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SECTI ON 01005
GENERAL AND SPECI AL PROVI SI ONS
PART 1 SCOPE OF WORK

The work consists of furnishing all |abor, equipnent, transportation, and
materials necessary to performall work in strict accordance with these
speci fications, schedul es, applicable PWC Draw ngs, and other contract
docunents. The scope of work of this contract includes, but is not linmted
to, the follow ng specific itens of work

1.1 Civil Wrk. Gading, site preparation as required and indicated on
drawi ngs for new parking lots, driveways, fences, site utilities, |andscaping
and si dewal ks.

1.2 Architectural Work. Provide and install new all walls, doors, ceilings,
structures, floorings, finishes, etc. noted on draw ngs.

1.3 Mechanical Wrk. Provide and install new exhaust fan system

1.4 Electrical Wrk. Provide and install new power, lighting and al
requi red equi pmrent noted on draw ngs.

2. PRQIECT REQUI REMENTS

2.1 Certificates of Conpliance and Material Submittals. The Contractor
shal |l subnmit for approval all certificates of conpliance and materi al
submittals required in these technical provisions. Required submttals shal
be subnmitted for approval not later than 30 days prior to the approval date
needed to achi eve conpliance with the approved project schedule. Approval
nmust be received fromthe Contracting Officer or his representative before

i ncorporating the materials into the work. The Contractor shall provide a
Submittal Register listing all required submittals in the contract to the
COR at the tinme of the first submittal. Submittal forns (form59-2-R) and a
sanpl e Subnmittal Register (Form 4288) will be provided at the Prework

Conf erence.

2.2 Safety and Environnmental Plans. The Contractor shall subnit a proposed
safety plan in accordance with the current Corps of Engi neers Safety Manual
EM 385-1-1, and shall submit anenvironnmental protection plan in accordance
wi th specifications section 1355, Environmental Protection During
construction, if included in these technical provisions. A sanple safety
plan formw ||l be provided at the Prework Conference.

2.3 Quality Control. The Contractor shall provide the job superintendent's
nane and tel ephone nunber to the Construction Managenent Division of the
PWBC; buildi ng 3-1933, Butner Road; (910) 396-2308, prior to comrencenent of
work. The Contractor shall furnish a daily Contractor Quality Control

(CQQO)/ Superintendent's work report to the Contracting Oficer's
Representative (COR). A sanple CQC report formw Il be provided at the
Prewor k Conf erence

2.4 Excavation Permit. The Contractor shall have a conpl eted and approved
PWBC Excavation Pernmit in his possession prior to any excavation, to include
sign or fence-post holes. The Contractor shall schedul e an appointnent to
locate utility lines at |east 10 working days prior to any excavation wth
the PWBC Facilities Mintenance Division, building 3-1634, Butner Road.

SECTI ON 01005 Page 2



SITE WORK AND STORAGE BUI LDI NG RANGE 19B, SOTF DACA21- 03- R- 0046
FORT BRAGG NC (SF 00006-0)

Uilities are usually located within 5-10 workdays fromthe date of request
but, due to weather conditions, construction workloads, etc., |onger periods
of time for these utility |ocates may be experienced. This will be
acconpl i shed by submitting a Facilities Mintenance Division Service O der
Service Orders are obtained by calling (910) 396-0321, or making the request
on-line at http://ww/ bragg/arny/m|/pwbc/. Service Order status can al so be
checked on-line at the sane web address. A copy of the PWBC Excavati on
Permit formwill be provided at the Prework Conference. The Contractor shal
be responsible for coordination with the Information Technol ogy Busi ness
Center (1TBC), Qutside Plant Branch; building 1-1434, Scott Street; (910)
396- 8200, for l|ocating government-owned comunication |ines prior to any
excavation. The Contractor shall also be responsible for coordination with
any known or suspected non-governnental utilities such as Sprint

t el econmuni cations or cable tel evision

2.5 Disposal and Borrow Permts.

2.5.1 Disposal Permits. A permt is required to use the installation |and
clearing and inert debris and demolition landfills. Landfill permts shal

be processed with the Environnmental Conpliance Branch of the PWBC

Envi ronnental & Natural Resources Division; building 3-1333, Butner Road;
(910) 432-6336/-6352. Pernits are issued for 60 days duration and for the
specific contract only. Only materials produced on the project for which the
permts are issued nmay be di sposed of in the land clearing and inert debris
and denolition landfills. The Contractor shall sort the debris for |ike mat
erials, such as construction and debris materials, inert debris, etc. Al
nmetal products should be brought to the landfill separately and placed in the
appl i cabl e container. The Contractor shall keep a copy of the conpleted
permit with the vehicle throughout the contract di sposal operation. Copies
of the disposal permt forns will be provided at the Prework Conference. The
land clearing and inert debris and denolition debris disposal site |ocations
are shown on the drawings. Landfills and transfer site are open for custoner
service from 0730 to 1500 Monday through Friday except Federal holidays.

VWhen directed by the Contracting Officer the landfills nmay be avail able on an
as-required basis for 2 to 6 hours approximately 12 weekends per year
(Saturday, Sunday & Holiday).

2.5.2 Borrow Permits. A pernmt is required to use the Fort Bragg borrow
material pits. Borrow pit permts shall be processed with the PWBC
Facilities Mintenance Division, Roads and Equi prrent Branch; Buil di ng O 3454,
Lanont Road, 396-6873. Pernits are issued for the life of the specific
contract only. Borrow materials nay only be used on the project for which
the permits are issued. The Contractor shall keep a copy of the conpl eted
permt with the vehicle throughout the contract borrow operation. Copies of
the borrow pernmit forms will be provided at the Prework Conference. The
borrow pit location is shown on the draw ngs.

2.6 Haul Routes. The Contractor is required to use the haul routes shown on
the contract drawi ngs for transportation of borrow naterials, construction
debris, or denolition materials unless otherwise pernmitted in witing by the
COR. When haul routes are not designated in the contract, the Contractor
must obtain approval fromthe COR for the routes he intends to use. The axle
| oad of earth-hauling equi pment operating on paved streets shall not exceed
12, 000 pounds.

2.7 UWility Qutages and Road Cosures. Utility, road, and railroad cl osures
require mni mum 10 wor ki ng days advance witten notice and will be subject to
COR approval. A sample utility outage/road closure request formw || be
provided at the Prework Conference. Utility outages will be held on norma

SECTI ON 01005 Page 3



SITE WORK AND STORAGE BUI LDI NG RANGE 19B, SOTF DACA21- 03- R- 0046
FORT BRAGG NC (SF 00006-0)

wor k days, after hours or on weekend/ holidays as coordinated with the
Contracting O ficer, Ft. Bragg PWBC and the utility provider. The decision on

when to have an outage (normal work hours, weekend, etc) will be based on the
l ength of the outage and the normal business hours/hours of nmaxi mum usage for
the facilities affected by the outage. Qutages will be limted to a duration

of 4 hours unl ess extenuating circunstances dictate otherwise. In the case of
road cl osures, a sketch shall be provided showi ng the closure |ocation and
all necessary signs and barricades. Necessary signage, barricades,

fl agpersons, lights (including temporary traffic control lights), and
mar ki ngs for the safe novenent of the public during construction shall be in
accordance with the Manual on Uniform Traffic Control Devices, and shall be
provi ded at no additional expense to the Governnent.

2.8 Availability and Use of Wility Services.

2.8.1 Paynent for Uility Services. The Government will make all reasonably
required utilities available to the Contractor from existing outlets and
supplies, as specified in the contract. Unless otherw se provided in the
contract, the anount of each utility service consuned shall be charged to and
paid for by the Contractor at the prevailing rates. The rates |isted bel ow
are current as of January 1, 2003 and are subject to change. The Contractor
shall carefully conserve all utilities furnished.

2.8.2 Meters and Tenporary Connections. The Contractor, at its expense and
in a nanner satisfactory to the Contracting Oficer, shall provide and

mai ntai n necessary tenporary connections, distribution Iines, and neters
required to measure the amount of each utility used for the purpose of
determ ni ng charges. The Contractor shall notify the Contracting Oficer's
Representative, in witing, no |l ess than 10 worki ng days before the tenporary
connection is made. The Contracting Oficers Representative will then provide
the contractor with the name and phone nunber of the utility provider. The

contractor will be responsible for contacting the utility provider and nmaking
arrangenents for connections and billing. For tenporary electrica
connections the CGovernnent or applicable utility provider will provide the

neter (neter base provided by contractor) and make the final hot connection
after inspection and approval of the Contractor's tenporary wring
installation. The Contractor shall not nake the final electrical connection
For tenporary water and sewer connections the contractor will provide the
nmeter and after inspection/approval by the Contracting Oficer's
Representati ve nake the final connection at the contractor's expense.

2.8.3 Use of Permanent Building Uility Connections. Utilities consuned by
the contractor from pernmanent building utility connections shall also be
netered and paid for by the contractor. Wen the pernanent systemis
activated the initial neter reading shall be recorded and reported as
specified bel ow. On building renovation projects the initial neter reading
shal | be recorded when the contractor is given possession of the building to
performthe work. The contractor shall pay for utilities consuned through the
per manent buil ding connection until the work has been conpleted or the
government has occupied the facility, which ever occurs first.

2.8.4 Initial Meter Readings. Upon installation of the neter, the initial
readi ng shall be recorded (in the presence of the Contracting Oficer's
Representative) and forwarded to the point of contact for utility service
with a copy to the Contracting Officer's Representative.

2.8.5 Final Meter Reading. Before conpletion of the work and fina

acceptance of the work by the Governnent, the Contractor shall notify the
Contracting Officer and the applicable utility provider, in witing, 10

SECTI ON 01005 Page 4



SITE WORK AND STORAGE BUI LDI NG RANGE 19B, SOTF DACA21- 03- R- 0046
FORT BRAGG NC (SF 00006-0)

wor ki ng days before termination is desired. The Government or applicable
utility provider will take a final meter reading. Electric service will be
di sconnected by the provider. Water and sewer connections wll be

di sconnected by the contractor, at his expenses and by a met hod approved by
the Contracting Officer's Representative. The Contractor shall then renmpve
all the temporary distribution |lines, neters, neter bases, and associated
paraphernalia. The Contractor shall pay all outstanding utility bills before
final acceptance of the work by the Government.

2.8.6 Requirement for backflow prevention on tenporary/permanent potable

wat er connections. The contractor shall install a backfl ow prevention device
on all connections to the potable water system The backfl ow prevention
device shall be a reduced pressure or double check type, neeting al

the State code requirenents for backflow preventers on potable water. |If the
contractor request the use of a fire hydrant and receives approval fromthe
Contracting OFficer's Representative a backfl ow prevention device and neter
shall be installed prior to each use.

2.8.7 Wilities Charge Rates

water ------------ $1. 9585 per 1,000 gallons

Electricity ------ $0. 0752 per KW hour

Sewer ------------ $10. 00/ mont h for each connected trailer up to single wde
size. The rate for larger trailers will be determined by the utility

provi der, however, this rate will not exceed $20.00/nonth per trailer

2.9 As-Built Record Drawi ngs. The Contractor shall be responsible for

mai nt ai ni ng one set of naster prints at the job-site on which he shall keep a
careful and neat record of all deviations fromthe original contract draw ngs
as the work progresses. The Contractor shall note all changes and
corrections on these record drawi ngs pronptly as the changes occur, but in no
case |l ess often than a weekly basis. In addition to incorporated

nodi fications, these record drawi ngs shall also include the actual |ocation
of all subsurface utility lines installed or encountered, and the type of

mat eri al s used. Contractor will receive a copy of the contract docunents in
an electronic format (CD or 3.5 inch diskette) at the tinme of award, the
Contractor shall be responsible for transferring any as-built changes and
pl an sheet annotations described above onto the electronic format docunents.
The mar ked-up/ annotated prints, or the annotated electronic draw ngs if
applicable, shall be certified as to their correctness by an authorized
representative of the Contractor and turned-over to the COR not later than 10
days after acceptance of the work by the Government.

3. SPECI AL PROVI SI ONS

3.1 OQccupancy. The facility will be unoccupied during acconplishment of the
work. The Contractor shall provide not |ess than 10 days prior notice to the
COR to all ow evacuation of the affected area(s). Interference with and

i nconveni ence to the occupants or routine use of the facility shall be held
to an absolute mininum The Contractor is responsible for providing such
covering, shields, and barricades as are required to protect the facility
occupants, furniture, equipnent, supplies, etc., fromdust, debris, weather
i ntrusion, or other cause of danage resulting from construction

3.2 Contractor Vehiclel/Equi prent Access to Fort Bragg. Fort Bragg is not a
closed installation, but vehicular access is controlled. Contractors are

required to register each vehicle that will be traveling installation roads
or streets under its own power. Each such vehicle shall have a registration
decal. Registration may be acconplished at the Main Vehicle Registration

Center, building 8-1078 on Randol ph Street near Bragg Boul evard, 0800-1700
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hours Monday t hrough Friday. Unregistered vehicles should expect be stopped
and del ayed at all access control points. Contractors and all commercially
regi stered vehicles shall use the Knox Street access control point off Bragg
Boul evard for all access to Fort Bragg.

3.3 Special Wrk Constraints.

3.3.1 Special Access Requirenents. See section 01006 for special access
requi renents for the SOTF Conpound.

-- End of Section --
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SECTION 1
GENERAL

1. This Security Procedures Guide is issued for the design and
construction of Project SF 00006-0, SITE WORK & STORAGE BLDG. ,
RANGE 19B, SOTF. Project docunents will be classified a m ni mum of
FOUO.

2. Ref er ence:

a. AR 380-5, DA Information Security Program Regul ati on dat ed
25 February 1988.

b. DOD 5220.22-M Industrial Security Manual, dated January
1991.

3. Pur pose: The purpose of this Security Procedures GQuide is to
provi de gui dance and established procedures for the uniform

handl ing and control of all information on SOTF projects that are
ori ginated, dispatched, and/or received by any SOTF project

el ement .

4. Applicability: This guide is applicable to all personnel
granted access to information and material related to SOTF. Access
to project data and information is on a strict "NEED TO KNOW
basis. In all cases, the nost stringent requirenments of Reference
2a and b, and this manual apply. SOTF project elenents will be
subj ect to unannounced and random i nspections by SOTF Security
Personnel to insure conpliance with this manual

5. The SOTF Security/ OPSEC Manager is M. TimHolt/M ke Boyl e,
t el ephone (910) 396-0914. The SOIF Project Manager is M. Roger
Wat | ey, tel ephone (910) 396-0976.

6. Background: SOIF is a Departnent of the Arny secure training
facility. Design and construction draw ngs, specifications, and
desi gn anal ysis of this SOIF project cannot be provided to any

ot her country, except as approved by the Security Mnager.

SITE WORK & STORAGE BLDG. , RANGE 19B, SOTF
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SECTI ON 2
SPECI AL SECURI TY PROCEDURES
1. Responsibilities:

a. Commander s and/ or heads of organi zations in which SOTF
material is originated, dispatched, received and/or stored, wll
insure that this security Procedures Guide is on hand and that al
SOTF project personnel are thoroughly famliar with its contents.

b. Each individual entrusted with SOTF docunents regardl ess
of classification or protective marking (FOUO, is responsible for
t he proper control, accountability, and safeguardi ng of sane.

2. Access:

a. Access to FOUO information on SOTF projects will be
limted to US Citizens who have a valid "need to know'. 1In the
event that access to classified information is required, an
addi tional security procedures guide will be furnished.

b. To gain access to the SOIF site and/ or project
information, a witten or tel ephonic request nust be nade to the
SOTF Project Manager at |east one week in advance (Enclosure 1). A
separate request nust be nade for each site visit.

c. Once access has been granted, no SOTF information or site
access wll be given to the individual until he or she has signed a
Security Briefing Form (Enclosure 2). The original formw /| be
sent to the SOTF Security Manager

(1) Use of Escorts: Personnel entering the Security
Qperations Training Facility will be escorted by a facility nmenber
or by a security guard. Use of escorts within the facility is done
routinely for contracted personnel regardless of their security
cl earance | evel .

(2) Work Hours: Normal work hours for contract personnel
to conduct business wthin SOTF are 0730 - 1600, Monday thru
Friday. Contractor personnel will report to the SOTF Visitor Center
each day at 0730 to exchange a valid picture identification for a
SOTF visitor badge. All contractor vehicles will be searched each
day starting at 0730. Once the badge exchange and vehicl e search
is conplete, the contractor will convoy with the escort to the job
sit. The Contractor nust exit the SOTF conpound by 1600 each day.
Exceptions will be approved by the Project Manager and nust be
coordi nated two days in advance.

SITE WORK & STORAGE BLDG. , RANGE 19B, SOTF
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3. | nformati on Control s:

a. Wirk Areas: A separate work area wll be established
where | arge vol unmes of project information are processed,
di scussed, or stored. This is required to preclude conprom se of
project information by unauthorized personnel.

b. Communi cations: Nonsecure telephone circuits will not be
used to discuss any sensitive SOIF information or data. Nonsecure
facsim |l e equi pnment may be used only for the transm ssion of
uncl assi fied SOTF i nformation

4. Rel ease of Information: Public release of any SOIF infornmation
regardl ess of classification is NOT authorized. Any attenpts by
unaut hori zed personnel to obtain SOTF information or data will be
reported i medi ately to the SOTF Security Manager by the nost
expedi ti ous neans avail abl e.

5. Storage: Unclassified SOTF project information nust be stored
in a |locked, segregated container |located in the SOTF work area.

At no time will SOTF information be |eft unsecured within the work
area when it is not being worked on. FQOUO cover sheets should be
used whenever appropriate

6. Transm ssi on:

a. "FOR OFFI CI AL USE ONLY" material may be sent by Certified
mail or U S. Express mail.

b. Al l envel opes or packages containing SOTF "FOUO' materi a
w Il be addressed to the official governnment activity or
organi zation with attention to a specific individual by nane.
Return address will note specific individual in attention line. The
envel ope will be clearly marked with the caveat "DELIVER TO AND TO
BE OPENED BY ADDRESSEE ONLY”. This caveat will be displayed in
letters at least 1/4 inch in height. The protective marking "FOR
OFFI CI AL USE ONLY” shall NOT be stanmped on the envel ope. The
envel ope shall be carefully sealed with tape.

SI TE WORK & STORAGE BLDG., RANGE 19B, SOTF
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REQUEST FOR ACCESS

SOTF PRQJECT:
DATE:
ORGANI ZATI ON
NAME & TI TLE OF NOM NEE
SSN TELEPHONE
ACCESS | S REQUI RED FOR PRQJECT | NFORMATI ON AND/ OR SOTF SITE

REQUESTED ACCESS LEVEL
JUSTI FI CATI ONV  COMVENTS

DATE/ TIME OF SITE VISIT
REQUESTOR

To be conpleted by requestors Security O ficer:

SECURI TY CLEARANCE OF NOM NEE
CLEARANCE CGRANTED BY ON

SECURI TY OFFI CER

SI GNATURE
DATE

To be conpleted by SOTF Access Approving Official:

ACCESS To SOTF PRQJECT | NFORVMATI ON AND/ OR SOTF SI TE

| S APPROVED DI SAPPROVED
APPROVED ACCESS LEVEL:
COMVENTS

APPROVI NG OFFI CI AL

SI GNATURE

DATE

SITE WORK & STORAGE BLDG. , RANGE 19B, SOTF
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DEPARTMENT OF THE ARWY
US ARMY SECURI TY OPERATI ONS TRAI NI NG FACI LI TY
Post O fice Box 70660
Fort Bragg. North Carolina 28307-5000

SECURI TY BRI EFI NG

I, , understand that,
by virtue of ny assignnent, enploynent, or association on this
sensitive Departnment of the Arny Facility/Project, of the Security
Operations Training Facility (SOTF), | may be granted access, if
properly authorized/ security cleared, to information, material, and
pl ans whi ch concern the security of the United States of Anerica and
which are either sensitive or classified by order of the President or
as authorized by statute.

1. | understand that | nmay never divul ge, publish, or reveal
by witing, word, conduct, or otherw se, to any unauthorized person,
any classified or sensitive information relating to the SOTF
Facility/ Project, its personnel, fiscal data or security neasures
wi t hout prior consent of the Director, SOTF or his designated
representative.

2. | understand that the burden is upon nme to ascertain
whet her or not information is classified, and, if so, who is
aut horized to receive it. | will, therefore, obtain the decision of

the authorizing officials of the SOIF Security Ofice on these
matters before disclosing such information.

3. | nmust submt for review to an appropriate DOD offici al
prior to discussing with or showing to any publisher, literary agent,
architectural firm or other unauthorized persons, al | manuscri pts,
articles, speeches, resunes, all architectural design draw ngs and
papers, witten or drawn by nme or in conjunction with others, which
contain or are derived frominformation or material obtained by
virtue of my assignnment, enploynent or association with the SOIF
Facility/Project. | understand that the purpose of such reviewis to
ensure that no sensitive or classified information or materi al
obt ai ned by virtue of ny assignnent, enploynent or association with
this facility/project contained therein. | further understand that
such review shall not constitute nor shall be represented as a
verification or factual accuracy or an endorsenent of the opinions
contained in any such manuscripts, articles, speeches, resunes, or
papers.

4. | understand that all classified or sensitive information
acquired by nme in connection with ny assignnment, enploynent or
association with this facility/project remains t he property of the
Governnent of the United States of Anerica, and | nust surrender,
upon demand by appropriate DOD official, or upon separation fromthis
SOTF Facility/project, any material in ny possession relating to such
i nformati on.

5. | nmust report without delay to ny superior the details or
ci rcunst ances of any case which cones within ny know edge wherein an

SITE WORK & STORAGE BLDG. , RANGE 19B, SOTF
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unaut hori zed person has obtained or is attenpting to obtain
classified, or sensitive information or material, or wherein such
information or material, may be or is being displayed or renoved in
an unaut hori zed manner.

6. | understand that ny conpliance with all the obligations
required to protect classified informati on nay be a consideration of
my continuing assignment, enploynment or association with this
facility/project. | understand that any failure to so conply may
subject nme to admnistrative action including term nation of ny
assignment, enploynment or association with this facility/ project.

7. | have read and understand the provisions of the Espionage Act,
Sections, 793, 794, and 798, of Title 18, United States Code, and |
am aware of the penalties provided for any violation thereof. |
understand that the provisions of the Espionage Act apply during ny
assi gnnent, enpl oynent or association with the SOTF Facility/Project.

8. I have read and understand the contents of this briefing.
have read and understand Section 1001 of Title 18, United States
Code, regarding the making of false, fictitious, or fraudul ent
statenents or representations, and | am aware of the penal ties
provi ded for any violation thereof.

PERSON CONDUCTI NG BRI EFI NG PERSON BEI NG BRI EFED
(DATE) (DATE)
~ (PRINTED OR TYPED NAME) ~ (PRINTED OR TYPED NAME)
(SSAN) ( SSAN)
(ORGANI ZATT OV FT RM) (ORGANI ZATT OV FT RM)
(ST GNATURE)

NOTI CE: THE PRI VACY ACT, 5 U S.C. 552a, requires that federa
agencies informindividuals, at the tine information is solicited
fromthem whether the disclosure is mandatory or voluntary, by what
authority such information is solicited, and what uses wi || be nmade
of the information. You are hereby advised that the authority for
soliciting your Social Security Account Number (SSAN) is Executive
Order 9397. Your SSAN will be used to identify you precisely when it
IS necessary to certify that you have access to the information

i ndi cat ed above. Wile your disclosure of SSAN is not nandatory,
your failure to do so may del ay the processing of such certification

SITE WORK & STORAGE BLDG. , RANGE 19B, SOTF
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SECTI ON 01330

SUBM TTAL PROCEDURES
09/ 00

PART 1 GENERAL

1.

1.

1 SUBM TTAL | DENTI FI CATI ON

Submittals required are identified by SD nunbers and titles as foll ows:
SD-01 Preconstruction Submittals
SD- 02 Shop Drawi ngs
SD- 03 Product Data
SD- 04 Sanpl es
SD- 05 Design Data
SD-06 Test Reports
SD-07 Certificates
SD- 08 Manufacturer's Instructions
SD- 09 Manufacturer's Field Reports
SD-10 Operation and Mai ntenance Data
SD-11 C oseout Submittals

2 SUBM TTAL CLASSI FI CATI ON

Submittals are classified as foll ows:

2.1 CGover nment Approved

CGovernment approval is required for extensions of design, critical

mat eri al s, deviations, equipnent whose conpatibility with the entire system
nust be checked, and other items as designated by the Contracting O ficer.
Wthin the ternms of the Contract O ause entitled "Specifications and

Drawi ngs for Construction," they are considered to be "shop draw ngs."

. 2.2 I nformation Only

Al submittals not requiring Governnment approval will be for information
only. They are not considered to be "shop drawi ngs" within the terns of
the Contract C ause referred to above.

.3 APPROVED SUBM TTALS

The Contracting O ficer's approval of subnmittals shall not be construed as

a conplete check, but will indicate only that the general nethod of
construction, materials, detailing and other information are satisfactory.
Approval will not relieve the Contractor of the responsibility for any

error which may exist, as the Contractor under the Contractor Quality
Control (CQC) requirements of this contract is responsible for dinmensions,

SECTI ON 01330 Page 2



SITE WORK AND STORAGE BUI LDI NG RANGE 19B, SOTF DACA21- 03- R- 0046
FORT BRAGG NC (SF 00006-0)

t he desi gn of adequate connections and details, and the satisfactory
construction of all work. After submttals have been approved by the
Contracting Officer, no resubmttal for the purpose of substituting
materials or equi pnent will be considered unl ess acconpani ed by an
expl anation of why a substitution is necessary.

.4 DI SAPPROVED SUBM TTALS

The Contractor shall make all corrections required by the Contracting
Oficer and pronptly furnish a corrected subnmittal in the formand nunber
of copies specified for the initial submittal. |If the Contractor considers
any correction indicated on the submittals to constitute a change to the
contract, a notice in accordance with the Contract C ause "Changes" shal

be given pronptly to the Contracting Oficer

.5 W THHOLDI NG OF PAYMENT

Payment for materials incorporated in the work will not be made if required
approval s have not been obt ai ned.

