping's OD and larger piping's ID
permts installation.

2. Use pressure-type pipe couplings for force-main joints.
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3. 10 CLCOSI NG ABANDONED STORM DRAI NAGE SYSTEMS
A. Abandoned Pi pi ng: O ose open ends of abandoned under ground pi pi ng
indicated to remain in place. Include closures strong enough to

wi t hstand hydrostatic and earth pressures that may result after ends of

abandoned pi pi ng have been closed. Use either procedure bel ow

1. dose open ends of piping with at |east 8 inch (203 mMm) thick, brick
masonry bul kheads.

2. d ose open ends of piping with threaded netal caps, plastic plugs, or
ot her acceptabl e methods suitable for size and type of material being
closed. Do not use wood pl ugs.

B. Abandoned Manhol es and Structures: Excavate around manhol es and
structures as required and use one procedure bel ow

1. Renove manhol e or structure and cl ose open ends of remaining piping.

2. Renove top of manhole or structure down to at |east 36 inches (915
mm) below final grade. Fill to within 12 inches (300 nm of top with
stone, rubble, gravel, or conpacted dirt. Fill to top with concrete.

C. Backfill to grade according to Division 31 Section EARTH MOVI NG
3. 11 | DENTI FI CATI ON
A Install green warning tape directly over piping and at outsi de edge of
under ground structures.
3. 12 FI ELD QUALI TY CONTROL
A. I nspect interior of piping to determ ne whether |ine displacenent or

ot her damage has occurred. Prior to final acceptance, provide a video

record of all piping fromthe building to the municipal connection to

show the lines are free fromobstructions, properly sloped and joi ned.

1. Submit separate reports for each system i nspection.

2. Defects requiring correction include the follow ng:

a. Alignment: Less than full dianeter of inside of pipe is visible
bet ween structures.

b. Deflection: Flexible piping with deflection that prevents passage
of ball or cylinder of size not |ess than 92.5 percent of piping
di aneter.

c. Damage: Crushed, broken, cracked, or otherw se danaged pi pi ng.

d. Infiltration: Water | eakage into piping.

e. Exfiltration: Water | eakage from or around piping.

3. Repl ace defective piping using new materials, and repeat inspections
until defects are within allowances specified.

4. Reinspect and repeat procedure until results are satisfactory.
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3. 13 TESTI NG OF STORM SEWERS:
A. Submit separate report for each test.
B. Test new pi ping systenms, and parts of existing systens that have been
altered, extended, or repaired, for |eaks and defects.

1. Do not enclose, cover, or put into service before inspection and
approval .

2. Test conpl eted piping systenms according to requirenents of
aut horities having jurisdiction.

3. Schedul e tests and inspections by authorities having jurisdiction
with at |east 24 hours advance noti ce.

4, Subnit separate report for each test.

5. Air test gravity sewers. Concrete Pipes conformto ASTM C924, Plastic
Pi pes conformto ASTM F1417, all other pipe nmaterial conformto ASTM
C828 or (€924, after consulting with pipe manufacturer. Testing of
i ndi vidual joints shall conformto ASTM C1103.

6. Test force-main stormdrai nage piping. Performhydrostatic test after
thrust bl ocks, supports, and anchors have hardened. Test at pressure
not less than 1-1/2 tinmes the nmaxi num system operating pressure, but
not |less than 150 psi (1035 kPa).

a. Ductile iron Piping: Test according to AWM C600, "Hydraulic
Testing" Section.
b. PVC Pi pi ng: Test according to AWM M3, "Testing and Mi ntenance"
Chapt er.
C. Leaks and loss in test pressure constitute defects that nust be
repai red. Replace | eaking piping using new naterials, and repeat testing
until | eakage is within all owances specifi ed.
3. 14 CLEANI NG
A. Cean interior of piping of dirt and superfluous naterials. Flush with

pot abl e wat er.

--- END ---
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