PART 2 PRODUCTS (Not used)

PART 3 EXECUTI ON

3.

1 GENERAL

The Contractor shall make submittals as required by the specifications.
The Contracting O ficer may request submittals in addition to those
speci fi ed when deenmed necessary to adequately describe the work covered in
the respective sections. Units of weights and neasures used on al
submittals shall be the same as those used in the contract draw ngs. Each
subm ttal shall be conplete and in sufficient detail to allow ready

determ nati on of conpliance with contract requirenents. Prior to
submttal, all itenms shall be checked and approved by the Contractor's
Quality Control (CQC) System Manager and each item shall be stanped
signed, and dated by the CQC System Manager indicating action taken
Proposed devi ations fromthe contract requirenents shall be clearly
identified. Submittals shall include itens such as: Contractor's,

manuf acturer's, or fabricator's draw ngs; descriptive literature including
(but not limted to) catal og cuts, diagrans, operating charts or curves;
test reports; test cylinders; sanples; O&M nmanuals (including parts list);
certifications; warranties; and other such required subnmittals. Subnmittals
requi ri ng Government approval shall be schedul ed and nade prior to the
acquisition of the material or equi pment covered thereby. Sanples
remai ni ng upon conpl etion of the work shall be picked up and di sposed of in
accordance with manufacturer's Material Safety Data Sheets (MSDS) and in
conpliance with existing | aws and regul ati ons.

.2 SUBM TTAL REG STER

At the end of this section is a submttal register showi ng itenms of

equi prent and materials for which submittals are required by the
specifications; this list may not be all inclusive and additiona
submittals may be required. Contractor will also be given the subnmttal
register files, containing the conputerized ENG Form and instructions on
the use of the files. These submittal register files will be furnished on
a separate diskette. Colums "c" through "f" have been conpl eted by the
Covernment; the Contractor shall conplete colums "
"r

a", "b" and "g" through
and subnit the forms (hard copy plus associated electronic file) to the

SECTI ON 01330 Page 3
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Contracting O ficer for approval within 30 cal endar days after Notice to
Proceed. The Contractor shall keep this diskette up-to-date and shal

submit it to the Government together with the nonthly paynment request. The
approved subnmittal register will become the scheduling docunent and will be
used to control submittals throughout the Iife of the contract. The

submi ttal register and the progress schedul es shall be coordi nated.

3.3 SCHEDULI NG

Submittal s covering conponent itens formng a systemor itens that are
interrelated shall be scheduled to be coordinated and submtted
concurrently. Certifications to be subnmitted with the pertinent draw ngs
shal |l be so schedul ed. Adequate tine (a mninumof 21 cal endar days
exclusive of mailing tine) shall be all owed and shown on the register for
revi ew and approval. No delay damages or tine extensions will be all owed
for tine lost in late subnmittals.

3.4 TRANSM TTAL FORM ( ENG FORM 4025)

The sanple transmittal form (ENG Form 4025) attached to this section shal
be used for submtting both Governnent approved and information only
submittals in accordance with the instructions on the reverse side of the
form These forns are included in the RVB-QC software that the Contractor
is required to use for this contract. This formshall be properly
conpleted by filling out all the headi ng bl ank spaces and identifying each
itemsubmtted. Special care shall be exercised to ensure proper listing
of the specification paragraph and/or sheet nunber of the contract draw ngs
pertinent to the data submitted for each item

3.5 SUBM TTAL PROCEDURE
Subnmittals shall be nmade as foll ows:

3.5.1 Devi ati ons
For submittals which include proposed deviations requested by the
Contractor, the colum "variation" of ENG Form 4025 shall be checked. The
Contractor shall set forth in witing the reason for any devi ati ons and
annot ate such deviations on the submttal. The Governnent reserves the
right to rescind i nadvertent approval of submttals containing unnoted
devi ati ons.

3.6 CONTROL OF SUBM TTALS
The Contractor shall carefully control his procurement operations to ensure
that each individual submittal is made on or before the Contractor
schedul ed submittal date shown on the approved "Subnittal Register."

3.7 GOVERNMENT APPROVED SUBM TTALS

Upon conpl etion of review of submittals requiring Government approval, the

submittals will be identified as having received approval by being so
stanped and dated. Two copies of the submittal will be retained by the
Contracting Oficer and three copies of the submittal will be returned to

t he Contractor.
3.8 | NFORVATI ON ONLY SUBM TTALS

Normal |y submittals for information only will not be returned. Approval of

SECTI ON 01330 Page 4
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the Contracting Officer is not required on infornation only submttals.

The Governnent reserves the right to require the Contractor to resubmt any
itemfound not to conply with the contract. This does not relieve the
Contractor fromthe obligation to furnish material conformng to the plans
and specifications; will not prevent the Contracting O ficer fromrequiring
renoval and replacenent of nonconform ng material incorporated in the work;
and does not relieve the Contractor of the requirement to furnish sanples
for testing by the Governnent |aboratory or for check testing by the
CGovernment in those instances where the technical specifications so

prescri be.

3.9 STAMPS

Stanps used by the Contractor on the submittal data to certify that the
subm ttal meets contract requirenents shall be simlar to the follow ng:

SECTI ON 01330 Page 5
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CONTRACTOR

(Fi rm Nane)

Appr oved

Approved with corrections as noted on submittal data and/or
attached sheets(s).

S| GNATURE:

TI TLE:

DATE:

-- End of Section --
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CONTRACT NO.

SUBMITTAL REGISTER

TITLE AND LOCATION CONTRACTOR
SITE WORK AND STORAGE BUILDING, RANGE 19B, SOTF

CONTRACTOR: CONTRACTOR APPROVING AUTHORITY
SCHEDULE DATES ACTION

4-<0®

DATE FWD MAILED
TO APPR TO
AUTH/ CONTR/

<d—-<—--0>»

F>HAHA-—Z0Z> T
m-> 1O
zo--H0>»
zo--H0>»

DESCRIPTION IAPPROVAL | MATERIAL
NEEDED | NEEDED

SUBMIT BY BY

DATE DATE RCD |DATE FWD|DATE RCD
OF FROM |TO OTHER |FROM OTH
ACTION CONTR |REVIEWER|REVIEWER

DATE DATE RCD
OF FRM APPR
ACTION AUTH REMARKS

“0Om®n OmMUuw®n
IT>»0O>0>T

F*
ZO—4H>»O0—T—00u>r 0

TS<mao
mooo0
mooo0

oz
oz

ITEM SUBMITTED

e
G
s
O

(d)

©
3

() (h) 0] 0] (k) 0] (m) (W)

©
)

(@ ®

01355 |SD-01 Preconstruction Submittals

Environmental Protection Plan 1.7 G

01780 |SD-02 Shop Drawings

As-Built Drawings 1.2.1 G

02220 |SD-01 Preconstruction Submittals

Work Plan 3.1 G

02230 |SD-03 Product Data

Materials Other Than Salable 3.4.1

Timber

02300 |SD-03 Product Data

Earthwork

SD-06 Test Reports

Testing 3.13 G

SD-07 Certificates

Testing 3.13

02315 |SD-01 Preconstruction Submittals

Vibratory Rollers 3.12.3 |G

SD-09 Manufacturer’s Field

Reports

Field Density Tests

Testing of Fill and Backfill

Materials

Inspection, Equipment and

Corrective Action Reports

Certificates of Compliance

Testing G

SUBMITTAL FORM,Jan 96 PREVIOUS EDITION IS OBSOLETE PAGE 1 OF 8 PAGES



CONTRACT NO.

SUBMITTAL REGISTER

TITLE AND LOCATION CONTRACTOR
SITE WORK AND STORAGE BUILDING, RANGE 19B, SOTF

CONTRACTOR: CONTRACTOR APPROVING AUTHORITY
SCHEDULE DATES ACTION

4-<0®

DATE FWD MAILED
TO APPR TO
AUTH/ CONTR/

<d—-<—--0>»

F>HAHA-—Z0Z> T
m-> 1O
zo--H0>»
zo--H0>»

DESCRIPTION IAPPROVAL | MATERIAL
NEEDED | NEEDED

SUBMIT BY BY

DATE DATE RCD |DATE FWD|DATE RCD
OF FROM |TO OTHER |FROM OTH
ACTION CONTR |REVIEWER|REVIEWER

DATE DATE RCD
OF FRM APPR
ACTION AUTH REMARKS

“0Om®n OmMUuw®n
IT>»0O>0>T

F*
ZO—4H>»O0—T—00u>r 0

TS<mao
mooo0
mooo0

oz
oz

ITEM SUBMITTED

e
G
s
O

(d)

©
3

() (h) 0] 0] (k) 0] (m) (W)

©
)

(@ ®

02316 | Tracer Wire G

02316 |SD-09 Manufacturer’s Field

Reports

Field Density Tests 3.4.3

Testing of Fill and Backfill

Materials

Testing G

02364 |SD-06 Test Reports

Termiticides 2.1

SD-07 Certificates

Equipment

SD-08 Manufacturer’s Instructions

Foundation Exterior 3.2.3

Utilities and Vents

Crawl and Plenum Air Spaces

Soil Moisture 3.3.1

Verification of Measurement 3.5

SD-09 Manufacturer’s Field

Reports

Equipment Calibration and Tank [3.4.1

Calibration

Qualifications 1.2

Termiticides 2.1

Termiticide Application Plan

02370 |SD-04 Samples

Layout 3.2.2

SUBMITTAL FORM,Jan 96 PREVIOUS EDITION IS OBSOLETE PAGE 2 OF 8 PAGES



CONTRACT NO.

SUBMITTAL REGISTER

TITLE AND LOCATION CONTRACTOR
SITE WORK AND STORAGE BUILDING, RANGE 19B, SOTF
CONTRACTOR: CONTRACTOR APPROVING AUTHORITY
G SCHEDULE DATES ACTION
o)
v
T c T
R L
A A O
AlN s R A A
c| s s c c
T M s P A T T
I I P A F o/ I I
viT E R I E o DATE FWD o MAILED
T c A c N TO APPR N TO
T A G# A R AUTH/ CONTR/
vy | L s R T E c c
E DESCRIPTION A Y IAPPROVAL |MATERIAL| O DATE |DATE RCD |DATE FWD|DATE RCD| O DATE |DATERCD
N | N c P o w NEEDED | NEEDED | D OF FROM |TO OTHER|FROM OTH| D OF FRM APPR
o| o T ITEM SUBMITTED H N R SUBMIT BY BY E | ACTION | CONTR [REVIEWERI|REVIEWER| E | ACTION AUTH REMARKS
(@ | () (d) (e) M (9) (h) 0} 0} (K 0} (m) (n) (0) (9) (a) "
02370 | Obstructions Below Ground 3.24
Erosion Control 3.2.2 G
SD-01 Preconstruction Submittals
Geotextile Fabrics 2.1 G
Materials G
02510 |SD-03 Product Data
Installation 3.1
Waste Water Disposal Method G
Satisfactory Installation
SD-06 Test Reports
Bacteriological Disinfection 3.3.1 G
02722 |SD-03 Product Data
Plant, Equipment, and Tools 1.6
Waybills and Delivery Tickets
SD-06 Test Reports
Sampling and testing 1.4 G
Field Density Tests 1424 |G
02742 |SD-03 Product Data
Job Mix Formula (JMF) 2.2
Aggregates 2.1.2 G
Bituminous Materials 1.3.2 G
Waybills and Delivery Tickets 1.7
SD-06 Test Reports
Tests 2.3.1
SD-07 Certificates
Bituminous Material 2.1.1

SUBMITTAL FORM,Jan 96 PREVIOUS EDITION IS OBSOLETE PAGE 3 OF 8 PAGES



CONTRACT NO.

SUBMITTAL REGISTER

TITLE AND LOCATION CONTRACTOR
SITE WORK AND STORAGE BUILDING, RANGE 19B, SOTF

CONTRACTOR: CONTRACTOR APPROVING AUTHORITY
G SCHEDULE DATES ACTION
o]
\
T c T
R L
A A O
Al N S R A A
c|s S C C
T|w™ S P I A T T
I I P A F o/ I I
vl E R [ o DATE FWD o MAILED
T C A C N TO APPR N TO
T|A G# A R AUTH/ CONTR/
Y| L S R T E C C
E DESCRIPTION A [ IAPPROVAL | MATERIAL| O DATE  |DATE RCD [DATE FWD|DATE RCD| O DATE |DATE RCD
N | N C P o w NEEDED | NEEDED | D OF FROM |TO OTHER |[FROM OTH| D OF FRM APPR
of|o T ITEM SUBMITTED H N R SUBMIT BY BY E | ACTION | CONTR [REVIEWERIREVIEWER| E | ACTION | AUTH REMARKS
@ | ) © () ©) ® () (h) @ @ (k) o (m) W] () ) (@ Q)

02763 |SD-03 Product Data

Equipment

Composition Requirements

Qualifications

SD-06 Test Reports

Sampling and Testing

SD-07 Certificates

Volatile Organic Compound 2.1.1
(VOCQC)
02770 |SD-03 Product Data
Concrete 2.1
SD-06 Test Reports
Field Quality Control 3.8
Chain Link Fence 2.1.1

Electro-Mechanical Locks

Gate Operator

02921 |SD-07 Certificates

Seed 2.1
Topsoil 2.2
pH Adjuster 2.3.1
Fertilizer 2.3.2
Organic Material 2.3.4
Soil Conditioner 2.35
Mulch 2.4
Asphalt Adhesive 2.5
Pesticide 2.7

SUBMITTAL FORM,Jan 96 PREVIOUS EDITION IS OBSOLETE PAGE 4 OF 8 PAGES



CONTRACT NO.

SUBMITTAL REGISTER

TITLE AND LOCATION CONTRACTOR
SITE WORK AND STORAGE BUILDING, RANGE 19B, SOTF

CONTRACTOR: CONTRACTOR APPROVING AUTHORITY
G SCHEDULE DATES ACTION
o]
\
T c T
R L
A A O
Al N S R A A
c|s S C C
T|w™ S P I A T T
I I P A F o/ I I
vl E R [ o DATE FWD o MAILED
T C A C N TO APPR N TO
T|A G# A R AUTH/ CONTR/
Y| L S R T E C C
E DESCRIPTION A [ IAPPROVAL | MATERIAL| O DATE  |DATE RCD [DATE FWD|DATE RCD| O DATE |DATE RCD
N | N C P o w NEEDED | NEEDED | D OF FROM |TO OTHER |[FROM OTH| D OF FRM APPR
of|o T ITEM SUBMITTED H N R SUBMIT BY BY E | ACTION | CONTR [REVIEWERIREVIEWER| E | ACTION | AUTH REMARKS
@ | ) © () ©) ® () (h) @ @ (k) o (m) W] () ) (@ Q)

03151 |SD-03 Product Data

Splicing Waterstops 2.2.2

SD-04 Samples

Field Molded Sealants and Primer |2.1.2.1

Waterstops 2.1.3

SD-06 Test Reports

Premolded Expansion Joint Filler ]2.1.1

Strips

Compression Seals and Lubricant [2.1.2.2

03200 |SD-04 Samples

Concrete Reinforcement System

SD-08 Manufacturer’s Instructions

Welding 1.3

Reinforcing Steel 2.1

03300 |SD-08 Manufacturer’s Instructions

Liquid Membrane-Forming 2.3.2

Compounds

SD-06 Test Reports

Compressive strength tests 3.12.2.3

SD-07 Certificates

Concrete 2.1

03410 |SD-01 Preconstruction Submittals

Roof Units

SD-04 Samples

Roof Units
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CONTRACT NO.

SUBMITTAL REGISTER

TITLE AND LOCATION CONTRACTOR
SITE WORK AND STORAGE BUILDING, RANGE 19B, SOTF
CONTRACTOR: CONTRACTOR APPROVING AUTHORITY
G SCHEDULE DATES ACTION
o)
v
T c T
R L
A A O
AlN s R A A
c| s s c c
T M s P A T T
I I P A F o/ I I
viT E R I E o DATE FWD o MAILED
T c A c N TO APPR N TO
T A G# A R AUTH/ CONTR/
vy | L s R T E c c
E DESCRIPTION A Y IAPPROVAL |MATERIAL| O DATE |DATE RCD |DATE FWD|DATE RCD| O DATE |DATERCD
N | N c P o w NEEDED | NEEDED | D OF FROM |TO OTHER|FROM OTH| D OF FRM APPR
o| o T ITEM SUBMITTED H N R SUBMIT BY BY E | ACTION | CONTR [REVIEWERI|REVIEWER| E | ACTION AUTH REMARKS
(@ | () (d) (e) M (9) (h) 0} 0} (K 0} (m) (n) (0) (9) (a) "
03410 |SD-09 Manufacturer’s Field
Reports
Tests 2.2
04200 |SD-02 Shop Drawings
Reinforcing steel 1.3.1
SD-03 Product Data
Accessories 2.6
Reinforcement and anchorage 2.4
Mortar 2.2
Flashings 2.5
SD-04 Samples
Concrete Masonry units 2.1 G
SD-08 Manufacturer’s Instructions
Masonry cement 1.3.2
06100 |SD-02 Shop Drawings
Structural Wood Members 2.15
Installation of Framing 3.1
Nailers and Nailing Strips 3.4.4
SD-07 Certificates
Grading and Marking 2.1.1
07220 |SD-06 Test Reports
Application of Insulation 3.7
SD-08 Manufacturer’s Instructions
Inspection
Insulation 2.2
Glass Roofing Felt
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CONTRACT NO.

SUBMITTAL REGISTER

TITLE AND LOCATION CONTRACTOR
SITE WORK AND STORAGE BUILDING, RANGE 19B, SOTF

CONTRACTOR: CONTRACTOR APPROVING AUTHORITY
G SCHEDULE DATES ACTION
o]
\
T c T
R L
A A O
Al N S R A A
c|s S C C
T|w™ S P I A T T
I I P A F o/ I I
vl E R [ o DATE FWD o MAILED
T C A C N TO APPR N TO
T|A G# A R AUTH/ CONTR/
Y| L S R T E C C
E DESCRIPTION A [ IAPPROVAL | MATERIAL| O DATE  |DATE RCD [DATE FWD|DATE RCD| O DATE |DATE RCD
N | N C P o w NEEDED | NEEDED | D OF FROM |TO OTHER |[FROM OTH| D OF FRM APPR
of|o T ITEM SUBMITTED H N R SUBMIT BY BY E | ACTION | CONTR [REVIEWERIREVIEWER| E | ACTION | AUTH REMARKS
@ | ) © () ©) ® () (h) @ @ (k) o (m) W] () ) (@ Q)

07220 | Organic Roofing Felt

07530 |SD-04 Samples

Roofing System

SD-06 Test Reports

Installation

SD-08 Manufacturer’s Instructions

Protection Plan

Inspection
Materials
07900 |SD-03 Product Data
Backing 2.1
Bond-Breaker 2.2
Sealant 25
SD-07 Certificates
Sealant 25
09900 |SD-03 Product Data
Paint 2.1
SD-08 Manufacturer’s Instructions
Mixing and Thinning 3.3
Application 3.4
SD-06 Test Reports
Paint 2.1
SD-07 Certificates
Lead 2.13
Mildewcide and Insecticide 2.1.2
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CONTRACT NO.

SUBMITTAL REGISTER

TITLE AND LOCATION CONTRACTOR
SITE WORK AND STORAGE BUILDING, RANGE 19B, SOTF
CONTRACTOR: CONTRACTOR APPROVING AUTHORITY
G SCHEDULE DATES ACTION
o)
v
T c T
R L
A A O
AlN s R A A
c| s s c c
T M s P A T T
I I P A F o/ I I
viT E R I E o DATE FWD o MAILED
T c A c N TO APPR N TO
T A G# A R AUTH/ CONTR/
vy | L s R T E c c
E DESCRIPTION A Y IAPPROVAL |MATERIAL| O DATE |DATE RCD |DATE FWD|DATE RCD| O DATE |DATE RCD
N | N c P o w NEEDED | NEEDED | D OF FROM |TO OTHER|FROM OTH| D OF FRM APPR
o| o T ITEM SUBMITTED H N R SUBMIT BY BY E | ACTION | CONTR [REVIEWERI|REVIEWER| E | ACTION AUTH REMARKS
(@ | () (d) (e) M (9) (h) 0} 0} (K 0} (m) (n) (0) (9) (a) "
09900 | Volatile Organic Compound 2.1.5
(VOC) Content
SD-04 Samples
Paint 2.1
16110 |SD-03 Product Data
Wires and cables 2.1
Wiring devices and wall plates 2.2
Conduit and fittings 2.4
Outlet boxes and covers 2.3
SD-06 Test Reports
600-volt wiring test 3.2.1
16512 |SD-03 Product Data
Lighting fixtures 2.1
SD-02 Shop Drawings
Installation details 3.1
16524 |SD-02 Shop Drawings
Installation details 1.3.1
SD-03 Product Data
Lighting fixtures 2.1
SD-06 Test Reports
Operational test 3.2
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SECTI ON 01355

ENVI RONVENTAL PROTECTI ON
10/ 00

PART 1  GENERAL
1.1 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 gnati on only.

CCDE OF FEDERAL REGULATI ONS ( CFR)

33 CFR 328 Definitions

40 CFR 68 Chemi cal Accident Prevention Provisions

40 CFR 152 - 186 Pestici de Prograns

40 CFR 260 Hazar dous Wast e Managenent System GCenera

40 CFR 261 Identification and Listing of Hazardous
Wast e

40 CFR 262 St andards Applicable to Generators of
Hazar dous Waste

40 CFR 279 St andards for the Management of Used G|

40 CFR 302 Desi gnati on, Reportable Quantities, and
Noti fication

40 CFR 355 Enmer gency Pl anning and Notification

49 CFR 171 - 178 Hazardous Materials Regul ations

ENG NEERI NG MANUALS ( EM)

EM 385-1-1 (1996) U.S. Arnmy Corps on Engineers Safety
and Heal th Requi renments Manua

US ARMY CORPS OF ENG NEERS TECHNI CAL REPORT
WETLAND MANUAL Cor ps of Engi neers Wetl ands Del i neation
Manual Technical Report Y-87-1
1.2 DEFI NI TI ONS
1.2.1 Envi ronnental Pollution and Damage
Envi ronnental pollution and damage is the presence of chenical, physical

or biological elenents or agents which adversely affect human health or
wel fare; unfavorably alter ecol ogi cal bal ances of inmportance to human life;
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af fect other species of inportance to humanki nd; or degrade the environment
aesthetically, culturally and/or historically.

1.2.2 Envi ronnental Protection

Envi ronnental protection is the prevention/control of pollution and habitat
di sruption that may occur to the environnment during construction. The
control of environmental pollution and danage requires consideration of

| and, water, and air; biological and cultural resources; and includes
management of visual aesthetics; noise; solid, chem cal, gaseous, and
liquid waste; radiant energy and radioactive material as well as other

pol | ut ants.

1.2.3 Contractor Generated Hazardous Waste

Contractor generated hazardous waste neans materials that, if abandoned or
di sposed of, may neet the definition of a hazardous waste. These waste
streanms would typically consist of naterial brought on site by the
Contractor to execute work, but are not fully consuned during the course of
construction. Exanples include, but are not linmted to, excess paint
thinners (i.e. methyl ethyl ketone, toluene etc.), waste thinners, excess
pai nts, excess solvents, waste solvents, and excess pesticides, and
cont am nat ed pestici de equi pnent rinse water

1.2.4 Installati on Pest Managenent Coor di nator

Install ati on Pest Managenent Coordinator (IPMC) is the individual
officially designated by the Installation Conmander to oversee the
Install ati on Pest Managenent Program and the Installation Pest Managenent
Pl an.

1.2.4 Proj ect Pesticide Coordinator

The Project Pesticide Coordinator (PPC) is an individual that resides at a
Cvil Wrks Project office and that is responsible for oversight of
pesticide application on Project grounds.

1.2.5 Land Application for Discharge Water

The term "Land Application" for discharge water inplies that the Contractor
shal | discharge water at a rate which allows the water to percolate into
the soil. No sheeting action, soil erosion, discharge into storm sewers,

di scharge into defined drai nage areas, or discharge into the "waters of the
United States" shall occur. Land Application shall be in conpliance with
all applicable Federal, State, and |ocal [aws and regul ati ons.

1.2.6 Pesti ci de

Pesticide is defined as any substance or m xture of substances intended for
preventing, destroying, repelling, or mtigating any pest, or intended for
use as a plant regulator, defoliant or desiccant.

1.2.7 Pest s

The term "pests" neans arthropods, birds, rodents, nenatodes, fungi
bacteria, viruses, algae, snails, narine borers, snakes, weeds and ot her
organi sns (except for human or ani mal di sease-causi ng organi sms) that
adversely affect readiness, nilitary operations, or the well-being of
personnel and animals; attack or damage real property, supplies, equipnent,
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or vegetation; or are otherw se undesirable.
1.2.8 Surface Di scharge

The term "Surface Discharge"” inplies that the water is discharged with
possi bl e sheeting action and subsequent soil erosion may occur. Waters
that are surface discharged nmay terninate in drainage ditches, storm
sewers, creeks, and/or "waters of the United States" and would require a
permt to discharge water fromthe governing agency.

1.2.9 Waters of the United States

Al waters which are under the jurisdiction of the dean Water Act, as
defined in 33 CFR 328.

1.2.10 Wet | ands

Wet | ands neans those areas that are inundated or saturated by surface or
ground water at a frequency and duration sufficient to support, and that
under normal circunstances do support, a preval ence of vegetation typically
adapted for life in saturated soil conditions. Wtlands generally include
swanps, marshes, and bogs. Oficial determ nation of whether or not an
area is classified as a wetl and rmust be done in accordance with WETLAND
MANUAL.

1.3 GENERAL REQUI REMENTS

The Contractor shall mnimze environnental pollution and damage that may
occur as the result of construction operations. The environmental
resources within the project boundaries and those affected outside the
l[imts of pernmanent work shall be protected during the entire duration of
this contract. The Contractor shall conmply with all applicable
environnental Federal, State, and | ocal |aws and regul ations. The
Contractor shall be responsible for any delays resulting fromfailure to
conply with environmental |aws and regul ations.

1.4  SUBCONTRACTORS
The Contractor shall ensure conpliance with this section by subcontractors.
1.5 PAYMENT

No separate paynent will be nade for work covered under this section. The
Contractor shall be responsible for paynent of fees associated with
environnental permts, application, and/or notices obtained by the
Contractor. All costs associated with this section shall be included in
the contract price. The Contractor shall be responsible for paynment of al
fines/fees for violation or non-conpliance with Federal, State, Regiona
and | ocal |aws and regul ati ons.

1.6 SUBM TTALS
Covernment approval is required for submittals with a "G' designation;
submttals not having a "G' designation are for information only. Wen
used, a designation following the "G' designation identifies the office
that will review the submittal for the Governnent. The follow ng shall be
submtted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 01 Preconstruction Submttals
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Envi ronnental Protection Plan; G
The environnental protection plan.
7 ENVI RONMENTAL PROTECTI ON PLAN

Prior to commencing construction activities or delivery of materials to the
site, the Contractor shall submt an Environmental Protection Plan for
revi ew and approval by the Contracting Oficer. The purpose of the

Envi ronnental Protection Plan is to present a conprehensive overvi ew of
known or potential environnental issues which the Contractor nust address
during construction. |Issues of concern shall be defined within the

Envi ronnmental Protection Plan as outlined in this section. The Contractor
shal | address each topic at a level of detail conmensurate with the
environnental issue and required construction task(s). Topics or issues
which are not identified in this section, but which the Contractor

consi ders necessary, shall be identified and discussed after those itens
formally identified in this section. Prior to submttal of the

Envi ronnental Protection Plan, the Contractor shall neet with the
Contracting O ficer for the purpose of discussing the inplenentation of the
initial Environnental Protection Plan; possible subsequent additions and
revisions to the plan including any reporting requirenments; and methods for
adm ni stration of the Contractor's Environnental Plans. The Environmental
Protection Plan shall be current and nmintained onsite by the Contractor.

.7.1 Conpl i ance

No requirenent in this Section shall be construed as relieving the
Contractor of any applicable Federal, State, and | ocal environnental
protection |aws and regul ations. During Construction, the Contractor shal
be responsible for identifying, inplenmenting, and subnmitting for approval
any additional requirenents to be included in the Environmental Protection
Pl an.

.7.2 Contents

The environnental protection plan shall include, but shall not be limted
to, the foll ow ng:

a. Nanme(s) of person(s) within the Contractor's organization who
i s(are) responsible for ensuring adherence to the Environnental
Protection Plan

b. Name(s) and qualifications of person(s) responsible for manifesting
hazardous waste to be renmoved fromthe site, if applicable.

c. Nanme(s) and qualifications of person(s) responsible for training
the Contractor's environnental protection personnel

d. Description of the Contractor's environnental protection personne
trai ni ng program

e. An erosion and sedi nent control plan which identifies the type and

| ocation of the erosion and sedinment controls to be provided. The plan
shal | include nonitoring and reporting requirenments to assure that the

control measures are in conmpliance with the erosion and sedi nent

control plan, Federal, State, and local |laws and regulations. A Storm
Water Pol lution Prevention Plan (SWPPP) may be substituted for this
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pl an.

f. Draw ngs show ng | ocations of proposed tenporary excavations or
enbankments for haul roads, stream crossings, material storage areas,
structures, sanitary facilities, and stockpiles of excess or spoi
materials including nethods to control runoff and to contain materials
on the site.

g. Traffic control plans including neasures to reduce erosion of
temporary roadbeds by construction traffic, especially during wet
weat her. Plan shall include neasures to mininize the amunt of mud
transported onto paved public roads by vehicles or runoff.

h. Wrk area plan showi ng the proposed activity in each portion of the
area and identifying the areas of linmted use or nonuse. Plan should
i ncl ude neasures for marking the limts of use areas including nmethods
for protection of features to be preserved w thin authorized work areas.

i. Drawi ng showi ng the | ocation of borrow areas.

j. The Spill Control plan shall include the procedures, instructions,
and reports to be used in the event of an unforeseen spill of a
subst ance regul ated by 40 CFR 68, 40 CFR 302, 40 CFR 355, and/or
regul ated under State or Local |aws and regulations. The Spill Control

Pl an suppl enents the requirenents of EM 385-1-1. This plan shal
i nclude as a m ni mum

1. The nane of the individual who will report any spills or
hazar dous substance rel eases and who will follow up with conplete
docunentation. This individual shall imrediately notify the

Contracting Oficer and Facility Response Personnel in addition to
the legally required Federal, State, and | ocal reporting channels
(i ncluding the National Response Center 1-800-424-8802) if a
reportable quantity is released to the environnent. The plan
shall contain a list of the required reporting channel s and

t el ephone nunbers.

2. The name and qualifications of the individual who will be
responsi bl e for inplenmenting and supervising the containment and
cl eanup.

3. Training requirenents for Contractor's personnel and net hods
of acconplishing the training.

4. Alist of materials and equi pment to be inmedi ately avail abl e
at the job site, tailored to cleanup work of the potenti al
hazard(s) identified.

5. The names and | ocations of suppliers of containnent naterials
and | ocations of additional fuel oil recovery, cleanup
restoration, and material - pl acenent equi pnent avail able in case of
an unforeseen spill emergency.

6. The nethods and procedures to be used for expeditious
cont am nant cl eanup

k. A non-hazardous solid waste disposal plan identifying nmethods and

| ocations for solid waste di sposal including clearing debris. The plan
shal I include schedul es for disposal. The Contractor shall identify
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any subcontractors responsible for the transportation and di sposal of
solid waste. Licenses or permts shall be submtted for solid waste
di sposal sites that are not a comercial operating facility. Evidence
of the disposal facility's acceptance of the solid waste shall be
attached to this plan during the construction. The Contractor shal
attach a copy of each of the Non-hazardous Solid Waste Diversion
Reports to the disposal plan. The report shall be submtted on the
first working day after the first quarter that non-hazardous solid
wast e has been di sposed and/or diverted and shall be for the previous
quarter (e.g. the first working day of January, April, July, and
Cctober). The report shall indicate the total anpunt of waste
generated and total anmount of waste diverted in cubic yards or tons
along with the percent that was diverted.

. Arecycling and solid waste minim zation plan with a list of
nmeasures to reduce consunption of energy and natural resources. The
pl an shall detail the Contractor's actions to conply with and to
participate in Federal, State, Regional, and |ocal governnent sponsored
recycling prograns to reduce the volune of solid waste at the source.

m An air pollution control plan detailing provisions to assure that
dust, debris, materials, trash, etc., do not becone air borne and
travel off the project site.

n. A contami nant prevention plan that: identifies potentially

hazar dous substances to be used on the job site; identifies the

i ntended actions to prevent introduction of such materials into the
air, water, or ground; and details provisions for conpliance with
Federal, State, and local laws and regul ations for storage and handl i ng
of these materials. |n accordance with EM 385-1-1, a copy of the
Material Safety Data Sheets (MSDS) and t he maxi mum quantity of each
hazardous naterial to be on site at any given tine shall be included in
t he contani nant prevention plan. As new hazardous materials are
brought on site or rembved fromthe site, the plan shall be updated.

0. A waste water managenent plan that identifies the nethods and
procedures for nanagenent and/or discharge of waste waters which are
directly derived fromconstruction activities, such as concrete curing
wat er, clean-up water, dewatering of ground water, disinfection water

hydrostatic test water, and water used in flushing of lines. |If a
settling/retention pond is required, the plan shall include the design
of the pond including drawi ngs, renoval plan, and testing requirenents
for possible pollutants. |If land application will be the nethod of

di sposal for the waste water, the plan shall include a sketch show ng
the I ocation for Iand application along with a description of the
pretreatnment nethods to be inplemented. |If surface discharge will be

t he net hod of disposal, a copy of the permt and associ ated docunents
shal | be included as an attachnent prior to discharging the waste
water. |If disposal is to a sanitary sewer, the plan shall include
docunentation that the Waste Water Treatment Plant Operator has
approved the flow rate, volune, and type of discharge.

p. A historical, archaeol ogical, cultural resources biol ogica
resources and wetl ands plan that defines procedures for identifying and
protecting historical, archaeological, cultural resources, biologica
resources and wetl ands known to be on the project site: and/or
identifies procedures to be followed if historical archaeol ogical
cultural resources, biological resources and wetl ands not previously
known to be onsite or in the area are discovered during construction
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The plan shall include nethods to assure the protection of known or
di scovered resources and shall identify lines of communication between
Contractor personnel and the Contracting O ficer.

g. A pesticide treatnment plan shall be included and updated, as

i nfornati on beconmes avail able. The plan shall include: sequence of
treatment, dates, tines, |ocations, pesticide trade nanme, EPA

regi stration nunbers, authorized uses, chemical conposition

formul ation, original and applied concentration, application rates of
active ingredient (i.e. pounds of active ingredient applied), equipnent
used for application and calibration of equipnment. The Contractor is
responsi ble for Federal, State, Regional and Local pest managenent
record keeping and reporting requirenents as well as any additiona
Installation Project Ofice specific requirements. The Contractor
shal | foll ow

7.3 Appendi x

Copies of all environnental permts, permt application packages, approvals
to construct, notifications, certifications, reports, and ternination
docunents shall be attached, as an appendi x, to the Environmental Protection
Pl an.

. 8 PROTECTI ON FEATURES

Thi s paragraph suppl enments the Contract C ause PROTECTI ON OF EXI STI NG
VEGETATI ON, STRUCTURES, EQUI PMENT, UTILITIES, AND | MPROVEMENTS. Prior to
start of any onsite construction activities, the Contractor and the
Contracting Officer shall make a joint condition survey. |Inmediately
followi ng the survey, the Contractor shall prepare a brief report including
a plan describing the features requiring protection under the provisions of
the Contract Cl auses, which are not specifically identified on the draw ngs
as environnmental features requiring protection along with the condition of
trees, shrubs and grassed areas imedi ately adjacent to the site of work
and adj acent to the Contractor's assigned storage area and access route(s),
as applicable. This survey report shall be signed by both the the
Contractor and the Contracting Oficer upon nutual agreenment as to its
accuracy and conpl eteness. The Contractor shall protect those
environnental features included in the survey report and any indicated on

t he draw ngs, regardl ess of interference which their preservati on may cause
to the Contractor's work under the contract.

.9 ENVI RONMENTAL ASSESSMENT OF CONTRACT DEVI ATI ONS

Any devi ations, requested by the Contractor, fromthe draw ngs, pl ans and
speci fications which may have an environnental inpact will be subject to
approval by the Contracting Oficer and may require an extended review,
processi ng, and approval tinme. The Contracting O ficer reserves the right
to di sapprove alternate nethods, even if they are nore cost effective, if
the Contracting Oficer determ nes that the proposed alternate nethod will
have an adverse environnental inpact.

.10 NOTI FI CATI ON

The Contracting Officer will notify the Contractor in witing of any
observed nonconpliance with Federal, State or |ocal environnental |aws or
regul ations, permts, and other elenents of the Contractor's Environnental
Protection plan. The Contractor shall, after receipt of such notice,
informthe Contracting Oficer of the proposed corrective action and take
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such action when approved by the Contracting Oficer. The Contracting
Oficer may issue an order stopping all or part of the work unti

sati sfactory corrective action has been taken. No tine extensions shall be
granted or equitable adjustments allowed to the Contractor for any such
suspensions. This is in addition to any other actions the Contracting

O ficer may take under the contract, or in accordance with the Federa

Acqui sition Regul ation or Federal Law.

PART 2 PRCDUCTS ( NOT USED)
PART 3 EXECUTI ON
3.1 ENVI RONMVENTAL PERM TS AND COVM TMENTS

The Contractor shall conply with all environmental permits and commitnents
requi red by Federal, State, Regional, and |ocal environnental |aws and
regul ati ons.

3.2 LAND RESOURCES

The Contractor shall confine all activities to areas defined by the

drawi ngs and specifications. Prior to the beginning of any construction
the Contractor shall identify any |land resources to be preserved within the
work area. Except in areas indicated on the drawings or specified to be
cleared, the Contractor shall not renmpbve, cut, deface, injure, or destroy

| and resources including trees, shrubs, vines, grasses, topsoil, and |and
forms without approval. No ropes, cables, or guys shall be fastened to or
attached to any trees for anchorage unless specifically authorized. The
Contractor shall provide effective protection for |land and vegetation
resources at all tinmes as defined in the followi ng subparagraphs. Stone,
soil, or other materials displaced into uncleared areas shall be renoved by
the Contractor.

3.2.1 Wrk Area Lints

Prior to commenci ng construction activities, the Contractor shall mark the
areas that need not be disturbed under this contract. Isolated areas
within the general work area which are not to be disturbed shall be narked
or fenced. Mnunments and markers shall be protected before construction
operations comrence. \Were construction operations are to be conducted
during darkness, any markers shall be visible in the dark. The
Contractor's personnel shall be know edgeabl e of the purpose for narking
and/ or protecting particular objects.

3.2.2 Landscape

Trees, shrubs, vines, grasses, land fornms and ot her |andscape features

i ndi cated and defined on the drawings to be preserved shall be clearly
identified by marking, fencing, or wapping with boards, or any ot her
approved techni ques. The Contractor shall restore | andscape features
damaged or destroyed during construction operations outside the limts of
t he approved work area.

3.2.3 Er osi on and Sedi nent Controls
The Contractor shall be responsible for providing erosion and sedi nent
control neasures in accordance with Federal, State, and |ocal |aws and

regul ati ons. The erosion and sedi nent controls sel ected and mai ntai ned by
the Contractor shall be such that water quality standards are not viol ated
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3.

as a result of the Contractor's construction activities. The area of bare
soi | exposed at any one time by construction operations should be kept to a
m ni mum The Contractor shall construct or install tenporary and permanent
erosi on and sedi ment control best managenent practices (BMPS) as indicated
on the drawings. BMPs may include, but not be limted to, vegetation
cover, stream bank stabilization, slope stabilization, silt fences,
construction of terraces, interceptor channels, sedinent traps, inlet and
outfall protection, diversion channels, and sedi nentation basins. Any
tenmporary neasures shall be renpved after the area has been stabilized.

.2.4 Contractor Facilities and Wrk Areas

The Contractor's field offices, staging areas, stockpile storage, and
tenporary buildings shall be placed in areas designated on the draw ngs or
as directed by the Contracting Oficer. Tenporary novenment or relocation
of Contractor facilities shall be made only when approved. Erosion and
sedi nent controls shall be provided for on-site borrow and spoil areas to
prevent sedinment fromentering nearby waters. Tenporary excavati on and
enmbankments for plant and/or work areas shall be controlled to protect

adj acent areas.

.3 WATER RESOURCES

The Contractor shall nmonitor construction activities to prevent pollution
of surface and ground waters. Toxic or hazardous chem cals shall not be
applied to soil or vegetation unless otherw se indicated. Al water areas
af fected by construction activities shall be nonitored by the Contractor
For construction activities imredi ately adjacent to inpaired surface
waters, the Contractor shall be capable of quantifying sediment or

pol lutant |oading to that surface water when required by State or Federally
i ssued Cl ean Water Act pernmits.

.4 AR RESOURCES

Equi pnrent operation, activities, or processes perfornmed by the Contractor
shall be in accordance with all Federal and State air em ssion and
performance | aws and standards.

.4.1 Parti cul at es

Dust particles; aerosols and gaseous by-products from construction
activities; and processing and preparation of naterials, such as from
asphaltic batch plants; shall be controlled at all tines, including
weekends, holidays and hours when work is not in progress. The Contractor
shal I maintain excavations, stockpiles, haul roads, permanent and tenporary
access roads, plant sites, spoil areas, borrow areas, and other work areas
within or outside the project boundaries free fromparticul ates which woul d
cause the Federal, State, and local air pollution standards to be exceeded
or whi ch would cause a hazard or a nuisance. Sprinkling, chem ca

treatment of an approved type, baghouse, scrubbers, electrostatic
precipitators or other nethods will be permtted to control particulates in
the work area. Sprinkling, to be efficient, nust be repeated to keep the
di sturbed area danp at all times. The Contractor nust have sufficient,
conpetent equi pnent avail able to acconplish these tasks. Particulate
control shall be performed as the work proceeds and whenever a particul ate
nui sance or hazard occurs. The Contractor shall conmply with all State and
local visibility regul ations.

4.2 Odor s

SECTI ON 01355 Page 11



SITE WORK AND STORAGE BUI LDI NG RANGE 19B, SOTF DACA21- 03- R- 0046
FORT BRAGG NC (SF 00006-0)

Qdors from construction activities shall be controlled at all tines. The
odors shall not cause a health hazard and shall be in conpliance with State
regul ati ons and/ or | ocal ordinances.

3.4.3 Sound | ntrusions

The Contractor shall keep construction activities under surveillance and
control to mninize environment damage by noise. The Contractor shal
conply with the provisions of the State of North Carolina rules.

3.4.4 Bur ni ng
Burni ng shall be prohibited on the Governnent prem ses.
3.5 CHEM CAL MATERI ALS MANAGEMENT AND WASTE DI SPCSAL

Di sposal of wastes shall be as directed bel ow, unless otherw se specified
in other sections and/or shown on the draw ngs.

3.5.1 Sol i d Wastes

Solid wastes (excluding clearing debris) shall be placed in containers
which are enptied on a regular schedule. Handling, storage, and disposa
shal | be conducted to prevent contanination. Segregation neasures shall be
enpl oyed so that no hazardous or toxic waste will becone co-nmingled with
solid waste. The Contractor shall transport solid waste of f Government
property and di spose of it in conpliance with Federal, State, and | oca
requirenents for solid waste disposal. A Subtitle D RCRA pernitted | andfil
shal |l be the mni num acceptable off-site solid waste di sposal option. The
Contractor shall verify that the selected transporters and di sposa
facilities have the necessary pernmits and |licenses to operate.

3.5.2 Cheni cal s and Chem cal Wastes

Chemical s shall be dispensed ensuring no spillage to the ground or water
Peri odi ¢ inspections of dispensing areas to identify |eakage and initiate
corrective action shall be perforned and docunmented. This docunentation
will be periodically reviewed by the Government. Chenical waste shall be
collected in corrosion resistant, conpatible containers. Collection druns
shal |l be nonitored and renmpved to a staging or storage area when contents
are within 6 inches of the top. Wastes shall be classified, nmanaged,
stored, and di sposed of in accordance with Federal, State, and |ocal |aws
and regul ations.

3.5.3 Contractor Cenerated Hazardous \Wast es/ Excess Hazardous Materials

Hazar dous wastes are defined in 40 CFR 261, or are as defined by
applicable State and |l ocal regulations. Hazardous naterials are defined in
49 CFR 171 - 178. The Contractor shall, at a mninum nmanage and store
hazardous waste in conpliance with 40 CFR 262 and shall manage and store
hazardous waste in accordance with the Installation hazardous waste
management plan. The Contractor shall take sufficient neasures to prevent
spi |l age of hazardous and toxic materials during dispensing. The
Contractor shall segregate hazardous waste fromother naterials and wastes,
shall protect it fromthe weather by placing it in a safe covered | ocation
and shall take precautionary measures such as berm ng or other appropriate
nmeasures agai nst accidental spillage. The Contractor shall be responsible
for storage, describing, packaging, |abeling, marking, and placarding of
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3.

hazardous waste and hazardous material in accordance with 49 CFR 171 - 178,
State, and local |aws and regul ations. The Contractor shall transport
Contractor generated hazardous waste of f Government property within 60 days
in accordance with the Environmental Protection Agency and the Depart ment
of Transportation | aws and regul ations. The Contractor shall di spose of
hazardous waste in conpliance with Federal, State and |ocal |aws and

regul ations. Spills of hazardous or toxic materials shall be inmediately
reported to the Contracting Officer and the Facility Environnental Ofice.
Cl eanup and cl eanup costs due to spills shall be the Contractor's
responsibility.

.5.4 Fuel and Lubricants

Storage, fueling and lubrication of equi pnent and notor vehicles shall be
conducted in a manner that affords the maxi num protection against spill and
evaporation. Fuel, lubricants and oil shall be managed and stored in
accordance with all Federal, State, Regional, and local |aws and

regul ations. Used lubricants and used oil to be discarded shall be stored
in marked corrosion-resistant containers and recycled or disposed in
accordance with 40 CFR 279, State, and | ocal |aws and regul ations. Storage
of fuel on the project site shall be accordance with all Federal, State,
and | ocal |aws and regul ati ons.

.5.5 Wast e Wat er

Di sposal of waste water shall be as specified bel ow.

a. Waste water fromconstruction activities, such as onsite materi al
processi ng, concrete curing, foundation and concrete cl ean-up
wat er used in concrete trucks, forms, etc. shall not be allowed to
enter water ways or to be discharged prior to being treated to
renove pollutants. The Contractor shall dispose of the
construction rel ated waste water off-Covernnent property in
accordance with all Federal, State, Regional and Local |aws and
regul ati ons.

b. For discharge of ground water, the Contractor shall surface
di scharge in accordance with all Federal, State, and local |aws
and regul ations.

c. Water generated fromthe flushing of lines after disinfection or
di sinfection in conjunction with hydrostatic testing shall be |and
applied in accordance with all Federal, State, and |ocal |aws and
regul ations for |and application

6 RECYCLI NG AND WASTE M NI M ZATI ON
The Contractor shall participate in State and | ocal governnent sponsored

recycling progranms. The Contractor is further encouraged to nmininmze solid
wast e generation throughout the duration of the project.

.7 H STORI CAL, ARCHAEOLOG CAL, AND CULTURAL RESOURCES

I f during excavation or other construction activities any previously
unidentified or unanticipated historical, archaeological, and cultura
resources are discovered or found, all activities that nmay damage or alter
such resources shall be tenmporarily suspended. Resources covered by this
par agraph include but are not limted to: any human skel etal remains or
burials; artifacts; shell, midden, bone, charcoal, or other deposits; rock
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or coral alignnents, pavings, wall, or other constructed features; and any
i ndi cation of agricultural or other human activities. Upon such discovery
or find, the Contractor shall imrediately notify the Contracting O ficer so

that the appropriate authorities may be notified and a determ nati on nade
as to their significance and what, if any, special disposition of the finds
shoul d be nmade. The Contractor shall cease all activities that may result
in inmpact to or the destruction of these resources. The Contractor shal
secure the area and prevent enpl oyees or other persons fromtrespassi ng on
renovi ng, or otherw se disturbing such resources.

3.8 Bl OLOG CAL RESOURCES

The Contractor shall mnimze interference with, disturbance to, and damage
to fish, wildlife, and plants including their habitat. The Contractor

shal | be responsible for the protection of threatened and endangered ani ma
and pl ant species including their habitat in accordance wi th Federal

State, Regional, and local |aws and regul ati ons.

3.9 | NTEGRATED PEST MANAGEMENT

In order to mininize inmpacts to existing fauna and flora, the Contractor

t hrough the Contracting Oficer, shall coordinate with the Installation
Pest Management Coordinator (1PMC)Project Pesticide Coordinator (PPC) at
the earliest possible tine prior to pesticide application. The Contractor
shal | discuss integrated pest nanagenent strategies with the |IPMC and
recei ve concurrence fromthe I PMC through the COR prior to the application
of any pesticide associated with these specifications. Installation
Project Ofice Pest Managenent personnel shall be given the opportunity to
be present at all neetings concerning treatment measures for pest or

di sease control and during application of the pesticide. For termticide
requi renents see Section 02364 TERM Tl Cl DE TREATMENT MEASURES FOR
SUBTERRANEAN TERM TE CONTROL. The use and nanagenent of pesticides are
regul ated under 40 CFR 152 - 186.

3.9.1 Pesticide Delivery and Storage

Pesticides shall be delivered to the site in the original, unopened
contai ners bearing legible |abels indicating the EPA regi stration nunber
and the manufacturer's regi stered uses. Pesticides shall be stored
according to manufacturer's instructions and under |ock and key when
unat t ended.

3.9.2 Qualifications

For the application of pesticides, the Contractor shall use the services of
a subcontractor whose principal business is pest control. The
subcontractor shall be licensed and certified in the state where the work
is to be perforned.

3.9.3 Pestici de Handl i ng Requirenents
The Contractor shall fornulate, treat with, and di spose of pesticides and
associ ated containers in accordance with | abel directions and shall use the
cl othing and personal protective equi pnent specified on the |abeling for
use during all phases of the application. Material Safety Data Sheets
(MsDS)shal | be available for all pesticide products.

3.9.4 Application
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Pesticides shall be applied by a State Certified Pesticide Applicator in
accordance with EPA | abel restrictions and reconmendation. The Certified
Applicator shall wear clothing and personal protective equi pnent as
specified on the pesticide |abel. Water used for fornulating shall only
cone froml ocations designated by the Contracting Oficer. The Contractor
shall not allow the equi pnent to overflow. Prior to application of
pesticide, all equipnent shall be inspected for |eaks, clogging, wear, or
danmage and shall be repaired prior to being used.

3.10 PREVI QUSLY USED EQUI PMENT

The Contractor shall clean all previously used construction equi pnment prior
to bringing it onto the project site. The Contractor shall ensure that the
equi pment is free fromsoil residuals, egg deposits from plant pests,

noxi ous weeds, and plant seeds. The Contractor shall consult with the USDA
jurisdictional office for additional cleaning requirenents.

3.11 MAI NTENANCE OF POLLUTI ON FACI LI TI ES

The Contractor shall maintain permanent and tenporary pollution control
facilities and devices for the duration of the contract or for that length
of time construction activities create the particular pollutant.

3.12 M LI TARY MUNI TI ONS

In the event the Contractor discovers or uncovers nilitary munitions as
defined in 40 CFR 260, the Contractor shall imediately stop work in that
area and imedi ately informthe Contracting Oficer.

3.13 TRAI NI NG OF CONTRACTCOR PERSONNEL

The Contractor's personnel shall be trained in all phases of environnental
protection and pollution control. The Contractor shall conduct
environnental protection/pollution control neetings for all Contractor
personnel prior to conmencing construction activities. Additional meetings
shal | be conducted for new personnel and when site conditions change. The
trai ning and nmeeting agenda shall include: nmethods of detecting and
avoiding pollution; famliarization with statutory and contractua

pol lution standards; installation and care of devices, vegetative covers,
and instrunments required for nonitoring purposes to ensure adequate and
conti nuous environmental protection/pollution control; anticipated
hazardous or toxic chemicals or wastes, and other regul ated contani nants;
recognition and protection of archaeol ogical sites, artifacts, wetlands,
and endangered species and their habitat that are known to be in the area.

3.14 POST CONSTRUCTI ON CLEANUP

The Contractor shall clean up all areas used for construction in accordance
with Contract Clause: "Cleaning Up". The Contractor shall, unless
otherwi se instructed in witing by the Contracting O ficer, obliterate al
signs of tenporary construction facilities such as haul roads, work area,
structures, foundations of tenporary structures, stockpiles of excess or
waste materials, and other vestiges of construction prior to fina
acceptance of the work. The disturbed area shall be graded, filled and the
entire area seeded unl ess otherw se indicated.

-- End of Section --
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SECTI ON 01420

SOURCES FOR REFERENCE PUBLI CATI ONS
08/ 02

PART 1 GENERAL
1.1 REFERENCES

Various publications are referenced in other sections of the specifications
to establish requirements for the work. These references are identified in
each section by docunent nunber, date and title. The document numnber used
inthe citation is the nunber assigned by the standards producing

organi zation, (e.g. ASTM B 564 Nickel Alloy Forgings). However, when the
st andards produci ng organi zati on has not assigned a nunber to a docunent,
an identifying nunber has been assigned for reference purposes.

1.2 ORDERI NG | NFORVATI ON

The addresses of the standards publishing organizati ons whose docunents are
referenced in other sections of these specifications are |isted bel ow, and
if the source of the publications is different fromthe address of the
sponsoring organi zation, that infornation is also provided. Docunents
listed in the specifications with nunbers which were not assigned by the

st andar ds produci ng organi zati on should be ordered fromthe source by title
rat her than by number.

ACl | NTERNATI ONAL (ACl)

P. 0. Box 9094

Farm ngton Hlls, M 48333-9094
Ph: 248-848- 3700

Fax: 248-848-3701

Internet: http://ww.aci-int.org

Al'R CONDI TI ONI NG AND REFRI GERATI ON | NSTI TUTE (ARI)
4301 North Fairfax Dr., Suite 425

ATTN:  Pubs Dept.

Arlington, VA 22203

Ph: 703-524- 8800

Fax: 703-528-3816

E-mail: ari@ri.org

Internet: http://ww. ari.org

Al R CONDI TI ONI NG CONTRACTORS OF AMERI CA ( ACCA)
2800 Shirlington Road, Suite 300

Arlington, VA 22206

Ph:  703-575-4477

FAX: 703-575-4449

Internet: http://ww.acca.org

Al R DI FFUSI ON COUNCI L ( ADC)

1000 East Whodfield Road, Suite 102
Shaunburg, IL 60173-5921

Ph: 847-706-6750

Fax: 847-706-6751

Internet: http://ww.flexibl educt. org
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Al R MOVEMENT AND CONTROL ASSOCI ATI ON ( AMCA)
30 W University Dr.

Arlington Heights, IL 60004-1893

Ph: 847-394- 0150

Fax: 847-253-0088

Internet: http://ww.anta.org

ALUM NUM ASSCCI ATI ON ( AA)

900 19th Street N W

Washi ngton, DC 20006

Ph: 202- 862- 5100

Fax: 202-862-5164

Internet: http://ww.alum numorg

AMERI CAN ARCHI TECTURAL MANUFACTURERS ASSCCI ATl ON ( AAMVA)
1827 Wal den Ofc. Sq.

Suite 104

Schaunburg, IL 60173-4268

Ph: 847-303-5664

Fax: 847-303-5774

Internet: http://ww.aananet.org

AVERI CAN ASSOCI ATI ON OF STATE H GHWAY AND TRANSPORTATI ON OFFI Cl ALS
(AASHTO

444 N. Capital St., NW Suite 249

Washi ngton, DC 20001

Ph: 800- 231- 3475 202- 624-5800

Fax: 800-525-5562 202-624-5806

Internet: http://ww.aashto.org

AVERI CAN ASSOCI ATI ON OF TEXTI LE CHEM STS AND COLORI STS ( AATCCO)
P. O Box 12215

Research Triangle Park, NC 27709-2215

Ph: 919- 549- 8141

Fax: 919-549-8933

Internet: http://ww.aatcc.org

AMERI CAN BEARI NG MANUFACTURERS ASSQOCI ATI ON ( ABMA)
2025 M Street, NW Suite 800

Washi ngton, DC 20036

Ph: 202-367- 1155

Fax: 202-367-2155

Internet: http://ww.abna-dc.org

AMERI CAN BO LER MANUFACTURERS ASSCCI ATl ON ( ABMVA)
4001 North 9th Street, Suite 226

Arlington, VA 22203-1900

Ph: 703-522- 7350

Fax: 703-522-2665

Internet: http://ww.abma. com

AMERI CAN CONCRETE PI PE ASSOCI ATI ON ( ACPA)
222 \West Las Colinas Blvd., Suite 641
Irving, TX 75039-5423

Ph: 972-506- 7216 or 800-290-2272

Fax: 972-506- 7682

Internet: http://ww.concrete-pipe.org
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e-mail: info@oncrete-pipe.org

AMERI CAN CONFERENCE OF GOVERNMENTAL | NDUSTRI AL HYGE ENI STS ( ACA H)
1330 Kenper Meadow Dr.

Suite 600

Cincinnati, OH 45240

Ph: 513-742-2020

Fax: 513-742-3355

Internet: http://ww.acgih.org

E-mail: pubs@cgih.org

AVERI CAN FOREST & PAPER ASSCCI ATI ON ( AF&PA)
Anerican Wod Counci |

ATTN:  Publications Dept.

1111 Nineteenth St. NW Suite 800

Washi ngton, DC 20036

Ph: 800-294-2372 or 202-463-2700

Fax: 202-463-2471

Internet: http://ww. af andpa. or g/ awc/

AVERI CAN GAS ASSCOCI ATI ON (AGA)
400 N. Capitol St. N WSuite 450
Washi ngton, D.C. 20001

Ph: 202-824-7000

Fax: 202-824-7115

Internet: http://ww.aga.org

AMERI CAN GAS ASSCCI ATI ON LABORATORI ES ( AGAL)
400 N. Capitol St. N.WSuite 450

Washi ngton, D.C. 20001

Ph: 202-824- 7000

Fax: 202-824-7115

Internet: http://ww.aga.org

AMERI CAN GEAR MANUFACTURERS ASSOCI ATI ON ( AGVA)
1500 King St., Suite 201

Al exandria, VA 22314-2730

Ph: 703- 684- 0211

Fax: 703-684-0242

Internet: http://ww.agna.org

AVERI CAN | NSTI TUTE OF STEEL CONSTRUCTI ON (Al SC)
One East Wacker Dr., Suite 3100

Chi cago, IL 60601-2001

Ph: 312-670- 2400

Publ i cati ons: 800-644-2400

Fax: 312-670-5403

Internet: http://ww.aisc.org

AVERI CAN | NSTI TUTE OF TI MBER CONSTRUCTI ON (Al TC)
7012 So. Revere Parkway, Suite 140

Engl ewood, CO 80112

Ph: 303-792- 9559

Fax: 303-792-0669

Internet: http://ww.aitc-glulamorg

AMERI CAN | RON AND STEEL | NSTI TUTE (Al SI)
1101 17th St., NW Suite 1300
Washi ngt on, DC 20036
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Ph: 202-452-7100
Internet: http://ww.steel.org

AMERI CAN NATI ONAL STANDARDS | NSTI TUTE ( ANSI )
1819 L Street, NW 6th Fl oor

Washi ngt on, DC 20036

Ph: 202-293- 8020

Fax: 202-293-9287

Internet: http://ww.ansi.org/

Note --- Docunents beginning with the letter "S' can be ordered
from

Acoustical Society of Anerica

St andards and Publications Fulfillnment Center
P. O Box 1020

Sewi ckl ey, PA 15143-9998

Ph: 412-741-1979

Fax: 412-741-0609

Internet: http://asa.aip.org

Ceneral e-mmil: asa@ip.org

Publications e-mail: asapubs@bdintl.com

AMERI CAN NURSERY AND LANDSCAPE ASSOCI ATI ON (ANLA)
1250 | St., NW Suite 500

Washi ngton, DC 20005-3922

Ph: 202-789-2900

FAX: 202-789-1893

Internet: http://ww.anla.org

AVERI CAN PETROLEUM | NSTI TUTE ( API)
1220 L St., NW

Washi ngton, DC 20005-4070

Ph: 202-682-8000

Fax: 202-682-8223

Internet: http://ww.api.org

AVERI CAN PUBLI C HEALTH ASSOCI ATl ON ( APHA)
800 | Street, NW

Washi ngt on, DC 20001

PH 202-777-2742

FAX: 202-777-2534

Internet: http://ww.apha.org

AMERI CAN RAI LWAY ENG NEERI NG & MAI NTENANCE- OF- WAY ASSOCI ATI ON
( AREMB)

8201 Corporate Dr., Suite 1125

Landover, MD 20785-2230

Ph: 301- 459- 3200

Fax: 301-459-8077

Internet: http://ww.arena.org

AMERI CAN SOCI ETY FOR NONDESTRUCTI VE TESTI NG ( ASNT)
1711 Arlingate Lane

P. O Box 28518

Col umbus, OH 43228-0518

Ph: 800- 222- 2768

Fax: 614-274-6899

Internet: http://ww. asnt.org
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AVERI CAN SOCI ETY FOR QUALITY (ASQ
600 North Pl anki nton Avenue

M | waukee, W 53202-3005

Ph: 800- 248- 1946

Fax: 414-272-1734

Internet: http://ww.asq.org

ASTM | NTERNATI ONAL ( ASTM

100 Barr Harbor Drive

West Conshohocken, PA 19428-2959
Ph: 610- 832- 9585

Fax: 610-832-9555

Internet: http://ww.astmorg

AMERI CAN SOCI ETY OF ClVIL ENG NEERS (ASCE)
1801 Al exander Bell Drive

Reston, VA 20191-4400

Ph: 703-295-6300 - 800-548-2723

Fax: 703-295-6222

Internet: http://ww.asce.org

e-mail: marketi ng@sce.org

AVERI CAN SOCI ETY OF HEATI NG REFRI GERATI NG AND Al R- CONDI TI ONI NG
ENG NEERS ( ASHRAE)

1791 Tullie Crcle, NE

Atlanta, GA 30329

Ph: 800-527-4723 or 404-636-8400

Fax: 404-321-5478

Internet: http://ww.ashrae.org

AMERI CAN SOCI ETY OF SANI TARY ENG NEERI NG ( ASSE)
901 Canterbury, Suite A

West | ake, OH 44145

Ph: 440- 835- 3040

Fax: 440-835-3488

E-mail: asse@x.netcomcom

Internet: http://ww. asse-pl unbi ng. org

AMERI CAN WATER WORKS ASSCOCI ATl ON( AWAA)
6666 West Quincy

Denver, CO 80235

Ph:  800-926- 7337 - 303-794-7711

Fax: 303-794-7310

Internet: http://ww. awa. org

AMERI CAN VELDI NG SOCI ETY ( AW5)
550 N. W LeJeune Road

Mam , FL 33126

Ph: 800- 443- 9353 - 305-443-9353
Fax: 305-443- 7559

Internet: http://ww. amwel d. org

AMERI CAN WOOD- PRESERVERS' ASSOCI ATI ON ( AWPA)
P. O Box 5690

Grandbury, TX 76049-0690

Ph: 817- 326- 6300

Fax: 817-326-6306
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Internet: http://ww. awpa. com

APA - THE ENGQ NEERED WOOD ASSOCI ATI ON ( APA)
P. O Box 11700

Tacoma, WA 98411-0700

Ph: 253-565- 6600

Fax: 253-565-7265

Internet: http://ww. apawood. org

ARCHI TECTURAL & TRANSPORTATI ON BARRI ERS COVPLI ANCE BOARD ( ATBCB)

The Access Board

1331 F Street, NW Suite 1000

Washi ngton, DC 20004- 1111

PH: 202-272-5434

FAX: 202-272-5447

Internet: http://ww.access-board. gov

ARCHI TECTURAL WOODWORK | NSTI TUTE ( AW)
1952 I saac Newton Square West

Rest on, VA 20190

Ph: 703-733-0600

Fax: 703-733-0584

Internet: http://ww.awi net.org

ASBESTOS CEMENT Pl PE PRODUCERS ASSCOCI ATI ON ( ACPPA)
PMB114- 1745 Jefferson Davis H ghway

Arlington, VA 22202

Ph: 514-861- 1153

Fax: 514-861-1152

Internet: None

ASM | NTERNATI ONAL ( ASM

9639 Ki nsman Road

Materials Park, OH 44073-0002
Ph: 440-338-5151

Fax: 440-338-4634

Internet: http://www. asmintl.org
Order Publications From

ASM | nt er nat i onal

ATTN. ©MSC/ Book O der

P. O Box 473

Novelty, OH 44072-9901

ASME | NTERNATI ONAL ( ASMVE)
Three Park Avenue

New York, NY 10016-5990

Ph: 212-591-7722

Fax: 212-591-7674

Internet: http://ww.asne.org

ASPHALT | NSTI TUTE (Al)

Research Park Dr.

P. O Box 14052

Lexi ngton, KY 40512-4052

Ph: 859- 288- 4960

Fax: 859-288-4999

Internet: http://ww.asphaltinstitute.org
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ASSCCI ATED Al R BALANCE COUNCI L ( AABC)
1518 K St., NW Suite 503

Washi ngt on, DC 20005

Ph: 202-737- 0202

Fax: 202-638-4833

Internet: http://ww. aabchqg. com
E-mail: aabchg@ol .com

ASSCCI ATI ON FOR THE ADVANCEMENT OF MEDI CAL | NSTRUVENTATI ON ( AAM )
1110 N. debe Rd., Suite 220

Arlington, VA 22201-5762

Ph:  1-800I - 332-2264 or 703-525-4890

Fax: 703-276-0793

Internet: http://ww.aani.org

ASSQOC!| ATI ON OF EDI SON | LLUM NATI NG COVPANI ES ( AEI O)
600 No. 18th St.

P. O Box 2641

Bi rmi ngham AL 35291

Ph: 205- 257- 2530

Fax: 205-257-2540

Internet: http://ww.aeic.org

ASSOCI ATI ON OF HOVE APPLI ANCE MANUFACTURERS ( AHAM
1111 19th St. NW, Suite 402

Washi ngt on, DC 20036

Ph: 202-872-5955

Fax: 202-872-9354

Internet: http://ww.aham org

Bl FMA | NTERNATI ONAL ( BI FMR)

2680 Horizon Drive SE, Suite A-1
Grand Rapids, M 49546- 7500

Ph: 616- 285- 3963

Fax: 616-285-3765

Internet: http://ww.bifnma. com
E-mail: enmnil @ifnm. com

Bl OCYCLE, JOURNAL OF COWVPOSTI NG AND RECYCLI NG ( Bl OCYCLE)
The JG Press Inc.

419 State Avenue

Emmaus PA. 18049

Ph: 610-967-4135

Internet: http://ww. biocycle. net

E-mail: jgpress@ gpress.com

BRI CK | NDUSTRY ASSCCI ATI ON (Bl A)
11490 Conmerce Park Dr., Suite 308
Reston, VA 22091-1525

Ph: 703- 620- 0010

Fax: 703-620-3928

Internet: http://ww.brickinfo.org

BRI TI SH STANDARDS | NSTI TUTE ( BSI)
389 Chi swi ck H gh Road

London W 4AL

United Ki ngdom

Phone: +44 (0)20 8996 9000

Fax: +44 (0)20 8996 7400
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Emai | : I nf o@si - gl obal . com
Website: http://ww. bsi-global.com

BU LDERS HARDWARE MANUFACTURERS ASSOCI ATI ON ( BHVA)
355 Lexington Ave.

17th fl oor

New York, NY 10017-6603

Ph: 212-297-2122

Fax: 212-370-9047

Internet: http://ww. buil dershardware. com

CARPET AND RUG | NSTI TUTE (CRI)

310 Hol i day Ave.

Dal ton, GA 30720

P. O Box 2048

Dal ton, GA 30722-2048

Ph: 1- 800- 882-3176 or 706-278-0232
Fax: 706-278-8835

Internet: http://ww.carpet-rug.com

CAST |RON SO L PI PE | NSTI TUTE (Cl SPI)
5959 Shallowford Rd., Suite 419
Chattanooga, TN 37421

Ph: 423-892- 0137

Fax: 423-892-0817

Internet: http://ww.cispi.org

DACA21- 03- R- 0046

CEI LI NGS & | NTERI CR SYSTEMS CONSTRUCTI ON ASSOCI ATI ON ( Cl SCA)

1500 Li ncoln H ghway, Suite 202
St. Charles, IL 60174

Ph:  630-584-1919

Fax: 630-584-2003

Internet: http://ww.cisca.org

CENTERS FOR DI SEASE CONTROL AND PREVENTI ON ( CDC)

1600 difton Road

Atl anta, GA 30333

PH 404-639- 3311

FAX:

Internet: http://ww.cdc. gov

CHEM CAL FABRI CS & FI LM ASSCCI ATl ON ( CFFA)

1300 Summer Ave.

Cl evel and OH 44115-2851

PH 216-241- 7333

FAX: 216-241-0105

Internet: http://ww.chenical fabricsandfilmconi
X 4/ 02

CHLORI NE | NSTI TUTE (Cl)

2001 L St., NWSuite 506
Washi ngton, DC 20036

Ph: 202-775- 2790

Fax: 202-223-7225

Internet: http://ww.cl2. com

SECTI ON 01420 Page 9
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COVPRESSED Al R AND GAS | NSTI TUTE (CAd)

1300 Summer Ave.

Cl evel and OH 44115-2851

PH 216-241-7333

FAX: 216-241-0105

Internet: http://ww.cagi.org/

COVPRESSED GAS ASSCOCI ATI ON ( CGA)

4221 WAl ney Road, 5th Fl oor
Chantilly, VA 20151-2923

Ph: 703-788-2700

Fax: 703-961-1831

Internet: http://ww. cganet.com
e-mail: Customer_Servi ce@ganet.com

CONCRETE REI NFORCI NG STEEL | NSTI TUTE (CRSI)
933 N. Plum Grove Rd.

Schaunburg, IL 60173-4758

Ph: 847-517-1200

Fax: 847-517-1206

Internet: http://ww.crsi.org/

CONSUMER PRCDUCT SAFETY COWM SSI ON ( CPSC)
4330 East-West H ghway

Bet hesda, Maryl and 20814- 4408

Ph:  301-504- 0990

Fx: 301-504-0124 and 301-504- 0025
Internet: http://ww. cpsc. gov

CONVEYOR EQUI PMENT MANUFACTURERS ASSOCI ATI ON ( CEMR)
6724 Lone Cak Bl vd.

Napl es, Florida 34109

Ph: 941-514- 3441

Fax: 941-514-3470

Internet: http://ww.cenanet.org

COOLI NG TECHNOLOGY | NSTI TUTE ( CTI)
2611 FM 1960 West

Suite H 200

Houst on, TX 77068- 3730

Ph:  281-583-4087

Fax: 281-537-1721

Internet: http://ww.cti.org

COPPER DEVELOPMENT ASSCOCI ATI ON ( CDA)
260 Madi son Ave.

New Yor k, NY 10016

Ph: 212-251-7200

Fax: 212-251-7234

Internet: http://ww. copper.org
E-mail: staff@da. copper.org

CRANE MANUFACTURERS ASSOCI ATI ON OF AMERI CA ( CVAA)

8720 Red Cak Blvd., Ste, 201

Charlotte, NC 28217 USA

Ph: 704-676-1190 or 800-722-6832

Fx: 704-676-1199

Internet: http://ww. mhia.org/psc/psc_products _cranes.cfm
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DI STRI CT OF COLUMBI A MUNI Cl PAL REGULATI ONS ( DCVR)

441 4th Street NW

WAcsi ngt on DC 20001

PH 202-727-1000

Internet: http://ww.abfa.conidcdocs/dcnrlist. htm

DOOR AND ACCESS SYSTEM MANUFACTURERS ASSOCI ATl ON ( DASMR)
1300 Summer Avenue

C evel and, OH 44115-2851

Ph: 216-241-7333

Fax: 216-241-0105

Internet: http://ww.dasnma. com

e-mai | : dasma@asma. com

DOOR AND HARDWARE | NSTI TUTE ( DHI)
14150 Newbrook Dr. Suite 200
Chantilly, VA 20151-2223

Ph: 703-222- 2010

Fax: 703-222-2410

Internet: http://ww.dhi.org
e-mail: techdept @hi.org

DUCTI LE | RON PI PE RESEARCH ASSCCI ATI ON ( DI PRA)
245 Riverchase Parkway East, Suite 0

Bi rmi ngham AL 35244

Ph: 205-402-8700

Fax: 205-402-8730

Internet: http://ww.dipra.org

E-mail: info@lipra.org

El FS | NDUSTRY MEMBERS ASSOCI ATI ON ( EI MR)
3000 Corporate Center Drive, Suite 270
Morrow, GA 30260

Ph:  800-294- 3462

Fax: 770-968-5818

Internet: http://ww.ei ma. com

ELECTRI CAL GENERATI NG SYSTEMS ASSOC!I ATI ON ( EGSA)
1650 South Di xi e Hi ghway, Ste. 500

Boca Raton, FL 33432

Ph: 561-750- 5575

Fax: 561-395-8557

Internet: http://ww.egsa.org

ELECTRONI C | NDUSTRI ES ALLI ANCE ( El A)
2500 W son Bl vd.

Arlington, VA 22201-3834

Ph:  703-907- 7500

Fax: 703-907-7501

Internet: http://ww.eia.org

ENERGY RESEARCH AND DEVELOPMENT ADM NI STRATI ON ( ERDA)
Organi zati on abol i shed by Dept of Energy Act

(91 stat 577)4 Aug 1977

Successor Organi zation is Departnment of Energy

PH:

FAX:
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Internet: http://ww. nbe. doe. gov/

ENG NE MANUFACTURERS ASSOCI ATI ON ( EMA)

Two North LaSalle Street, Suite 2200

Chi cago, Il 60602

PH: 312-827-8700

FAX: 312-827-8737

Internet: http://ww.engi ne- manuf acturers. org/

ETL TESTI NG LABORATORI ES (ETL)
Intertek Testing Services, ETL SEMKO
70 Codman Hill Road

Boxbor ough, MA 01719

PH  1-800-967-5352

FAX: 1-800-813-9442

Internet: http://ww. etl senko. com
E-mail: info@tlsenko.com

DACA21- 03- R- 0046

EUROPEAN COWM TTEE FOR ELECTROTECHNI CAL STANDARDI ZATI ON ( CENELEC)

CENELEC CS Info & Publications Depart ment
Rue de Stassartstraat 35

1050 Brussels

Phone: + 32 2 519 68 71

Fax: + 32 2 519 69 19

Internet: http://ww.cenel ec.org

EXPANSI ON JO NT MANUFACTURERS ASSOC!I ATI ON ( EIMA)
25 N Br oadway

Tarrytown, NY 10591

Ph:  914-332-0040

Fax: 914-332-1541

Internet: http://ww.ejnm.org

FM GLOBAL (FM

1301 Atwood Avenue

P. Q. Box 7500

Johnston, Rl 02919

Ph: (for publications) 781-255-6681
Ph: (Toll-Free): 877-364-6726

Fax: 781-255-0181

Internet: http://ww.fngl obal.com

FLUI D SEALI NG ASSOCI ATI ON ( FSA)

994 A d Eagle School Road #1019

Wayne, PA 19087

PH  610-971-4850

FAX: 610-9971- 4859

Internet: http://ww.fluidsealing.com
E-mail: info@]l uidsealing.com

FORESTRY SUPPLI ERS ( FSUP)

205 West Rankin St

P. O Box 8397

Jackson, M5 39284-8397

Ph:  601- 354- 3565

Fax: 601-292-0165

Internet: http://ww.forestry-suppliers.com

SECTI ON 01420 Page 12
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FOUNDATI ON FOR CROSS- CONNECTI ON CONTROL AND HYDRAULI C RESEARCH
(FCCCHR)

Uni versity of South California

Kaprielian Hall 200

Los Angeles, CA 90089-2531

Ph: 213-740- 2032

Fax: 213-740-8399

Internet: http://ww. usc. edu/ dept/fccchr

GEOLOJ CAL SCOCI ETY OF AMERI CA (GSA)
P. O Box 9140

Boul der, CO 80301-9140

Ph:  800-443- 4472

Fax: 303-357-1070

Internet: http://ww. geosociety.org

GECSYNTHETI C | NSTI TUTE (GSI)

475 Kedron Ave.

Fol som PA 19033-1208

Ph: 610- 522- 8440

Fax: 610-522-8441

Internet: http://ww.geosynthetic-institute.org

GLASS ASSOCI ATI ON OF NORTH AMERI CA ( GANA)
2945 SW Wanarmeker Drive, Suite A

Topeka, KS 66614-5321

Ph: 785-271-0208

Fax: 785-271-0166

Internet: http://ww. gl asswebsite.conl GANA

GYPSUM ASSCOCI ATI ON ( GA)

810 First St. NE, Suite 510
Washi ngt on, DC 20002

Ph: 202- 289- 5440

Fax: 202-289-3707

Internet: http://ww.gypsum org

HARDWOCD PLYWDOD & VENEER ASSOCI ATI ON ( HPVA)
1825 M chael Faraday Dr.

P. O Box 2789

Reston, VA 20195-0789

Ph: 703-435-2900

Fax: 703-435-2537

Internet: http://ww.hpva.org

HEAT EXCHANGE | NSTI TUTE ( HEl)

1300 Summer Ave

Cl evel and, OH 44115-2851

Ph: 216-241- 7333

Fax: 216-241-0105

Internet: http://ww. heat exchange. org
emai | : hei @eat exchange. org

HO ST MANUFACTURERS | NSTI TUTE (HM )

8720 Red Oak Blvd., Suite 201
Charl otte, NC 28217

PH 704-676-1190

FAX: 704-676-1199
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Internet: http://ww. mhia.org/psc/PSC Products Hoists.cfm

HOLLOW METAL MANUFACTURERS ASSCCI ATI ON ( HMVA)

NAAMM Headquarters

8 South M chigan Avenue, Suite 1000

Chi cago, IL 60603

PH: 312-332- 0405

FAX: 312-332-0706

Internet: http://ww. naanm or g/ hmma. ht m

NOTE --- HWVWMA has nerged with NAAAM

H P. WH TE LABORATORY ( HPW

3114 Scarboro Rd.

Street, MD 21154

Ph: 410-838-6550

fax: 410-838-2802

Internet: http://ww. hpwhite.com

HYDRAULI C | NSTI TUTE (H)

9 Sylvan Way, Suite 180

Par si ppany, NJ 07054- 3802

Ph: 888-786-7744 or 973-267-9700
Fax: 973-267-9055

Internet: http://ww. punps.org

HYDRONI CS | NSTI TUTE DI VI SI ON OF GANMA ( HYl)

35 Russo Pl .

P. O Box 218

Ber kel ey Hei ghts, NJ 07922-0218

Ph: 908- 464- 8200

Fax: 908-464-7818

Internet: http://ww.gananet. org/ publist/hydroordr. htm

| BM CORPORATI ON (| BM

Publ i cati ons

4800 Falls of the Neuse

Ral ei gh, NC 27609

Ph: 800-879-2755, Option 1

Fax: 800-445-9269

Internet: http://ww.ibm com shop/publications/order

| LLUM NATI NG ENG NEERI NG SOCI ETY OF NORTH AMERI CA (| ESNA)
120 wall Sst., 17th Floor

New York, NY 10005-4001

Ph: 212-248-5000

Fax: 212-248-5017

Internet: http://ww.iesna.org

| NDUSTRI AL FASTENERS | NSTI TUTE (1 FI)

1717 East 9th St., Suite 1105

Cl evel and, OH 44114-2879

Ph: 216-241- 1482

Fax: 216-241-5901

Internet: http://ww.industrial-fasteners.org
e-mai | : indfast@uol.com

| NSECT SCREENI NG VEAVERS ASSOC!I ATI ON (| SWA)
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DEFUNCT in 1997

I NSTI TUTE OF CLEAN Al R COVPANI ES (| CAC)
1660 L St., NW Suite 1100

Washi ngton, DC 20036-5603

Ph: 202-457- 0911

Fax: 202-331-1388

E-mail: jsmith@cac.com

Internet: http://icac.com

| NSTI TUTE OF ELECTRI CAL AND ELECTRONI CS ENG NEERS (| EEE)
445 Hoes Ln, P. O Box 1331

Pi scat away, NJ 08855-1331

Ph: 732-981- 0060 OR 800-701-4333

Fax: 732-981-9667

Internet: http://ww.ieee.org

E-mai |l : custoner.services@eee.org

| NSTI TUTE OF ENVI RONMENTAL SCI ENCES AND TECHNOLOGY (| EST)
940 East Nort hwest Hi ghway

Mount Prospect, IL 60056

Ph: 847-255-1561

Fax: 847-255-1699

Internet: http://ww.iest.org

| NSULATED CABLE ENG NEERS ASSOCI ATI ON (| CEA)
P. O Box 1568

Carrollton, GA 30117

Ph: 770-830-0369

Fax: 770-830-8501

E- mai | :

Internet: http://ww.icea. net

| NTERNATI ONAL APPROVAL SERVI CES (| AS)

8501 East Pl easant Valley Rd.

Clevel and, OH 44131

Ph:  216-524-4990

Fax: 216-328-8118

Internet: http://ww.csa-international.org

| NTERNATI ONAL ASSOCI ATI ON OF PLUMBI NG AND MECHANI CAL OFFI Cl ALS
(1 APMO)

20001 East WAl nut Dr., So.

Wal nut, CA 91789-2825

Ph: 909- 595- 8449

Fax: 909-594- 3690

Fax for Stds: 909-594-5265

Internet: http://ww.iapno.org

| NTERNATI ONAL CODE COUNCI L (1 CC)
5203 Leesburg Pi ke, Suite 600

Fal |l s Church, VA 22041

Ph: 703-931- 4533

Fax: 703-379-1546

Internet: http://ww.intlcode.org

| NTERNATI ONAL CONCRETE REPAI R | NSTI TUTE (1 CRI)

3166 S. R ver Road, Suite 132
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Des Pl aines, |IL 60018

Phone: 847-827-0830

Fax: 847-827-0832

Internet: http://ww.icri.org

| NTERNATI ONAL CONFERENCE OF BUI LDI NG OFFI ClI ALS (| CBO)
5360 Workman M1 Rd.

Wiittier, CA 90601-2298

Ph: 800- 284- 4406

Ph: 562- 699- 0541

Fax: 562-692-3853

Internet: http://ww.icbo.org

| NTERNATI ONAL ELECTRI CAL TESTI NG ASSOC!I ATI ON ( NETA)

P. O Box 687

106 Stone Street

Morrison, Col orado 80465

PH: 303-697-8441

FAX: 303-697-8431

Internet: http://ww.netaworld.org

| NTERNATI ONAL ELECTROTECHNI CAL COWM SSI ON (| EC)
3, rue de Varenbe, P.O Box 131

CH 1211 Geneva 20, Switzerland

Ph: 41-22-919-0211

Fax: 41-22-919-0300

Internet: http://ww.iec.ch

e-mail: info@ec.ch

| NTERNATI ONAL GROUND SOURCE HEAT PUMP ASSCCI ATl ON (| GSHPA)

Il ahoma State University

490 Cordell South

Stillwater OK 74078-8018

PH  800- 626- 4747

FAX: 405-744-5283

Internet: http://ww.igshpa. okstate. edu/

| NTERNATI ONAL | NSTI TUTE OF AMMONI A REFRI GERATI ON (| | AR)
1110 N. G ebe Rd., Suite 250

Arlington, VA 22201

Ph:  703-312-4200

Fax: 703-312-0065

Internet: http://ww.iiar.org

e-mail: iiar@iar.org

| NTERNATI ONAL MUNI Cl PAL SI GNAL ASSOCI ATI ON (| MBA)
P. O Box 539

165 East Union St.

Newar k, NY 14513-0539

Ph: 315-331-2182

Ph: 800- 723- 4672

Fax: 315-331-8205

Internet: http://ww.insasafety.org/

| NTERNATI ONAL ORGANI ZATI ON FOR STANDARDI ZATI ON (1 SO
1, rue de Varenbe'
Case Postal e 56
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CH 1211 Ceneve 20 Switzerl and
Ph: 41-22-749-0111

Fax: 41-22-733-3430

Internet: http://ww.iso.ch
e-mail: central @so.ch

| NTERNATI ONAL SLURRY SURFACI NG ASSOCI ATI ON (/| SSA)

3 Church Circle, PMB 250
Annapolis, MD 21401

Ph: 410- 267- 0023

Fax: 410-267-7546

Internet: http://ww.slurry.org
e-mail: krissoff@lurry.org

| NTERNATI ONAL TELECOVMUNI CATI ON UNI ON (| TU)
Order from

U S. Dept of Conmerce

Nati onal Technical Information Service
5285 Port Royal Road.

Springfield, VA 22161

Ph: 703-605-6040

FAX: 703- 605- 6887

Internet: http://ww.ntis.gov

For documents not avail from Dept of Conmerce:
Sal es Service

I nternati onal Tel ecommuni cati on Uni on

Pl ace des Nati ons

CH 1211 Geneve 20

Swi tzerl and

E-Mail: sales@tu.ch

Ph: 41.22.730.6141

Fax: 41.22.730.5194

Internet: http://ww.itu.org

DACA21- 03- R- 0046

| PC - ASSOCI ATI ON CONNECTI NG ELECTRONI CS | NDUSTRI ES (| PQ)

2215 Sanders Rd.

Nor t hbrook, IL 60062-6135
Ph: 847-509-9700

Fax: 847-509-9798

Internet: http://ww.ipc.org
e-mail: orderipc@pc.org

| RON & STEEL SOCI ETY (| SS)

186 Thorn Hill Road

Warrendal e, PA 15086-7528

Ph: 724-776-1535 Ext 1

Fax: 724-776-0430

E-Mail: dennisf@ss.org

I nternet: http://ww. i ssource. org

| SA - THE | NSTRUMENTATI ON, SYSTEMS AND AUTOVATI ON SCCI ETY (| SA)

67 Al exander Drive

P. O Box 12277

Research Triangle Park, NC 27709
Ph: 919- 549- 8411

Fax: 919-549-8288

e-mail: info@sa.org

Internet: http://ww.isa.org
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KI TCHEN CABI NET MANUFACTURERS ASSOCI ATl ON ( KCWR)
1899 Preston Wite Dr.

Reston, VA 20191-5435

Ph: 703-264- 1690

Fax: 703-620- 6530

Internet: http://ww.kcna.org

L. H BAILEY HORTORI UM ( LHBH)

c/o Cornell University

I nformati on and Referral Center

Day Hall Lobby

It haca, NY 14853-2801

PH: 607-254-1 NFO (4636)

Internet: http://ww.plantbio.cornell.edu/Hortorium

MANUFACTURERS STANDARDI ZATI ON SOCI ETY OF THE VALVE AND FI TTI NGS
| NDUSTRY ( MBS)

127 Park St., NE

Vi enna, VA 22180-4602

Ph: 703-281-6613

Fax: 703-281-6671

Internet: htp://ww. nss-hqg.com

e-mail: info@mss-hg.com

MAPLE FLOORI NG MANUFACTURERS ASSOCI ATI ON ( MFMR)
60 Revere Dr., Suite 500

Nort hbrook, IL 60062

Ph: 847-480-9138

Fax: 847-480-9282

Internet: http://ww. mapl efl oor. org

MARBLE | NSTI TUTE OF AMERI CA (M A)

30 Eden Alley, Suite 301

Col umbus, OH 43215

Ph: 614-228-6194

Fax: 614-461-1497

Internet: http://ww. marble-institute.com
e-mail: info@mrble-institute.com

MASTER PAI NTERS | NSTI TUTE (MPI)

4090 Gravel ey Street

Bur naby, BC CANADA V5C 3T6

PH: 888-674-8937

Fx: 888-211-8708

Internet: http://ww. paintinfo.com npi

METAL BUI LDI NG MANUFACTURERS ASSQCI ATI ON ( MBVAR)
1300 Summer Ave.

Cl evel and, OH 44115-2851

Ph: 216-241-7333

Fax: 216-241-0105

Internet: http://ww. nbma. com

e-mail: nmbma@bna. com

METAL LATH STEEL FRAM NG ASSOCI ATI ON ( ML/ SFA)

NAAMM Headquarters
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NOTE - - -

8 South M chigan Avenue, Suite 1000

Chi cago, IL 60603

PH 312-332-0405

FAX: 312-332-0706

Internet: http://ww. naamm org/ nm sfa. htm
M./ SFA has nerged wi th NAAWM

M DWEST | NSULATI ON CONTRACTORS ASSOCI ATI ON (M CA)
2017 So. 139th Cir.

Omaha, NE 68144

Ph: 402- 342- 3463

Fax: 402-330-9702

Internet: http://ww. i cainsulation.org

e-mail: info@n cainsulation.org

MONORAI L MANUFACTURERS ASSCCI ATI ON ( MVR)

8720 Red Cak Blvd., Suite 201
Charl otte, NC 28217

PH: 704-676-1190

FAX: 704-676-1199

Internet: http://ww. mhia.org/

NACE | NTERNATI ONAL ( NACE)

1440 South Creek Drive
Houston, TX 77084-4906

Ph: 281-228- 6200

Fax: 281-228-6300

Internet: http://ww.nace.org

DACA21- 03- R- 0046

NATI ONAL ASSOCI ATI ON OF ARCHI TECTURAL METAL MANUFACTURERS ( NAAMM)

8 S. Mchigan Ave, Suite 1000
Chi cago, IL 60603

Ph: 312-322- 0405

Fax: 312-332-0706

Internet: http://ww. naanm org
e-mail: naanm@ss. net

NATI ONAL BOARD OF BO LER AND PRESSURE VESSEL | NSPECTORS ( NBBPVI )

1055 Crupper Ave.

Col unbus, OH 43229-1183

Ph: 614- 888-8320

Fax: 614-847-1147

Internet: http://ww. national board. org
e-mail: tbecker @ati onal board. org

NATI ONAL CABLE TELEVI SI ON ASSOCI ATI ON ( NCTA)

Now. National Cable Tel ecomruni cati ons Associ ation

1724 Massachusetts Ave. NW
Washi ngton, DC 20036-1969

Ph: 202- 775- 3550

Fax: 202-775-1055

Internet: http://ww.ncta.com

NATI ONAL CONCRETE MASONRY ASSOCI ATI ON ( NCVR)
13750 Sunrise Valley Drive

Her ndon, VA 20171

Ph: 703-713-1900

Fax: 703-713-1910
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Internet: http://ww.ncna.org

NATI ONAL COUNCI L ON RADI ATI ON PROTECTI ON AND MEASUREMENTS ( NCRP)
7910 Wodnont Ave., Suite 800

Bet hesda, MD 20814- 3095

Ph: 800- 229- 2652

Ph. 301- 657- 2652

Fax: 301-907-8768

Internet: http://ww.ncrp.com

NATI ONAL DRI LLI NG ASSOCI ATI ON ( NDA)

10901D Roosevelt Boul evard North, Suite 100
St. Petersburg, FL 33716

Ph: 727-577-5006

FAX: 727-577-5012

Internet: http://ww. ndadu. con!

E-mail: info@dadu.com

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATl ON ( NEMR)
1300 N. 17th St., Suite 1847

Rosslyn, VA 22209

Ph: 703-841-3200

Fax: 703-841-3300

Internet: http://ww.nena. org/

E-mail: jas_peak@enn. org

NATI ONAL ENVI RONVENTAL BALANCI NG BUREAU ( NEBB)
8575 Grovemont Circle

Gai t hersburg, MD 20877-4121

Ph: 301-977- 3698

Fax: 301-977-9589

Internet: http://ww.nebb.org

NATI ONAL FENESTRATI ON RATI NG COUNCI L ( NFRC)
1300 Spring Street, Suite 500

Silver Spring, MD 20910

Ph:  301-589-6372

Fax: 303-588-6342

Internet: http://ww.nfrc.org

E-Mail: nfrcusa@ol.comor info@ofrc.com

NATI ONAL FI RE PROTECTI ON ASSOCI ATl ON ( NFPA)
1 Batterymarch Park

P. O Box 9101

Qui ncy, MA 02269-9101

Ph: 617-770-3000

Fax: 617-770-0700

Internet: http://ww.nfpa.org

NATI ONAL FLUI D PONER ASSOCI ATI ON ( NFLPA)
3333 N. Mayfair Rd.

M | waukee, W 53222-3219

Ph: 414-778- 3344

Fax: 414-778-3361

Internet: http://ww. nfpa.com

E-mail: nf pa@fpa.com

NATI ONAL HARDWOOD LUMBER ASSOCI ATI ON ( NHLA)
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6830 Ral ei gh LaG ange Road

P. 0. Box 34518

Menphi's, TN 38184-0518

Ph: 901-377-1818

Fax: 901-382-6419

e-mail: info@atl hardwood. org
Internet: http://ww. natl hardwood. org

NATI ONAL | NSTI TUTE FOR CERTI FI CATI ON | N ENG NEERI NG TECHNOLOG ES
(NI CET)

1420 King Street

Al exandria, VA 22314-2794

Ph:  888-476-4238

Internet: http://ww.nicet.org

NATI ONAL | NSTI TUTE FOR OCCUPATI ONAL SAFETY AND HEALTH ( NI GSH)
Mail Stop C 13

4676 Col unbi a Par kway

C ncinnati, OH 45226-1998

Ph:  800-356-4674

Fx: 513-533-8573

Internet: http://ww.cdc. gov/ni osh/ honepage. ht m

To order pubs for which a fee is charged, order from
Superi nt endent of Docunents

U S. Governnment Printing Ofice

732 North Capitol Street, NW

Mai | stop: SDE

Washi ngton, DC 20401

Ph: 866-512-2800 or 202-512-1800

Fax: 202-512-2250

Internet: http://ww.gpo. gov

NATI ONAL | NSTI TUTE OF JUSTI CE (NI J)

Nati onal Law Enforcenment and Corrections Technol ogy Center
2277 Research Blvd. - Milstop 1E

Rockvill e, NMD 20850

Ph: 800-248- 2742 or 301-519-5060

Fax: 301-519-5149

Internet: http://ww.nlectc.org

e-mail: asknlectc@lectc.org

NATI ONAL | NSTI TUTE OF STANDARDS AND TECHNOLOGY (NI ST)
100 Bureau Drive

Stop 3460

Gai t her sburg, MD 20899- 3460

Ph: 301-975-NI ST

Internet: http://ww. nist.gov

Order Publications From

Superi nt endent of Docunents

U S. Governnment Printing Ofice

732 North Capitol Street, NW

Mai | st op: SDE

Washi ngton, DC 20401

Ph: 866-512-1800 or 202-512-1800

Fax: 202-512-2250

Internet: http://ww.gpo. gov

or

Nati onal Technical Information Services (NTIS)
5285 Port Royal Rd.
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Springfield, VA 22161

Ph:  703-605- 6000

Fax: 703-605- 6900

Internet: http://ww.ntis.gov

NATI ONAL LI ME ASSOCI ATI ON ( NLA)

200 North d ebe Road, Suite 800
Arlington, VA 22203

PH 703-243-5463

FAX: 703-243-5489

Internet: http://ww.line.org

NATI ONAL OAK FLOORI NG MANUFACTURERS ASSOCI ATl ON ( NOFMB)
P. O Box 3009

Menphi's, TN 38173-0009

Ph: 901-526-5016

Fax: 901-526-7022

Internet: http://ww.nofna.org

NATI ONAL READY- M XED CONCRETE ASSOCI ATI ON ( NRMCA)
900 Spring St

Silver Spring, MD 20910

Ph: 301-587-1400

Fax: 301-585-4219

Internet: http://ww.nrnta.org

NATI ONAL ROOFI NG CONTRACTORS ASSOCI ATI ON ( NRCA)
10255 W higgins Rd., Suite 600

Rosenont, IL 60018

Ph: 847-299-9070

Fax: 847-299-1183

Internet: http://ww.nrca. net

NATI ONAL TERRAZZO & MOSAI C ASSCCI ATI ON ( NTMA)
110 East Market St., Suite 200 A

Leesburg, Virginia 20176

Ph: 703-779-1022 or 800-323-9736

Fax: 703-779-1026

Internet: http://ww.ntnma. com

e-mai |l : info@tma. com

NATURAL RESOURCE, AGRI CULTURAL AND ENG NEERI NG SERVI CE ( NRAES)

Cooper ative Extension

152 Ri |l ey- Robb Hal

Ithaca, NY 14853-5701

Ph: 607- 255- 7654

Fax: 607-254-8770

Internet: http://ww.nraes.org
E-mail: nraes@ornell.edu

NORTH AMERI CAN | NSULATI ON MANUFACTURERS ASSOCI ATI ON ( NAI MVA)
44 Canal Center Plaza, Suite 310

Al exandria, VA 22314

Ph: 703-684- 0084

Fax: 703-684-0427

Internet: http://ww.nainma.org

e-mail: insulation@aina.org
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NORTHEASTERN LUVBER MANUFACTURERS ASSOCI ATI ON ( NELMA)
272 Tuttl e Road

P. O. Box 87A

Cunberl and Center, ME 04021

Ph: 207-829- 6901

Fax: 207-829-4293

Internet: http://ww.nel nma.org

e-mail: info@elnm.org

NSF | NTERNATI ONAL ( NSF)
ATTN.  Publications

789 North Di xboro Rd.

P. O Box 130140

Ann Arbor, M 48113-0140
Ph: 734-769-8010

Fax: 734-769-0109

Toll Free: 800- NSF- MARK
Internet: http://ww.nsf.org

Pl PE FABRI CATI ON | NSTI TUTE ( PFI)

655 32nd Avenue, Suite 201

Lachi ne, QC, Canada H8T 3G6

Ph: 514-634- 3434

Fax: 514-634-9736

Internet: http://ww.pfi-institute.org
e-mail: pfi@fi-institute.org

PLASTI C PI PE AND FI TTI NGS ASSCCI ATl ON ( PPFA)
800 Roosevelt Rd., Bldg C, Suite 20

Gden Ellyn, IL 60137

Ph: 630- 858- 6540

Fax: 630-790- 3095

Internet: http://ww.ppfahone. org

PLASTI CS PI PE | NSTI TUTE (PPI)

1825 Connecticut Ave. NW

Washi ngton, D. C. 20009

Ph: 202- 462- 9607

Fax: 202-462-9779

Internet: http://ww. plasticpipe.org

PLUMBI NG AND DRAI NAGE | NSTI TUTE ( PDI )
45 Bristol Dr.

Sout h Easton, MA 02375

Ph: 508-230-3516 or 800-589- 8956
Fax: 508-230-3529

Internet: http://ww. pdionline.org
E-Mail: info@dionline.org

PLUMBI NG AND MECHANI CAL CONTRACTORS ASSOCI ATI ON ( PMCA)
9450 SW Comrerce Circle, Suite 310

Wl sonville, OR 97070-9626

Ph: 503-682- 7919

Fax: 503-682-6241

Internet: http://ww. pntaor egon. cont

PLUMBI NG HEATI NG- COOLI NG CONTRACTORS NATI ONAL ASSOC!I ATI ON ( PHCO)
180 S. Washington Street
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P. O, Box 6808

Fal l's Church, VA 22040

Ph: 800-533- 7694

Fax: 703-237-7442

Internet: http://ww.phccweb. org

PORCELAI N ENAMEL | NSTI TUTE ( PEI)

5696 Peachtree Parkway, PO Box 920220

Nor cross, GA 30092

Ph:  770-242-2632

Fax: 770-446-1452

Internet: http://ww. porcel ai nenanel . com
e-mail: penanel @ol .com

POST- TENSI ONI NG | NSTI TUTE ( PTI)

1717 West Northern Avenue, Suite 114
Phoeni x, AZ 85021

Ph:  602-870- 7540

Fax: 602-870-7541

Internet: http://ww. post-tensioning.org/

PRECAST/ PRESTRESSED CONCRETE | NSTI TUTE (PCl)
209 West Jackson Bl vd.

Chi cago, IL 60606-6938

Ph: 312-786-0300

Fax: 312-786-0353

Internet: http://ww.pci.org

e-mail: info@ci.org

REDWOOD | NSPECTI ON SERVI CE (R! S)

405 Efrente Drive, Suite 200

Novat o, CA 94949

Ph: 415- 382- 0662

Fax: 415-382-8531

Internet: http://ww. cal redwood. org
E-Mai|l: cjjourdai n@worldnet. att. net

RUBBER MANUFACTURERS ASSOCI ATI ON ( RVA)

1400 K St., NW Suite 900
Washi ngton, DC 20005

Ph: 202-682- 4846

Fax: 202-682-4854

Internet: http://ww.rnm.org
Order Publications from

The Mail Room

P. O Box 3147

Medi na, OH 44258

Ph: 800- 325-5095 EXT 242 or 330-723-2978
Fax: 330-725-0576

SCI ENTI FI C CERTI FI CATI ON SYSTEMs ( SCS)

1939 Harrison Street, Suite 400
Gakl and, CA 94612

Ph: 510-832-1415

FAX: 510-832- 0359

Internet: http://ww.scsl.con
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SCREEN MANUFACTURERS ASSOCI ATI ON ( SMB)
2850 South Ocean Boul evard, Suite 114
Pal m Beach, FL 33480-5535

Ph: 561-533- 0991

Fax: 561-533-7466

e-mail: fitzgeraldfscott@ol.com
Internet: http://ww.smacentral.org

SEM CONDUCTOR EQUI PMENT AND MATERI ALS | NTERNATI ONAL ( SEM )

3081 Zanker Road

San Jose, CA 95134

Phone: 1.408.943. 6900

Fax: 1.408. 428. 9600

Internet: http://ww.seni.org
E-mail: sem hg@em .org

SHEET METAL & Al R CONDI TI ONI NG CONTRACTORS' NATI ONAL ASSOCI ATI ON
( SMACNA)

4201 Lafayette Center Dr.,

Chantilly, VA 20151-1209

Ph: 703-803-2980

Fax: 703-803-3732

Internet: http://ww.smacnha. org

e-mail: info@macna. org

SPRI (SPRI)

200 Reservoir St., Suite 309A
Needham MNA 02494

Ph:  781-444-0242

Fax: 781-444-6111

Internet: http://ww.spri.org
e-mail: spri@pri.org

SCCI ETY OF AUTOMOTI VE ENG NEERS | NTERNATI ONAL ( SAE)
400 Conmonweal th Dr.

Warrendal e, PA 15096-0001

Ph: 724-776- 4841

Fax: 724-776-5760

Internet: http://ww.sae.org

e-mail: custsvc@ae.org

SOCI ETY OF MOTI ON PI CTURE & TELEVI SI ON ENG NEERS ( SMPTE)

595 West Hartsdal e Avenue

VWi t ePl ai ns, New York 10607

PH 914-761-1100

FAX: 914-761-3115

Internet: http://ww.snpte.org

SPRAY POLYURETHANE FOAM ALLI ANCE ( SPFA)

American Pl astics Counci

1300 W son Boul evard, Suite 800
Arlington Virginia 22209

PH 800-523-6154

FX: 703-252-0664
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E-mail: feedback@prayfoam org
Internet: http://ww.sprayfoam org

SCLAR RATI NG AND CERTI FI CATI ON CORPORATI ON ( SRCC)

c/o FSEC, 1679 d earl ake Road

Cocoa, FL 32922-5703

PH: 321-638-1537

FAX: 321-638-1010

Internet: http://ww.solar-rating.org

SOUTHERN CYPRESS MANUFACTURERS ASSOCI ATI ON ( SCVA)
400 Penn Center Boul evard, Suite 530

Pittsburgh, PA 15235

Ph: 412-829-0770

Fax: 412-829-0844

Internet: http://ww.cypressinfo.org

SQUTHERN PI NE | NSPECTI ON BUREAU ( SPI B)
4709 Sceni c Hi ghway

Pensacol a, FL 32504-9094

Ph: 850-434- 2611

Fax: 850-433-5594

e-mail: spib@pib.org

Internet: http://ww.spib.org

STATE OF CALI FORNI A DEPARTMENT OF TRANSPORTATI ON ( CDT)
Publication Distribution Unit

1900 Royal Oaks Dr.

Sacramento, CA 95815

Ph: 916- 445-3520 or 916-227-7000 (CA Transportati on Lab)
Fax: 916-324-8997

Internet: http://ww.dot.ca.gov

STATE OF MARYLAND CODE OF MARYLAND REGULATI ONS ( COVAR)
1700 Margaret Avenue
Annapolis, MD 21401

phone: 410-974- 2486
f ax: 410-974- 2546
I nternet:

http://ww. sos. state. nd. us/ sos/ dsd/ comar/ ht m / comar. ht i

STATE OF NORTH CARCLI NA ADM NI STRATI VE CCDE

Internet: http://ncrules.state/nc.us

STATE OF VIRG NI A ADM NI STRATI VE CODE ( VAC)
Vi rgi ni a Code Conmi ssion
Ceneral Assenbly Building, 2nd Fl oor
910 Capitol Street
Ri chmond, Virginia 23219
Phone: 804- 786- 3591
Fax: 804- 692- 0625
I nternet:
http://1egis.state.va. us/statutesandregul ati ons/ adm ncode. ht m

STATE OF CALI FORNI A DEPARTMENT OF FOOD AND AGRI CULTURE

Pl ant Health and Pest Prevention Services
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Pest Excl usi on Branch/ Nursery, Seed and Cotton Program
1220 N Street, Room A-372

Sacranmento CA 95814

PH  916-653-0435

Internet: http://ww.cdfa.ca.gov/phpps/ni pmhtm

STEEL DECK | NSTI TUTE (SDI)

P.O. Box 25

Fox River Grove, IL 60021-0025
Ph: 847-462-1930

Fax: 847-462-1940

Internet: http://ww.sdi.org
e-mail: Steve@di.org

STEEL DOOR | NSTI TUTE (SDA )

30200 Detroit Rd.

Cl evel and, OH 44145-1967

Ph: 440- 899- 0010

Fax: 440-892-1404

Internet: http://ww.steel door.org

STEEL JO ST | NSTI TUTE (SJl)

3127 Tenth Ave., North Ext.

Myrtl e Beach, SC 29577-6760

Ph: 843-626- 1995

Fax: 843-626-5565

Internet: http://ww.steeljoist.org

STEEL TANK | NSTI TUTE ( STI)

570 Cakwood Rd.

Lake Zurich, IL 60047

Ph: 847-438- 8265

Fax: 847-438-8766

Internet: http://ww.steeltank.com

STEEL W NDOW | NSTI TUTE (SW)

1300 Sumer Ave.

Cl evel and, OH 44115-2851

Ph: 216-241-7333

Fax: 216-241-0105

Internet: http://ww.steel w ndows. com

TECHNI CAL ASSOCI ATI ON OF THE PULP AND PAPER | NDUSTRY ( TAPPI)

P. 0. Box 105113

Atlanta, GA 30348-5113

PH: 800- 322- 8686

FAX:  770-446- 6947

Internet: http://ww.tappi.org

ASSOCI ATI ON OF THE WALL AND CEI LI NG | NDUSTRI ES - | NTERNATI ONAL
(AVCI )

803 West Broad Street

Fal |'s Church, VA 22046

PH: 703-534-8300

FAX: 703-534-8307

Internet: http://ww.awci.org
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| NSULATI NG GLASS MANUFACTURERS ALLI ANCE (| GVA)

27 ave CGoul burn Avenue
OGtawa, Ontario. CANADA

K1N 8C7

Phone: 613-233- 1510

Fax: 613-233-1929
e-mail: info@gnaonline.org

Internet: http://ww.igmaonline.org

THE SOCI ETY FOR PROTECTI VE COATI NGS ( SSPC)
40 24th Street, 6th Floor

Pittsburgh, PA 15222-4656

Ph: 412-281-2331

Fax: 412-281-9992

Internet: http://ww.sspc.org

TILE COUNCI L OF AVERI CA (TCA)

100 C enson Research Bl vd

Ander son, SC 29625

Ph: 864-646-8453

FAX: 864-646-2821

Internet: http://ww.tileusa.com
e-mail: literature@il eusa.com

TRUSS PLATE | NSTI TUTE (TPI)

583 D Onofrio Dr., Suite 200
Madi son, W 53719

Ph: 608- 833- 5900

Fax: 608-833-4360

Internet: http://ww.tpinst.org

TUBULAR EXCHANGER MANUFACTURERS ASSOCI ATI ON ( TEMR)
25 N. Broadway

Tarrytown, NY 10591

Ph:  914-332-0040

Fax: 914-332-1541

Internet: http://ww.tenn.org

TURFGRASS PRODUCERS | NTERNATI ONAL ( TPI)
1855- A Hi cks Road

Rol I i ng Meadows, |L 60008

PH: 800-405-8873

FAX: 847-705-8347

Internet: http://ww.turfgrasssod.org

UNDERWRI TERS LABORATORI ES (UL)
333 Pfingsten Rd.

Nort hbrook, IL 60062-2096
Ph: 847-272-8800

Fax: 847-272-8129

Internet: http://ww.ul.com
e-mai |l :  northbrook@is. ul.com

UNI - BELL PVC PI PE ASSQOCI ATI ON ( UBPPA)
2655 Villa Creek Dr., Suite 155

Dall as, TX 75234

Ph: 214-243- 3902

Fax: 214-243-3907
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Internet: http://ww.uni-bell.org
e-mail: info@ni-bell.org

UNI VERSI TY OF CALI FORNI A DI VI SION OF AGRI CULTURE AND NATURAL
RESOURCES ( UCDANR)

FRANKLI N BUI LDI NG

1111 Franklin St., 6th floor

Gakl and, CA 94607-5200

Internet: http://http://ww.ucanr.org

U S. AR FORCE (USAF)

Air Force Publishing Distribution Center
Ph:  410-687-3330

E-mail: af pdc-servi ce@ent agon. af . m |
Internet: http://ww. e-publishing.af.ml/

U S. ARWY (DA)

U.S. Arny Publications Agency
Internet: http://ww.usapa.arny.ml/
ACK: 4/02

LOK: 7/02

U S. ARW CORPS OF ENG NEERS (USACE)

Order CRD- C DOCUMENTS from

U S. Arny Engi neer Waterways Experiment Station

ATTN:  Technical Report Distribution Section, Services

Branch, TIC

3909 Halls Ferry Rd.

Vi cksburg, M5 39180-6199

Ph: 601- 634- 2664

Fax: 601-634-2388

Internet: http://ww. wes.army. ml/SL/MIC handbook/ handbook. ht m

O der O her Documents from
USACE Publ i cations Depot
Attn: CEIM SP-D
2803 52nd Avenue
Hyattsville, MD 20781-1102
Ph: 301-394-0081
Fax: 301-394-0084
Internet: http://ww. usace.arny.m |/ publications
or http://ww. hnd. usace. arny. ni|/techinfo/index. htm

U S ARW EDGEWOOD RESEARCH, DEVELOPMENT, AND ENG NEERI NG CENTER
(EA)

Aber deen Proving Ground, M
Internet: Unknown

U S. ARWY ENVI RONMENTAL CENTER ( AEC)

5179 Hoadl ey Road

Aber deen Proving Ground, MD 21010-5401
Internet: http://aec.arny.nml

Order from

Nati onal Technical Information Services (NTIS)
5285 Port Royal Rd.
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Springfield, VA 22161

Ph: 703- 605- 6000

Fax: 703-605- 6900

Internet: http://ww. ntis.gov

U S. ARMY ENVI RONMENTAL HYG ENE AGENCY ( USAEHA)

Now. U.S. Arny Center for Health Pronpti on and Preventive
Medi ci ne ( USACHPPM)

5158 Bl ackhawk Road

Aber deen Proving G ound

VD 21010- 5403

PH  800-222-9698; website

Internet: http://chppm ww. apgea. arny. m |

U. S. BUREAU OF RECLANATI ON (BOR)

Denver Federal Center

P. 0. Box 25007

Denver, CO 80225

Ph: 303-445-2080

Internet: http://ww.usbr.gov
O der from

National Technical Information
Services (NTIS)

5285 Port Royal Rd.
Springfield, VA 22161

Ph: 703-605- 6000

Fax: 703-605- 6900

Internet: http://ww.ntis.gov

U. S. DEFENSE COMMUNI CATI ONS AGENCY ( DCA)

Now. Information Systens Agency (Dl SA)
Washi ngton, D.C. 20305-2000

Tel ephone:

FAX:

Internet: Not found

U.S. DEFENSE | NTELLI GENCE AGENCY (DI A)

Def ense Intelligence Analysis Center (DI AC
MacDi || Boul evard and Luke Avenue

Bol i ng AFB, MD

Internet: http://ww.dia ml

U S. DEFENSE LOG STI CS AGENCY (DLA)

Andrew T. MNamara Buil di ng
8725 John J. Ki ngman Road
Fort Bel voir, VA 22060
Internet: http://ww.dla. ml

U S. DEPARTMENT OF AGRI CULTURE ( USDA)
Order AMS Publications from

AGRI CULTURAL MARKETI NG SERVI CE ( AMB)
Seed Regul atory and Testing Branch
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USDA, AMS, LS Div.

Room 209, Bl dg. 306, BARC East

Beltsville, MD 20705-2325

Ph: 301-504- 9430

Fax: 301-504-8098

Internet: http://ww.anms. usda. gov/ |l sg/seed. ht m
e-mail: jeri.irwi n@sda.gov

O der Ot her Publications from

U S. Department of Agriculture

14t h and | ndependence Ave., SW Room 4028-S
Washi ngton, DC 20250

Ph: 202-720- 2791

Fax: 202-720-2166

Internet: http://ww.usda. gov

U. S. DEPARTMENT OF COMVERCE ( DCC)

1401 Constitution Avenue, NW
Washi ngton, DC 20230
Internet: http://ww.conmerce. gov/

Order Publications From

Nat i onal Technical Information Service
5285 Port Royal Road

Springfield, VA 22161

Ph: 703- 605- 6000

Fax: 703-605-6900

Internet: http://ww.ntis.gov

U S. DEPARTMENT OF DEFENSE ( DOD)

Order DOD Docunents from

Nat i onal Technical |nfornation Service
5285 Port Royal Road

Springfield, VA 22161

Ph: 703-605- 6000

FAX: 703-605-6900

Internet: http://ww.ntis.gov

DACA21- 03- R- 0046

Order Mlitary Specifications, Standards and Rel ated Publications

from

Depart nent of Defense Single Stock Point for (DODSSP)

Def ense Automati on and Production Service (DAPS)
Bl dg 4D

700 Robbins AV

Phi | adel phia, PA 19111-5094

Ph: 215-697- 2179

Fax: 215-697-1462

Internet: http://ww.dodssp. daps. m |

U. S. DEPARTMENT OF HOUSI NG AND URBAN DEVELCOPMENT ( HUD)

Order from

HUD User

P. O Box 6091

Rockville, NMD 20849

Ph: 800- 245- 2691

Fax: 301-519-5767

Internet: http://ww. huduser.org

SECTI ON 01420 Page 31



SITE WORK AND STORAGE BUI LDI NG RANGE 19B, SOTF
FORT BRAGG NC (SF 00006-0)

e-mail: Huduser @spensys.com
U. S. DEPARTMENT OF STATE (SD)

2201 C Street, NW

Washi ngt on, DC 20520

Ph:  202-647-4000

Internet: http://ww.state. gov

U. S. DEPARTMENT OF TRANSPORTATI ON ( DOT)
400 7th Street, SW

Washi ngt on, DC 20590

PH 202- 366- 4000

Internet: http://ww.dot. gov

U. S. ENVI RONMVENTAL PROTECTI ON AGENCY ( EPA)
Ariel Rios Building

1200 Pennsyl vani a Avenue, N W

Washi ngton, DC 20460

Ph: 202- 260- 2090

FAX: 202-260- 6257

Internet: http://ww.epa. gov

NOTE --- Sonme docunents are available only from
Nati onal Technical Information Services (NTIS)
5285 Port Royal Rd.

Springfield, VA 22161

Ph: 703-605-6000

Fax: 703-605- 6900

Internet: http://ww.ntis.gov

U. S. FEDERAL AVI ATI ON ADM NI STRATI ON ( FAA)
Order for sale docurments from

Superi nt endant of Docunents

P. O Box 371954

Pi ttsburgh, PA 15250- 7954

PH. 202-512-1800 (order desk)

Internet: http://ww. gpo. gov

Order free docunents from
Federal Aviation Adm nistration
Dept. of Transportation

Ardnore East Busi ness Center
33410 75th Avenue

Landover, NMD 20785

Ph:

FAX: 301-386-5394

Internet: http://ww.faa.gov

U. S. FEDERAL COVMUNI CATI ONS COWM SSI ON ( FCC)
445 12th Street SW
Washi ngt on, DC 20554

Phone: 888- CALL- FCC

Fax: 202-418-0232
Internet: http://ww.fcc.gov
E-mmil : fccinfo@cc. gov
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U. S. FEDERAL EMERGENCY MANAGEMENT AGENCY ( FEMA)
500 C Street, SW

Washi ngton, D.C. 20472

Phone: 202-566- 1600

Internet: http://ww.fena.gov

U. S. FEDERAL H GHWAY ADM NI STRATI ON ( FHWA)
Ofice of H ghway Safety (HHS-31)

400 Seventh St., SW

Washi ngton, DC 20590-0001

Ph: 202- 366- 0411

Fax: 202-366-2249

Internet: http://ww.fhwa. dot. gov

O der from

Superi nt endant of Docunents

U S. CGovernnent Printing Ofice
732 North Capitol Street, NW

Mai | st op: SDE

Washi ngt on, DC 20401

Ph: 866-512-1800 or 202-512-1800
Fax: 202-512-2250

Internet: http://ww. gpo.gov

U S. GENERAL SERVI CES ADM NI STRATI ON ( GSA)

Ceneral Services Adm nistration
1800 F Street, NW

Washi ngt on, DC 20405

PH. 202-501-0705

O der from

Ceneral Services Admnistration

Federal Supply Service Bureau

1941 Jefferson Davis H ghway

Arlington, VA 22202

PH  703- 605- 5400

Internet: http://ww.fss. gsa.gov/pub/fed-specs.cfm

U. S. NATI ONAL ARCH VES AND RECORDS ADM NI STRATI ON ( NARA)
700 Pennsylvani a Avenue, N W

Washi ngton, D.C. 20408

Phone: 866-325-7208

Internet: http://ww.archives. gov

Order documents from

Superi nt endent of Docunents

U. S. Governnent Printing Ofice
732 North Capitol Street, NW
Washi ngton, DC 20401

Mai | stop: SDE

Ph: 866-512-1800 or 202-512-1800
Fax: 202-512-2250

Internet: http://ww.gpo. gov
E-mail: gpoaccess@po. gov

U. S. NAVAL FACI LI TI ES ENG NEERI NG COWAND ( NAVFAC)
1510 G | bert St.
Nor f ol k, VA 23511-2699
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Ph: 757-322-4200
Fax: 757-322-4416
Internet: http://ww.efdlant.navfac. navy. m|/LANTOPS 15

U S. NAVAL FACI LI TI ES ENGA NEERI NG SERVI CE CENTER ( NFESC)
1100 23rd Avenue

Port Hueneme, CA 93043-4370

Ph:  805-982-4980

Internet: http://ww.nfesc. navy. m |l

WATER ENVI RONVENT FEDERATI ON ( V\EF)
601 Wthe St.

Al exandria, VA 22314-1994

Ph: 703- 684- 2452

Fax: 703-684-2492

Internet: http://ww. wef.org

WATER QUALI TY ASSCCI ATI ON (\WQA)
4151 Naperville Rd.

Lisle, IL 60532

Ph: 630- 505- 0160

Fax: 630-505-9637

Internet: http://ww. wga. org
e-mail: info@mil.wga.org

WEST COAST LUMBER | NSPECTI ON BUREAU (WCLI B)
P. O Box 23145

Portland, OR 97281

Ph: 503-639- 0651

Fax: 503-684-8928

Internet: http://ww.weclib.org

e-mail: info@clib.org

WESTERN WOOD PRESERVERS | NSTI TUTE ( WAPI )
7017 N.E. H ghway 99 # 108

Vancover, WA 98665

Ph: 360- 693- 9958

Fax: 360-693-9967

Internet: http://ww. wapinstitute.org
e-mail: info@wpinstitute.org

VWESTERN WOOD PRODUCTS ASSOCI ATI ON ( WAPA)
Yeon Bl dg.

522 SW5th Ave.

Sui te 500

Portland, OR 97204-2122

Ph: 503-224-3930

Fax: 503-224-3934

Internet: http://ww. wnpa.org

e-mail: info@wpa.org

W NDOW AND DOOR MANUFACTURERS ASSCCI ATl ON ( V\DVA)
1400 East Touhy Ave., Suite 470

Des Plaines, IL 60018

Ph: 847-299-5200 or 800-223-2301

Fax: 708-299-1286

Internet: http://ww. wdna. com

e-mai |l : adm n@wdma. com
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WOOD MOULDI NG AND M LLWORK PRODUCERS ASSOCI ATI ON ( WWMVPA)
507 First Street

Wbodl and, CA 95695

Ph: 530-661-9591 or 800-550-7889

Fax: 530-661-9586

Internet: http://ww. wmpa. com

-- End of Section --

SECTI ON 01420 Page 35



SITE WORK AND STORAGE BUI LDI NG RANGE 19B, SOTF
FORT BRAGG NC (SF 00006-0)

SECTI ON TABLE OF CONTENTS
DI VI SION 01 - CGENERAL REQUI REMENTS
SECTI ON 01451
CONTRACTOR QUALI TY CONTROL

04/ 97

PART 1 GENERAL

1.1 REFERENCES
1.2 PAYMENT

PART 2 PRODUCTS (Not Appl i cabl e)

PART 3 EXECUTI ON

GENERAL

QUALI TY CONTROL PLAN

.1 Gener al

.2 Content of the CQC Pl an

.3 Accept ance of Pl an

.4 Notification of Changes

COORDI NATI ON MEETI NG

QUALI TY CONTROL ORGANI ZATI ON

.1 Gener al

.2 CQC Syst em Manager

SUBM TTALS

CONTRCL

.1 Prepar at ory Phase

.2 Initial Phase

.3 Fol | ow up Phase

.4 Additional Preparatory and Initial Phases
TESTS

1 Testing Procedure

2 Testing Laboratories

7.2.1 Capabi lity Check

.7.2.2 Capabi lity Recheck
3
4

A D NNDNDN

WWN WU WWEWLWWWN R
[e)NerNerNe)]

Onsite Laboratory

NNWWNN

COVPLETI ON | NSPECTI ON

.1 Punch-Qut | nspection

.2 Pre-Final Inspection

.3 Fi nal Acceptance | nspection
DOCUMENTATI ON

0  NOTI FI CATI ON OF NONCOWPLI ANCE

2 © W 000w w
00 00 0O

-- BEnd of Section Table of Contents --

SECTI ON 01451 Page 1

DACA21- 03- R- 0046

Furni shing or Transportation of Samples for Testing



SITE WORK AND STORAGE BUI LDI NG RANGE 19B, SOTF DACA21- 03- R- 0046
FORT BRAGG NC (SF 00006-0)

SECTI ON 01451

CONTRACTOR QUALI TY CONTRCL
04/ 97

PART 1 GENERAL
1.1 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 gnati on only.

AVERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM D 3740 (1996) M ni mum Requi renments for Agencies
Engaged in the Testing and/or |nspection
of Soil and Rock as Used in Engi neering
Desi gn and Construction

ASTM E 329 (1995b) Agenci es Engaged in the Testing
and/ or Inspection of Materials Used in
Construction

1.2 PAYMENT

Separate paynent will not be made for providing and maintaining an
effective Quality Control program and all costs associated therewith shal
be included in the applicable unit prices or |lunp-sumprices contained in
t he Bi ddi ng Schedul e.

PART 2 PRODUCTS (Not Appl i cabl e)
PART 3  EXECUTI ON
3.1  GENERAL

The Contractor is responsible for quality control and shall establish and
mai ntain an effective quality control systemin conpliance with the
Contract C ause titled "lInspection of Construction.” The quality contro
system shal |l consist of plans, procedures, and organi zation necessary to
produce an end product which conplies with the contract requirenments. The
system shall cover all construction operations, both onsite and offsite,
and shall be keyed to the proposed construction sequence. The project
superintendent will be held responsible for the quality of work on the job
and is subject to renpval by the Contracting O ficer for non-conpliance
with quality requirements specified in the contract. The project
superintendent in this context shall nean the individual with the
responsibility for the overall nanagenent of the project including quality
and production.

3.2 QUALITY CONTROL PLAN
3.2.1 Cenera
The Contractor shall furnish for review by the Governnent, not later than

14 days after receipt of notice to proceed, the Contractor Quality Contro
(CQC) Plan proposed to inplenent the requirenents of the Contract C ause
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titled "Inspection of Construction." The plan shall identify personnel
procedures, control, instructions, test, records, and forns to be used.
The Governnment will consider an interimplan for the first 60 days of
operation. Construction will be pernmitted to begin only after acceptance
of the CQC Plan or acceptance of an interimplan applicable to the
particular feature of work to be started. W rk outside of the features of
work included in an accepted interimplan will not be permitted to begin
until acceptance of a CQC Plan or another interimplan containing the
additional features of work to be started.

3.2.2 Content of the CQC Pl an

The CQC Plan shall include, as a mininum the following to cover al
construction operations, both onsite and offsite, including work by
subcontractors, fabricators, suppliers, and purchasing agents:

a. A description of the quality control organization, including a
chart showing lines of authority and acknow edgnent that the CQC
staff shall inplenent the three phase control systemfor al
aspects of the work specified. The staff shall include a CQC
Syst em Manager who shall report to the project superintendent.

b. The nane, qualifications (in resunme format), duties,
responsibilities, and authorities of each person assigned a CQC
functi on.

c. A copy of the letter to the CQC System Manager signed by an
aut horized official of the firmwhich describes the
responsibilities and del egates sufficient authorities to
adequately performthe functions of the CQC System Manager
i ncluding authority to stop work which is not in conpliance with
the contract. The CQC System Manager shall issue letters of
direction to all other various quality control representatives
outlining duties, authorities, and responsibilities. Copies of
these letters shall also be furnished to the Governmnent.

d. Procedures for scheduling, review ng, certifying, and managi ng
submi ttals, including those of subcontractors, offsite
fabricators, suppliers, and purchasing agents. These procedures
shall be in accordance with Section 01330 SUBM TTAL PROCEDURES.

e. Control, verification, and acceptance testing procedures for each
specific test to include the test nane, specification paragraph
requiring test, feature of work to be tested, test frequency, and
person responsi ble for each test. (Laboratory facilities will be
approved by the Contracting O ficer.)

f. Procedures for tracking preparatory, initial, and follow up
control phases and control, verification, and acceptance tests
i ncl udi ng docunentati on

g. Procedures for tracking construction deficiencies from
identification through acceptable corrective action. These
procedures shall establish verification that identified
defi ci enci es have been corrected.

h. Reporting procedures, including proposed reporting formats.

i. Alist of the definable features of work. A definable feature of
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3.

work is a task which is separate and distinct from ot her tasks,
has separate control requirenents, and nay be identified by
different trades or disciplines, or it may be work by the sane
trade in a different environment. Although each section of the
specifications may generally be considered as a definable feature
of work, there are frequently nore than one definable features
under a particular section. This list will be agreed upon during
t he coordination neeting.

2.3 Accept ance of Pl an

Acceptance of the Contractor's plan is required prior to the start of
construction. Acceptance is conditional and will be predicated on

sati sfactory perfornmance during the construction. The Governnent reserves
the right to require the Contractor to make changes in his CQC Plan and
operations including renmpoval of personnel, as necessary, to obtain the
quality specified.

. 2.4 Notification of Changes

After acceptance of the CQC Plan, the Contractor shall notify the
Contracting Oficer in witing of any proposed change. Proposed changes
are subject to acceptance by the Contracting O ficer

.3 COORDI NATI ON MEETI NG

After the Preconstruction Conference, before start of construction, and
prior to acceptance by the CGovernnent of the CQC Plan, the Contractor shal
nmeet with the Contracting O ficer or Authorized Representative and discuss
the Contractor's quality control system The CQC Plan shall be submtted
for review a mninumof 7 cal endar days prior to the Coordi nati on Meeti ng.
During the neeting, a mutual understanding of the systemdetails shall be
devel oped, including the forns for recording the CQC operations, contro
activities, testing, admnistration of the systemfor both onsite and
offsite work, and the interrelationship of Contractor's Managenent and
control with the Governnent's Quality Assurance. M nutes of the neeting
shal | be prepared by the Governnent and signed by both the Contractor and
the Contracting Officer. The m nutes shall becone a part of the contract
file. There may be occasi ons when subsequent conferences will be called by
either party to reconfirm mutual understandi ngs and/or address deficiencies
in the CQC system or procedures which may require corrective action by the
Contractor.

.4 QUALI TY CONTRCL ORGANI ZATI ON

.4.1 Cener al

The requirenents for the CQC organi zation are a CQC System Manager and
sufficient number of additional qualified personnel to ensure contract
conpliance. The Contractor shall provide a CQC organi zati on which shall be
at the site at all times during progress of the work and with conplete
authority to take any action necessary to ensure conpliance with the
contract. Al CQC staff nenbers shall be subject to acceptance by the
Contracting Oficer.

.4.2 CQC Syst em Manager

The Contractor shall identify as CQC System Manager an individual within
the onsite work organi zati on who shall be responsible for overal
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managenent of CQC and have the authority to act in all CQC matters for the
Contractor. The CQC System Manager shall be a graduate engi neer, graduate
architect, or a graduate of construction nanagenment, with a m ni num of 10
years construction experience on construction simlar to this contract.

This CQC System Manager shall be on the site at all tinmes during
construction and shall be enployed by the prime Contractor. The CQC System
Manager shall be assigned no other duties An alternate for the CQC System
Manager shall be identified in the plan to serve in the event of the System
Manager's absence. The requirenents for the alternate shall be the sane as
for the designated CQC System Manager

3.5 SUBM TTALS

Submittals shall be nade as specified in Section 01330 SUBM TTAL
PROCEDURES. The CQC organi zation shall be responsible for certifying that
all subnmittals are in conpliance with the contract requirenents.

3.6 CONTRCL

Contractor Quality Control is the neans by which the Contractor ensures
that the construction, to include that of subcontractors and suppliers,
conplies with the requirenents of the contract. At |east three phases of
control shall be conducted by the CQC System Manager for each definable
feature of work as follows:

3.6.1 Prepar at ory Phase

Thi s phase shall be performed prior to begi nning work on each definable
feature of work, after all required plans/docunments/materials are
approved/ accepted, and after copies are at the work site. This phase shal
i ncl ude:

a. A review of each paragraph of applicable specifications.
b. A review of the contract draw ngs.

c. A check to assure that all materials and/or equi pnent have been
tested, submtted, and approved.

d. Review of provisions that have been made to provide required
control inspection and testing.

e. Exanmination of the work area to assure that all required
prelimnary work has been conpleted and is in conpliance with the
contract.

f. A physical examnation of required materials, equipment, and
sanple work to assure that they are on hand, conformto approved
shop drawi ngs or submitted data, and are properly stored.

g. A review of the appropriate activity hazard anal ysis to assure
safety requirenents are net.

h. Discussion of procedures for controlling quality of the work
i ncluding repetitive deficiencies. Docunent construction
t ol erances and wor knanshi p standards for that feature of work.

i. A check to ensure that the portion of the plan for the work to be
performed has been accepted by the Contracting Oficer
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3.

3.

j. Discussion of the initial control phase.

k. The Governnent shall be notified at |east 24 hours in advance of
begi nning the preparatory control phase. This phase shall include
a neeting conducted by the CQC System Manager and attended by the
superintendent, other CQC personnel (as applicable), and the
foreman responsible for the definable feature. The results of the
preparatory phase actions shall be docunented by separate m nutes
prepared by the CQC System Manager and attached to the daily CQC
report. The Contractor shall instruct applicable workers as to
t he acceptabl e | evel of workmanship required in order to neet
contract specifications.

6.2 Initial Phase

Thi s phase shall be acconplished at the begi nning of a definable feature of
work. The follow ng shall be acconplished:

a. A check of work to ensure that it is in full conpliance with
contract requirements. Review mnutes of the preparatory neeting.

b. Verify adequacy of controls to ensure full contract conpliance.
Verify required control inspection and testing.

c. Establish |evel of workmanship and verify that it nmeets mini num
accept abl e wor kmanshi p standards. Conpare with required sanple
panel s as appropri ate.

d. Resolve all differences.

e. Check safety to include conpliance with and upgradi ng of the
safety plan and activity hazard analysis. Reviewthe activity
anal ysis with each worker.

f. The Governnent shall be notified at |east 24 hours in advance of
beginning the initial phase. Separate ninutes of this phase shal
be prepared by the CQC System Manager and attached to the daily
CQC report. Exact location of initial phase shall be indicated
for future reference and conparison with foll ow up phases.

g. The initial phase should be repeated for each new crew to work
onsite, or any tine acceptable specified quality standards are not
bei ng net.

6.3 Fol | ow- up Phase

Daily checks shall be perforned to assure control activities, including
control testing, are providing continued conpliance with contract
requirenents, until conpletion of the particular feature of work. The
checks shall be nmade a matter of record in the CQC docunentation. Fina
foll owup checks shall be conducted and all deficiencies corrected prior to
the start of additional features of work which may be affected by the
deficient work. The Contractor shall not build upon nor concea

non- conf orm ng wor K.

.6.4 Additional Preparatory and Initial Phases

Addi ti onal preparatory and initial phases shall be conducted on the sane
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definable features of work if the quality of on-going work is unacceptable,
if there are changes in the applicable CQC staff, onsite production
supervision or work crew, if work on a definable feature is resuned after a
substantial period of inactivity, or if other problenms devel op

3.7 TESTS
3.7. 1 Testing Procedure

The Contractor shall performspecified or required tests to verify that
control measures are adequate to provide a product which conforms to
contract requirenents. Upon request, the Contractor shall furnish to the
CGovernnment duplicate sanples of test specinmens for possible testing by the
CGovernnment. Testing includes operation and/or acceptance tests when
specified. The Contractor shall procure the services of a Corps of

Engi neers approved testing | aboratory or establish an approved testing

| aboratory at the project site. The Contractor shall performthe follow ng
activities and record and provide the foll ow ng data:

a. Verify that testing procedures conply with contract requirenents.

b. Verify that facilities and testing equi pnent are avail able and
conply with testing standards.

c. Check test instrunent calibration data against certified standards.

d. Verify that recording fornms and test identification control nunber
system including all of the test docunentation requirenments, have
been prepared.

e. Results of all tests taken, both passing and failing tests, shal
be recorded on the CQC report for the date taken. Specification
par agraph reference, |ocation where tests were taken, and the
sequential control number identifying the test shall be given. |If
approved by the Contracting Oficer, actual test reports may be
submitted later with a reference to the test nunber and date
taken. An information copy of tests perfornmed by an offsite or
commercial test facility shall be provided directly to the
Contracting Officer. Failure to subnmit tinmely test reports as
stated may result in nonpaynent for related work perfornmed and
di sapproval of the test facility for this contract.

3.7.2 Testing Laboratories
3.7.2.1 Capabi lity Check

The Government reserves the right to check | aboratory equi pnment in the
proposed | aboratory for conpliance with the standards set forth in the
contract specifications and to check the | aboratory technician's testing
procedures and techni ques. Laboratories utilized for testing soils,
concrete, asphalt, and steel shall neet criteria detailed in ASTM D 3740
and ASTM E 329.

3.7.2.2 Capabi l ity Recheck
If the selected |aboratory fails the capability check, the Contractor will
be assessed a charge of $100.00 to reimburse the Governnment for each

succeedi ng recheck of the laboratory or the checking of a subsequently
sel ected | aboratory. Such costs will be deducted fromthe contract anpunt
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due the Contractor
3.7.3 Onsite Laboratory

The Government reserves the right to utilize the Contractor's contro
testing laboratory and equi pnment to nake assurance tests and to check the
Contractor's testing procedures, techniques, and test results at no
additional cost to the Government.

3.7. 4 Furni shing or Transportation of Sanmples for Testing

Costs incidental to the transportation of sanples or materials shall be

borne by the Contractor. Sanples of materials for test verification and
acceptance testing by the Government shall be delivered to the Corps of

Engi neers Division Laboratory, f.o.b.

Coordi nation for each specific test, exact delivery |ocation, and dates
will be nade through the Area Ofice.

3.8  COVPLETI ON | NSPECTI ON
3.8.1 Punch-Qut | nspection

Near the conpletion of all work or any increnent thereof established by a
conpletion tinme stated in the Special Cause entitled "Conmencenent,
Prosecution, and Conpletion of Wrk," or stated el sewhere in the

speci fications, the CQC System Manager shall conduct an inspection of the
wor k and devel op a punch list of items which do not conformto the approved
drawi ngs and specifications. Such a list of deficiencies shall be included
in the CQC docunentation, as required by paragraph DOCUMENTATI ON bel ow, and
shall include the estinated date by which the deficiencies will be
corrected. The CQC System Manager or staff shall make a second inspection
to ascertain that all deficiencies have been corrected. Once this is
acconpl i shed, the Contractor shall notify the Government that the facility
is ready for the Governnent Pre-Final inspection

3.8.2 Pre-Final |nspection

The Government will performthis inspection to verify that the facility is
conplete and ready to be occupied. A Governnent Pre-Final Punch List may
be devel oped as a result of this inspection. The Contractor's CQC System
Manager shall ensure that all itens on this |ist have been corrected before
notifying the Governnent so that a Final inspection with the custonmer can
be scheduled. Any items noted on the Pre-Final inspection shall be
corrected in a tinely manner. These inspections and any defici ency
corrections required by this paragraph shall be acconmplished within the
time slated for conpletion of the entire work or any particul ar increnent
thereof if the project is divided into increnents by separate conpletion
dates.

3.8.3 Fi nal Acceptance | nspection

The Contractor's Quality Control |nspection personnel, plus the
superintendent or other prinary nanagenent person, and the Contracting
Oficer's Representative shall be in attendance at this inspection
Addi ti onal Governnent personnel including, but not limted to, those from
Base/ Post Civil Facility Engineer user groups, and major commands may al so
be in attendance. The final acceptance inspection will be formally
schedul ed by the Contracting O ficer based upon results of the Pre-Fina
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i nspection. Notice shall be given to the Contracting Officer at |east 14
days prior to the final acceptance inspection and shall include the
Contractor's assurance that all specific items previously identified to the
Contractor as being unacceptable, along with all renmaining work perforned
under the contract, will be conplete and acceptable by the date schedul ed
for the final acceptance inspection. Failure of the Contractor to have al
contract work acceptably conplete for this inspection will be cause for the
Contracting Oficer to bill the Contractor for the Government's additiona

i nspection cost in accordance with the contract clause titled "lnspection
of Construction".

3.9 DOCUNMENTATI ON

The Contractor shall maintain current records providing factual evidence
that required quality control activities and/or tests have been perforned.
These records shall include the work of subcontractors and suppliers and
shal |l be on an acceptable formthat includes, as a nminimm the follow ng
i nformation:

a. Contractor/subcontractor and their area of responsibility.

b. Operating plant/equiprment with hours worked, idle, or down for
repair.

c. Wrk perforned each day, giving |ocation, description, and by
whom  When Network Analysis (NAS) is used, identify each phase of
wor k perforned each day by NAS activity nunber.

d. Test and/or control activities perforned with results and
references to specifications/drawi ngs requirenents. The control
phase should be identified (Preparatory, Initial, Followup).
Li st deficiencies noted along with corrective action

e. Quantity of materials received at the site with statement as to
acceptability, storage, and reference to specifications/draw ngs
requi renents.

f. Submittals reviewed, with contract reference, by whom and action
t aken.

g. Of-site surveillance activities, including actions taken

h. Job safety evaluations stating what was checked, results, and
i nstructions or corrective actions.

i. [Instructions given/received and conflicts in plans and/or
speci fications.

j. Contractor's verification statenent.

These records shall indicate a description of trades working on the
project; the nunber of personnel working; weather conditions encountered;
and any del ays encountered. These records shall cover both conform ng and
deficient features and shall include a statenent that equi pnent and
materials incorporated in the work and workmanship conply with the
contract. The original and one copy of these records in report form shal
be furnished to the Governnent daily within 24 hours after the date covered
by the report, except that reports need not be submitted for days on which
no work is performed. As a mnimm one report shall be prepared and
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submtted for every 7 days of no work and on the |last day of a no work
period. All calendar days shall be accounted for throughout the life of
the contract. The first report followi ng a day of no work shall be for
that day only. Reports shall be signed and dated by the CQC System
Manager. The report fromthe CQC System Manager shall include copies of
test reports and copies of reports prepared by all subordinate quality
control personnel

3.10 NOTI FI CATI ON OF NONCOWPLI ANCE

The Contracting Officer will notify the Contractor of any detected
nonconpl i ance with the foregoing requirenents. The Contractor shall take

i medi ate corrective action after recei pt of such notice. Such notice,
when delivered to the Contractor at the work site, shall be deened
sufficient for the purpose of notification. |If the Contractor fails or
refuses to conply pronptly, the Contracting Oficer nmay issue an order
stopping all or part of the work until satisfactory corrective action has
been taken. No part of the time |lost due to such stop orders shall be nade
the subject of claimfor extension of tine or for excess costs or danmmages
by the Contractor.

-- End of Section --
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SECTI ON 01500

TEMPORARY CONSTRUCTI ON FACI LI TI ES
02/ 97

1 GENERAL REQUI REMENTS
1.1 Site Pl an

The Contractor shall prepare a site plan indicating the proposed |ocation
and di mensi ons of any area to be fenced and used by the Contractor, the
nunber of trailers to be used, avenues of ingress/egress to the fenced area
and details of the fence installation. This plan shall be submtted to the
Government for approval. Any areas which may have to be graveled to

prevent the tracking of mud shall also be identified. The Contractor shal
also indicate if the use of a supplenental or other staging area is desired.

1.2 Identification of Enployees

The Contractor shall be responsible for furnishing to each enpl oyee, and
for requiring each enpl oyee engaged on the work to display, identification
as approved and directed by the Contracting Oficer. Prescribed
identification shall imediately be delivered to the Contracting Oficer
for cancellation upon rel ease of any enployee. Wen required, the
Contractor shall obtain and provide fingerprints of persons enployed on the
project. Contractor and subcontractor personnel shall wear identifying
mar ki ngs on hard hats clearly identifying the conmpany enpl oyee's.

. 1.3 Enpl oyee Par ki ng

Contractor enployees shall park privately owned vehicles in an area
designated by the Contracting Officer. This area will be within reasonable
wal ki ng di stance of the construction site. Contractor enployee parking
shall not interfere with existing and established parking requirements of
the mlitary installation.

.2 AVAI LABI LI TY AND USE OF UTILITY SERVI CES

2.1 Payment for Utility Services

The Governnment will make all reasonably required utilities available to the
Contractor fromexisting outlets and supplies, as specified in the
contract. Unless otherwi se provided in the contract, the anpunt of each
utility service consuned shall be charged to or paid for by the Contractor
at prevailing rates charged to the Governnent or, where the utility is
produced by the Governnent, at reasonable rates determ ned by the
Contracting O ficer. The Contractor shall carefully conserve any utilities
furni shed w thout charge.

. 2.2 Met ers and Tenporary Connections

The Contractor, at its expense and in a manner satisfactory to the
Contracting Oficer, shall provide and nmintain necessary tenporary
connections, distribution |lines, neters and neter bases required to neasure
t he amount of each utility used for the purpose of deternining charges.

The Contractor shall notify the Contracting Officer, in witing, 5 working
days before final electrical connection is desired so that a utilities
contract can be established. The Contractor will provide a nmeter and make
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the final hot connection after inspection and approval of the Contractor's
tenporary wiring installation.

1.2.3 Advance Deposit

An advance deposit for utilities consisting of an estimated nonth's usage
or a mnimmof $50.00 will be required. The last nonthly bills for the
fiscal year will normally be offset by the deposit and adjustnents will be
billed or returned as appropriate. Services to be rendered for the next
fiscal year, beginning 1 October, will require a new deposit. Notification
of the due date for this deposit will be mailed to the Contractor prior to
the end of the current fiscal year

1.2.4 Fi nal Meter Reading

Bef ore conpl etion of the work and final acceptance of the work by the
CGovernment, the Contractor shall notify the Contracting Oficer, in
witing, 5 working days before ternmination is desired. The Governnment will
take a final nmeter reading. The Contractor shall disconnect service, and
renove the nmeters. The Contractor shall then renove all the tenporary
distribution |lines, neter bases, and associ ated paraphernalia. The
Contractor shall pay all outstanding utility bills before final acceptance
of the work by the Governnent.

1.2.5 Sanitation

The Contractor shall provide and maintain within the construction area

m nimum field-type sanitary facilities approved by the Contracting Oficer
Governnent toilet facilities will not be available to Contractor's

per sonnel

1.2.6 Tel ephone

The Contractor shall make arrangenments and pay all costs for tel ephone
facilities desired.

1.3 BULLETI N BOARD, PRQIECT SI G\, AND PRQIECT SAFETY SI GN
1.3.1 Bul | etin Board

| mredi at el y upon begi nni ng of work, the Contractor shall provide a
weat her proof gl ass-covered bulletin board not |ess than 36 by 48 inches in
size for displaying the Equal Enpl oynent Qpportunity poster, a copy of the
wage deci sion contained in the contract, Wage Rate Informati on poster, and
other information approved by the Contracting O ficer. The bulletin board
shall be located at the project site in a conspicuous place easily
accessible to all enployees, as approved by the Contracting Oficer
Legi bl e copi es of the aforenentioned data shall be displayed until work is
conpl eted. Upon conpletion of work the bulletin board shall be renoved by
and remain the property of the Contractor.

1.3.2 Project and Safety Signs

The requirenents for the signs, their content, and | ocation shall be as
shown on the drawi ngs. The signs shall be erected within 15 days after
recei pt of the notice to proceed. The data required by the safety sign
shall be corrected daily, with light colored netallic or non-netallic
nunerals. Upon conpl etion of the project, the signs shall be renmoved from
the site.
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1

4 PROTECTI ON AND MAI NTENANCE OF TRAFFI C

During construction the Contractor shall provide access and tenporary

rel ocated roads as necessary to maintain traffic. The Contractor shal

mai ntain and protect traffic on all affected roads during the construction
peri od except as otherw se specifically directed by the Contracting
Oficer. Measures for the protection and diversion of traffic, including
t he provision of watchnen and flagmen, erection of barricades, placing of
lights around and in front of equipnment and the work, and the erection and
mai nt enance of adequate warni ng, danger, and direction signs, shall be as
required by the State and local authorities having jurisdiction. The
traveling public shall be protected from danage to person and property.
The Contractor's traffic on roads selected for hauling material to and from
the site shall interfere as little as possible with public traffic. The
Contractor shall investigate the adequacy of existing roads and the
allowable load Iimt on these roads. The Contractor shall be responsible
for the repair of any damage to roads caused by construction operations.

4.1 Haul Roads

The Contractor shall, at its own expense, construct access and haul roads
necessary for proper prosecution of the work under this contract. Haul
roads shall be constructed with suitable grades and wi dths; sharp curves,
blind corners, and dangerous cross traffic shall be avoided. The
Contractor shall provide necessary lighting, signs, barricades, and

di stinctive markings for the safe novenent of traffic. The method of dust
control, although optional, shall be adequate to ensure safe operation at
all times. Location, grade, width, and alignment of construction and
haul i ng roads shall be subject to approval by the Contracting Oficer
Lighting shall be adequate to assure full and clear visibility for ful

wi dt h of haul road and work areas during any night work operations. Upon
conpl etion of the work, haul roads designated by the Contracting Oficer
shal | be renoved.

.4.2 Barri cades

The Contractor shall erect and maintain tenporary barricades to limt
public access to hazardous areas. Such barricades shall be required
whenever safe public access to paved areas such as roads, parking areas or
sidewal ks is prevented by construction activities or as otherw se necessary
to ensure the safety of both pedestrian and vehicular traffic. Barricades
shal | be securely placed, clearly visible with adequate illumnation to
provi de sufficient visual warning of the hazard during both day and ni ght.

.5 CONTRACTOR' S TEMPORARY FACI LI TI ES

.5.1 Adm nistrative Field Ofices

The Contractor shall provide and nmmintain admnistrative field office
facilities within the construction area at the designated site. CGovernnent
of fice and warehouse facilities will not be available to the Contractor's
per sonnel

.5.2 Storage Area

The Contractor shall construct a tenporary 6 foot high chain Iink fence
around trailers and materials. The fence shall include plastic strip
inserts, colored green, so that visibility through the fence is obstructed.
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Fence posts may be driven, in lieu of concrete bases, where soi
conditions permit. Trailers, materials, or equipnment shall not be placed
or stored outside the fenced area unless such trailers, materials, or
equi prent are assigned a separate and distinct storage area by the
Contracting O ficer away fromthe vicinity of the construction site but
within the nmlitary boundaries. Trailers, equipnment, or materials shal
not be open to public view with the exception of those itens which are in
support of ongoing work on any given day. Materials shall not be
stockpil ed outside the fence in preparation for the next day's work.
Mobi | e equi prent, such as tractors, wheeled lifting equipnent, cranes,
trucks, and |like equi pnent, shall be parked within the fenced area at the
end of each work day.

1.5.3 Suppl emental Storage Area

Upon Contractor's request, the Contracting O ficer will designate another
or supplenental area for the Contractor's use and storage of trailers,

equi prent, and naterials. This area may not be in close proxinity of the
construction site but shall be within the mlitary boundaries. Fencing of
materials or equipnent will not be required at this site; however, the
Contractor shall be responsible for cleanliness and orderliness of the area
used and for the security of any material or equipnment stored in this area.

Uilities will not be provided to this area by the CGovernnent.

1.5.4 Appearance of Trailers

Trailers utilized by the Contractor for admnistrative or material storage
pur poses shall present a clean and neat exterior appearance and shall be in
a state of good repair. Trailers which, in the opinion of the Contracting
Oficer, require exterior painting or nmaintenance will not be allowed on
the mlitary property.

1.5.5 Mai nt enance of Storage Area

Fenci ng shall be kept in a state of good repair and proper alignment.
Shoul d the Contractor elect to traverse, with construction equi pnent or

ot her vehicles, grassed or unpaved areas which are not established
roadways, such areas shall be covered with a |ayer of gravel as necessary
to prevent rutting and the tracking of mud onto paved or established
roadways; gravel gradation shall be at the Contractor's discretion. Gass
| ocated within the boundaries of the construction site shall be nowed for
the duration of the project. G ass and vegetation along fences, buildings,
under trailers, and in areas not accessible to nowers shall be edged or
trimred neatly.

1.5.6 Ontted

1.5.7 Security Provisions
Adequat e outside security lighting shall be provided at the Contractor's
temporary facilities. The Contractor shall be responsible for the security
of its own equipnent; in addition, the Contractor shall notify the
appropriate | aw enforcenment agency requesting periodic security checks of
the tenporary project field office

1.6 PLANT COMMUNI CATI ON
VWhenever the Contractor has the individual elements of its plant so | ocated

t hat operation by normal voice between these elenents is not satisfactory,
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the Contractor shall install a satisfactory nmeans of comuni cation, such as
t el ephone or other suitable devices. The devices shall be nade avail abl e
for use by Governnent personnel

1.7 TEMPCRARY PRQIECT SAFETY FENCI NG

As soon as practicable, but not later than 15 days after the date
establ i shed for comrencenent of work, the Contractor shall furnish and
erect tenporary project safety fencing at the work site. The safety
fencing shall be a high visibility orange col ored, high density

pol yet hyl ene grid or approved equal, a nminimum of 42 inches high, supported
and tightly secured to steel posts |located on naxi mum 10 foot centers,
constructed at the approved | ocation. The safety fencing shall be

mai nt ai ned by the Contractor during the life of the contract and, upon
conpl eti on and acceptance of the work, shall becone the property of the
Contractor and shall be removed fromthe work site

1.8 CLEANUP

Construction debris, waste materials, packaging material and the |ike shal
be renpbved fromthe work site daily. Any dirt or mud which is tracked onto
paved or surfaced roadways shall be cl eaned away. Materials resulting from
denolition activities which are sal vageabl e shall be stored within the
fenced area descri bed above or at the supplenental storage area. Stored
material not in trailers, whether new or salvaged, shall be neatly stacked
when st ored.

1.9 RESTORATI ON OF STORAGE AREA

Upon conpl etion of the project and after renoval of trailers, naterials,
and equi pnent fromwithin the fenced area, the fence shall be renbved and
wi Il become the property of the Contractor. Areas used by the Contractor
for the storage of equipnent or material, or other use, shall be restored
to the original or better condition. Gavel used to traverse grassed areas
shal |l be renoved and the area restored to its original condition, including
top soil and seeding as necessary.

PART 2 PRCDUCTS (NOT APPLI CABLE)
PART 3 EXECUTI ON ( NOT APPLI CABLE)

-- End of Section --
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SECTI ON 01780

CLOSEQUT SUBM TTALS
11/99

PART 1 GENERAL
1.1 SUBM TTALS

Covernment approval is required for submittals with a "G' designation;
submttals not having a "G' designation are for information only. Wen
used, a designation following the "G' designation identifies the office
that will reviewthe submittal for the Governnent. The follow ng shall be
submtted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs
As-Built Drawings G
Drawi ngs showi ng final as-built conditions of the project.
1.2 PRQIECT RECORD DOCUMENTS
1.2.1 As-Bui It Draw ngs

Thi s paragraph covers as-built draw ngs conplete, as a requirement of the
contract. The terms "drawi ngs," "contract drawi ngs,"” "drawing files,"
"working as-built drawi ngs" and "final as-built drawi ngs" refer to contract
drawi ngs which are revised to be used for final as-built draw ngs.

1.2.1.1 Gover nmrent Furni shed Material s

One set of electronic CADD files in the specified software and format
revised to reflect all bid anendments will be provided by the Governnent at
t he preconstruction conference for projects requiring CADD file as-built

dr awi ngs.

1.2.1.2 Worki ng As-Built and Final As-Built Draw ngs

The Contractor shall revise 2 sets of paper draw ngs, along with updated
CADD drawi ngs, by red-line process to show the as-built conditions during
the prosecution of the project. These working as-built narked draw ngs
shal | be kept current on a weekly basis and at |east one set shall be
avail able on the jobsite at all times. Changes fromthe contract plans
which are made in the work or additional information which mght be
uncovered in the course of construction shall be accurately and neatly
recorded as they occur by neans of details and notes. Final as-built
drawi ngs shall be prepared after the conpletion of each definable feature
of work as listed in the Contractor Quality Control Plan (Foundations,
Uilities, Structural Steel, etc., as appropriate for the project). The

wor ki ng as-built marked prints and final as-built drawings will be jointly
revi ewed for accuracy and conpl eteness by the Contracting O ficer and the
Contractor prior to subm ssion of each nonthly pay estimate. |If the

Contractor fails to naintain the working and final as-built draw ngs as
specified herein, the Contracting Officer will deduct fromthe nonthly
progress payment an ampunt representing the estimted cost of naintaining
the as-built drawings. This nonthly deduction will continue until an
agreenment can be reached between the Contracting Oficer and the Contractor
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regardi ng the accuracy and conpl et eness of updated drawi ngs. The worKking
and final as-built drawi ngs shall show, but shall not be limted to, the
followi ng information:

a. Fire Alarm System desi gned by the Contractor
1.2.1.3 Drawi ng Preparation

The as-built drawi ngs shall be nodified as nmay be necessary to correctly
show the features of the project as it has been constructed by bringing the
contract set into agreenent with approved working as-built prints, and
addi ng such additional drawi ngs as nmay be necessary. These worKking
as-built marked prints shall be neat, |egible and accurate. These draw ngs
are part of the permanent records of this project and shall be returned to
the Contracting Oficer after approval by the Government. Any draw ngs
damaged or lost by the Contractor shall be satisfactorily replaced by the
Contractor at no expense to the Governnent.

1.2.1.4 Conput er Ai ded Design and Drafting (CADD) Draw ngs
Only personnel proficient in the preparation of CADD draw ngs shall be

enpl oyed to nodify the contract draw ngs or prepare additional new
drawi ngs. Additions and corrections to the contract draw ngs shall be

equal in quality and detail to that of the originals. Line colors, line
wei ghts, lettering, |layering conventions, and synbols shall be the sane as
the original line colors, line weights, lettering, |ayering conventions,
and symbols. If additional drawings are required, they shall be prepared

using the specified electronic file format applying the same graphic
standards specified for original drawings. The title block and draw ng
border to be used for any new final as-built draw ngs shall be identical to
that used on the contract drawi ngs. Additions and corrections to the
contract drawi ngs shall be acconplished using CADD files. The Contractor
shal | be responsible for providing all programfiles and hardware necessary
to prepare final as-built drawings. The Contracting Oficer will review
final as-built drawi ngs for accuracy and the Contractor shall make required
corrections, changes, additions, and del etions.

a. CADD colors shall be the "base" colors of red, green, and bl ue.
Col or code for changes shall be as foll ows:

(1) Deletions (red) - Deleted graphic items (lines) shall be
colored red with red lettering in notes and | eaders.

(2) Additions (Geen) - Added itens shall be drawn in green with
green lettering in notes and | eaders.

(3) Special (Blue) - Items requiring special information
coordi nation, or special detailing or detailing notes shall be in
bl ue.

b. The Contract Drawing files shall be renaned in a manner related to
the contract number (i.e., 98-C-10.DGN) as instructed in the
Pre- Construction conference. Marked-up changes shall be nade only to those
renamed files. Al changes shall be nade on the |ayer/level as the
original item There shall be no deletions of existing lines; existing
lines shall be over struck in red. Additions shall be in green with line
wei ghts the same as the drawing. Special notes shall be in blue on | ayer
#63.
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c. Wen final revisions have been conpl eted, the cover sheet draw ng
shal | show the wordi ng "RECORD DRAW NG AS-BUI LT" foll owed by the name of
the Contractor in letters at least 3/16 inch high. Al other contract
drawi ngs shall be marked either "AS-Built" drawi ng denoting no revisions on
the sheet or "Revised As-Built" denoting one or nore revisions. Oigina
contract drawi ngs shall be dated in the revision bl ock

d. Wthin 10 days after Governnment approval of all of the working
as-built drawi ngs for a phase of work, the Contractor shall prepare the
final CADD as-built drawi ngs for that phase of work and subnmit two sets of
bl ue-lined prints of these draw ngs for CGovernment review and approval.

The Governnment will pronptly return one set of prints annotated w th any
necessary corrections. Wthin 7 days the Contractor shall revise the CADD
files accordingly at no additional cost and submit one set of final prints
for the conpl eted phase of work to the Governnent. Wthin 10 days the
Contractor shall subnmit the final as-built drawi ng package for the entire
project. The submittal shall consist of one set of electronic files on
conpact disc, read-only nmenory (CD-ROM), one set of nylars, two sets of
blue-line prints and one set of the approved working as-built draw ngs.
They shall be conplete in all details and identical in formand function to
the contract drawing files supplied by the Government. Any transactions or
adj ustments necessary to acconplish this is the responsibility of the
Contractor. The Governnment reserves the right to reject any drawing files
it deens inconpatible with the custoner's CADD system Paper prints,
drawing files and storage nedia submitted will becone the property of the
Government upon final approval. Failure to subnmit final as-built draw ng
files and marked prints as specified shall be cause for w thhol ding any
paynment due the Contractor under this contract. Approval and acceptance of
final as-built draw ngs shall be acconplished before final payment is made
to the Contractor.

1.2.1.5 Paynment

No separate paynent will be made for as-built draw ngs required under this
contract, and all costs accrued in connection with such drawi ngs shall be
consi dered a subsidiary obligation of the Contractor

1.2.2 Real Property Equi prent

The Contractor shall furnish a list of installed equi pment furnished under
this contract. The list shall include all information usually listed on
manuf acturer's name plate. The "EQUI PMENT-I N PLACE LI ST" shall include, as
applicable, the followi ng for each piece of equi pnent install ed:
description of item location (by roomnunber), nodel nunber, seria

nunber, capacity, nanme and address of manufacturer, name and address of

equi prent supplier, condition, spare parts list, manufacturer's catal og,
and warranty. A draft list shall be furnished at time of transfer. The
final list shall be furnished 30 days after transfer of the conpleted
facility.

1.3  OPERATI ON AND NMAI NTENANCE MANUALS
Operation manual s and mai nt enance manual s shall be subnmitted as specified.
Operation manual s and nmai ntenance nmanual s provided in a comobn vol une shal
be clearly differentiated and shall be separately indexed.

1.4 FI NAL CLEANI NG

The prem ses shall be left broomclean. Stains, foreign substances, and
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tenporary | abels shall be renoved from surfaces. Carpet and soft surfaces
shal | be vacuuned. Equi pnent and fixtures shall be cleaned to a sanitary
condition. Filters of operating equipnent shall be replaced. Paved areas
shal | be swept and | andscaped areas shall be raked clean. The site shal

have waste, surplus materials, and rubbish removed. The project area shal

have tenporary structures, barricades, project signs, and construction
facilities renoved

PART 2 PRCDUCTS ( NOT USED)
PART 3 EXECUTI ON ( NOT USED)

-- End of Section --
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SECTI ON 02220

DEMOLI TI ON
12/ 97

PART 1 GENERAL

1

1 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 gnati on only.

ENG NEERI NG MANUALS ( EM

EM 385-1-1 (1996) U.S. Arny Corps of Engineers Safety
and Heal th Requi renments Manua

.2 GENERAL REQUI REMENTS

The work includes demplition, salvage of identified items and material s,
and renmoval of resulting rubbish and debris. Rubbish and debris shall be
renoved from Governnent property daily, unless otherwi se directed, to avoid
accurul ation at the denolition site. Materials that cannot be renoved
daily shall be stored in areas specified by the Contracting Oficer. In
the interest of occupational safety and health, the work shall be perfornmed
in accordance with EM 385-1-1, Section 23, Denpolition, and other applicable
Sections. In the interest of conservation, salvage shall be pursued to the
maxi mum ext ent possi bl e; salvaged itens and naterials shall be disposed of
as specified.

.3 SUBM TTALS

Covernment approval is required for submittals with a "G' designation;
submittals not having a "G' designation are for infornation only. The
followi ng shall be subnitted in accordance with Section 01330 SUBM TTAL
PRCOCEDURES:

SD- 01 Preconstruction Submttals
Wrk Plan; G

The procedures proposed for the acconplishnent of the work. The
procedures shall provide for safe conduct of the work, including
procedures and nethods to provide necessary supports, latera
braci ng and shori ng when required, careful renoval and di sposition
of materials specified to be sal vaged, protection of property
which is to remain undi sturbed, coordination with other work in
progress, and tinmely disconnection of utility services. The
procedures shall include a detail ed description of the nmethods and
equi prent to be used for each operation, and the sequence of
operations in accordance with EM 385-1-1

.4 DUST CONTRCL

The armount of dust resulting fromdenolition shall be controlled to prevent
the spread of dust to occupied portions of the construction site and to
avoid creation of a nuisance in the surrounding area. Use of water wll
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not be permtted when it will result in, or create, hazardous or

obj ectionabl e conditions such as ice, flooding and pollution

1.5 PROTECTI ON
1.5.1 Protecti on of Personne

During the denolition work the Contractor shall continuously evaluate the
condition of the structure being denolished and take inmediate action to
protect all personnel working in and around the demolition site. No area,
section, or conponent of floors, roofs, walls, columms, pilasters, or other
structural elenent will be allowed to be |left standing wi thout sufficient
braci ng, shoring, or lateral support to prevent collapse or failure while
wor knmen renmove debris or performother work in the i medi ate area

1.5.2 Protection of Structures

Fl oors, roofs, walls, colunmms, pilasters, and other structural conponents
that are designed and constructed to stand wi thout |ateral support or
shoring, and are deternined to be in stable condition, shall remain
standi ng wi t hout additional bracing, shoring, of |ateral support unti
denol i shed, unless directed otherwi se by the Contracting Oficer. The
Contractor shall ensure that no elenents deternmined to be unstable are |eft
unsupported and shall be responsible for placing and securing bracing,
shoring, or lateral supports as nay be required as a result of any cutting,
renoval , or denolition work perforned under this contract.

1.5.3 Protecti on of Existing Property

Bef ore begi nning any denolition work, the Contractor shall survey the site
and exani ne the drawi ngs and specifications to deternine the extent of the
work. The Contractor shall take necessary precautions to avoid danmage to
existing itens to remain in place, to be reused, or to remanin the property
of the Government; any danaged itenms shall be repaired or replaced as
approved by the Contracting O ficer. The Contractor shall coordinate the
work of this section with all other work and shall construct and nmaintain
shoring, bracing, and supports as required. The Contractor shall ensure
that structural elenents are not overl oaded and shall be responsible for

i ncreasing structural supports or addi ng new supports as may be required as
a result of any cutting, renmoval, or dempolition work perforned under this
contract.

1.5. 4 Protection Fromthe Wat her

The interior of buildings to remain; salvageable materials and equi prment
shall be protected fromthe weather at all tines.

1.5.5 Envi ronnental Protection

The work shall conply with the requirenments of Section 01355 ENVI RONVENTAL
PROTECTI ON

1.6 BURNI NG

The use of burning at the project site for the disposal of refuse and
debris will not be permtted.

1.7 USE OF EXPLGCSI VES
Use of explosives will not be permtted.
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PART 2 PRODUCTS (Not Applicabl e)
PART 3 EXECUTI ON
3.1 EXI STI NG STRUCTURES

Exi sting structures indicated shall be renpved as indicated. A denolition
wor k plan shall provided.

3.2 UTI LI TI ES

Existing utilities shall be renmoved as indicated. Wen utility lines are
encountered that are not indicated on the draw ngs, the Contracting O ficer
shall be notified prior to further work in that area.

3.3 DI SPOSI TI ON OF MATERI AL

Title to naterial and equi pnent to be denolished, except CGovernment sal vage
and historical itens, is vested in the Contractor upon receipt of notice to
proceed. The CGovernnent will not be responsible for the condition, |oss or
damage to such property after notice to proceed.

3.3.1 Sal vageabl e Itens and Materi al
Contractor shall salvage itens and material to the naxi mum extent possible.
3.3.1.1 Mat eri al Sal vaged for the Contractor

Mat eri al sal vaged for the Contractor shall be stored as approved by the
Contracting O ficer and shall be renoved from Government property before
conpletion of the contract. Material salvaged for the Contractor shall not
be sold on the site.

3.3.1.2 Itens Sal vaged for the Governnent

Sal vaged itens to renain the property of the Governnent shall be renoved in
a manner to prevent danmage, and packed or crated to protect the itens from
damage while in storage or during shipnent. Itens damaged during renoval

or storage shall be repaired or replaced to match existing itens.
Cont ai ners shall be properly identified as to contents.

3.3.2 Unsal vageabl e Materi al
Concrete, masonry, and other nonconbustible material, except concrete
permtted to remain in place, shall be disposed of in the disposal area
| ocated Base C & D Landfill. Comnbustible material shall be di sposed of
off the site.

3.4 CLEAN UP
Debris and rubbi sh shall be renmoved from basement and simlar excavations.
Debris shall be renpbved and transported in a manner that prevents spillage
on streets or adjacent areas. Local regulations regardi ng hauling and
di sposal shall apply.

-- End of Section --
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SECTI ON 02230

CLEARI NG AND GRUBBI NG
06/ 97

PART 1  GENERAL
1.1 DEFI NI TI ONS
1.1.1 Cl earing

Clearing shall consist of the felling, trimmng, and cutting of trees into
sections and the satisfactory disposal of the trees and other vegetation
designated for renoval, including down tinber, snags, brush, and rubbish
occurring in the areas to be cl eared.

1.1.2 Gr ubbi ng

Grubbi ng shall consist of the renmoval and di sposal of stunps, roots |arger
than 3 inches in diameter, and matted roots fromthe desi gnated grubbing
ar eas.

1.2 SUBM TTALS

CGovernment approval is required for submittals with a "G' designation;
submttals not having a "G' designation are for information only. Wen
used, a designation following the "G designation identifies the office
that will review the submttal for the Governnent. The follow ng shall be
submitted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 03 Product Data
Materials G her Than Sal abl e Ti nber;

Witten permission to di spose of such products on private
property shall be filed with the Contracting O ficer.

PART 2 PRODUCTS (Not Appl i cabl e)
PART 3  EXECUTI ON
3.1 CLEARI NG

Trees, stunps, roots, brush, and other vegetation in areas to be cl eared
shall be cut off flush with or bel ow the original ground surface, except
such trees and vegetation as may be indicated or directed to be left
standing. Trees designated to be left standing within the cleared areas
shall be trimed of dead branches 1-1/2 inches or nore in dianeter and
shall be trimred of all branches the heights indicated or directed. Linbs
and branches to be trimmed shall be neatly cut close to the bole of the
tree or main branches. Cuts nmore than 1-1/2 inches in dianeter shall be
painted with an approved tree-wound paint. Trees and vegetation to be left
standi ng shall be protected from danage incident to clearing, grubbing, and
construction operations by the erection of barriers or by such other neans
as the circunstances require. Cearing shall also include the renoval and
di sposal of structures that obtrude, encroach upon, or otherw se obstruct

t he work.
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3.

2 GRUBBI NG

Material to be grubbed, together with | ogs and other organic or netallic
debris not suitable for foundation purposes, shall be renpved to a depth of
not less than 18 inches below the original surface |evel of the ground in
areas indicated to be grubbed and in areas indicated as construction areas
under this contract, such as areas for buildings, and areas to be paved.
Depr essi ons made by grubbing shall be filled with suitable material and
conpacted to make the surface conformw th the original adjacent surface of
t he ground.

.3 TREE REMOVAL

Where indicated or directed, trees and stunps that are designated as trees
shal | be renoved from areas outside those areas designated for clearing and
grubbing. This work shall include the felling of such trees and the
renoval of their stunps and roots as specified in paragraph GRUBBI NG Trees
shal | be di sposed of as specified in paragraph DI SPOSAL OF MATERI ALS

.4 DI SPOSAL OF NMATERI ALS

.4.1 Sal abl e Ti nmber

Al felled tinber fromwhich saw | ogs, pul pwood, posts, poles, ties, mnine
props, or cordwood can be produced shall be considered as sal abl e tinber,
and shall be trimed of |inbs and tops, sawed into salable | engths of 4
feet, and stockpiled at |locations as directed. The disposal of the
stockpiled tinmber will be by the Government.

4.1 Materials Qther Than Sal abl e Ti nber

Logs, stumps, roots, brush, rotten wood, and other refuse fromthe clearing
and grubbi ng operations, except for salable tinber, shall be disposed of
outside the limts of Governnent-controlled | and at the Contractor's
responsibility, except when otherwi se directed in witing. Such directive
will state the conditions covering the disposal of such products and will

al so state the areas in which they may be pl aced.

-- End of Section --

SECTI ON 02230 Page 3



SITE WORK AND STORAGE BUI LDI NG RANGE 19B, SOTF
FORT BRAGG NC (SF 00006-0)

PART 1

ocukRRRrORRRRENE

PART 2

PART 3

ww

Wwww

WWOWRWWNDUTRWWWNF

.10
11
.12
.13

D

(< JNENEN]

wwwoo

SECTI ON TABLE OF CONTENTS

DIVISION 02 - SITE WORK

SECTI ON 02300

EARTHWORK
12/ 97
GENERAL
REFERENCES
DEFI NI TI ONS

.1 Satisfactory Materials

.2 Unsatisfactory Materials

.3 Cohesi onl ess and Cohesive Materials
4 Degree of Conpaction

.5 Topsoi |

SUBM TTALS

CLASSI FI CATI ON OF EXCAVATI ON

.1 Rock Excavati on
.2 Conmon Excavati on

BLASTI NG
UTI LI ZATI ON OF EXCAVATED MATERI ALS

PRODUCTS (Not Applicable)

EXECUTI ON

STRI PPI NG OF TOPSA L
GENERAL EXCAVATI ON

.1 Ditches, CGutters, and Channel Changes
.2 Drai nage Structures

SELECTI ON OF BORROW MATERI AL

OPENI NG AND DRAI NAGE OF EXCAVATI ON AND BORROW PI TS
GRADI NG AREAS

BACKFI LL

PREPARATI ON OF GROUND SURFACE FOR EMBANKMENTS

.1 CGeneral Requirenents
.2 Frozen Materi al

EMBANKMENTS

.1 Eart h Enbanknents

SUBGRADE PREPARATI ON

.1 Construction

.2 Conpacti on

.9.2.1 Subgr ade for Pavenents
.9.2.2 Subgr ade for Shoul ders

SHOULDER CONSTRUCTI ON
FI NI SHI NG

PLACI NG TOPSO L

TESTI NG

3.13.1 Fill and Backfill Material G adation
3.13.2 I n-Place Densities
3.13.3 Check Tests on In-Place Densities

SECTI ON 02300 Page 1

DACA21- 03- R- 0046



SITE WORK AND STORAGE BUI LDI NG RANGE 19B, SOTF DACA21- 03- R- 0046
FORT BRAGG NC (SF 00006-0)

3.13.4 Moi sture Contents
3.13.5 Opt i mum Moi sture and Laboratory Maxi mum Density
3.13.6 Tol erance Tests for Subgrades

3.14  SUBGRADE AND ENMBANKMENT PROTECTI ON

-- End of Section Table of Contents --

SECTI ON 02300 Page 2



SITE WORK AND STORAGE BUI LDI NG RANGE 19B, SOTF DACA21- 03- R- 0046
FORT BRAGG NC (SF 00006-0)

SECTI ON 02300

EARTHWORK
12/ 97

PART 1 GENERAL

1

1 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 gnati on only.

AVERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM C 136 (1996a) Sieve Analysis of Fine and Coarse
Aggr egat es

ASTM D 422 (1963; R 1998) Particle-Size Analysis of
Soil's

ASTM D 1556 (1990; R 1996) Density and Unit Wi ght of

Soil in Place by the Sand- Cone Met hod

ASTM D 1557 (1998) Laboratory Conpaction
Characteristics of Soil Using Mdified
Effort (56,000 ft-Ibf/cu. ft.

ASTM D 2487 (1998) dassification of Soils for
Engi neeri ng Purposes (Unified Soi
Classification Systen)

ASTM D 2922 (1996) Density of Soil and Soil -Aggregate
in Place by Nucl ear Methods (Shall ow Dept h)

ASTM D 3017 (1988; R 1996el) Water Content of Soil and
Rock in Place by Nucl ear Methods (Shall ow
Dept h)

ASTM D 4318 (1998) Liquid Limt, Plastic Linmt, and

Plasticity Index of Soils

.2 DEFI NI TI ONS

2.1 Satisfactory Materials

Satisfactory materials shall conprise any materials classified by ASTM D
2487 as GN GP, GV} SW SP, SM Satisfactory naterials for grading shal
be conprised of stones less than 8 inches, except for fill naterial for
paverments whi ch shall be conprised of stones less than 3 inches in any

di mensi on.

. 2.2 Unsatisfactory Materials

Materials which do not conply with the requirenments for satisfactory
materials are unsatisfactory. Unsatisfactory materials also include
man-made fills; trash; refuse; backfills from previous construction; and
material classified as satisfactory which contains root and other organic
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matter or frozen material. The Contracting O ficer shall be notified of
any contam nated nateri al s.

1.2.3 Cohesi onl ess and Cohesive Materials

Cohesi onl ess materials include materials classified in ASTM D 2487 as GW
GP, SW and SP. Cohesive materials include materials classified as GC, SC,
M., CL, MH, and CH. Materials classified as GMand SMwi Il be identified
as cohesionless only when the fines are nonplastic. Testing required for
classifying materials shall be in accordance with ASTM D 4318, ASTM C 136
and ASTM D 422.

1.2.4 Degree of Conpaction
Degree of conpaction required is expressed as a percentage of the maxi num
density obtained by the test procedure presented in ASTM D 1557abbrevi at ed
as a percent of |aboratory maxi mum density.

1.2.5 Topsoi |

Material suitable for topsoils obtained fromexcavations is defined as soi
suitable for growi ng vegetation

1.3 SUBM TTALS
CGovernment approval is required for subnmittals with a "G' designation
submttals not having a "G' designation are for information only. Wen
used, a designation following the "G designation identifies the office
that will review the submttal for the Governnent. The follow ng shall be
submitted in accordance with Section 01330 SUBM TTAL PROCEDURES:
SD- 03 Product Data
Ear t hwor k;

Notification of encountering rock in the project. Advance
noti ce on the opening of excavation or borrow areas. Advance
noti ce on shoul der construction for rigid pavenents.

Procedure and | ocation for disposal of unused satisfactory
material. Blasting plan when blasting is pernmitted. Proposed
source of borrow nmateri al

SD- 06 Test Reports
Testing; G

Wthin 24 hours of conclusion of physical tests, 5 copies of
test results, including calibration curves and results of
calibration tests.

SD-07 Certificates
Testi ng;

Qualifications of the commercial testing |aboratory or
Contractor's testing facilities.

1.4 CLASSI FI CATI ON OF EXCAVATI ON
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No consideration will be given to the nature of the naterials, and al
excavation will be designated as unclassified excavation

1.4.1 Rock Excavati on

Rock excavation shall include excavating, grading, and di sposing of

material classified as rock and shall include the satisfactory renoval and
di sposal of boulders 1/2 cubic vyard or nmore in volume; solid rock; rock
material that is in | edges, bedded deposits, and unstratified nasses, which
cannot be renoved w thout systematic drilling and firmy cenented

congl oner at e deposits possessing the characteristics of solid rock

i npossible to remove w thout systematic drilling. The renoval of any
concrete or nasonry structures, except pavenents, exceeding 1/2 cubic vyard
in volune that may be encountered in the work shall be included in this
classification. |If at any time during excavation, including excavation
from borrow areas, the Contractor encounters material that may be
classified as rock excavation, such material shall be uncovered and the
Contracting Oficer notified by the Contractor. The Contractor shall not
proceed with the excavation of this nmaterial until the Contracting Oficer
has classified the materials as common excavati on or rock excavation and
has taken cross sections as required. Failure on the part of the
Contractor to uncover such material, notify the Contracting O ficer, and
allow anple tinme for classification and cross sectioning of the undisturbed
surface of such material will cause the forfeiture of the Contractor's
right of claimto any classification or volune of naterial to be paid for
other than that allowed by the Contracting Oficer for the areas of work in
whi ch such deposits occur

1.4.2 Conmon Excavati on

Conmon excavation shall include the satisfactory renoval and di sposal of
all materials not classified as rock excavation

1.5 BLASTI NG
Blasting will not be permtted.
1.6 UTI LI ZATI ON OF EXCAVATED MATERI ALS

Unsatisfactory materials renoved from excavati ons shall be disposed of in
desi gnat ed waste di sposal or spoil areas. Satisfactory material renoved
from excavations shall be used, insofar as practicable, in the construction
of fills, embankments, subgrades, shoul ders, bedding (as backfill), and for
simlar purposes. No satisfactory excavated material shall be wasted

wi t hout specific witten authorization. Satisfactory material authorized
to be wasted shall be di sposed of in designated areas approved for surplus
materi al storage or designated waste areas as directed. New y designated
wast e areas on Governnent-controlled I and shall be cleared and grubbed

bef ore di sposal of waste material thereon. Coarse rock from excavations
shal | be stockpiled and used for constructing slopes or enmbanknents

adj acent to streans, or sides and bottonms of channels and for protecting
agai nst erosion. No excavated material shall be disposed of to obstruct
the flow of any stream endanger a partly finished structure, inpair the
efficiency or appearance of any structure, or be detrinmental to the

conpl eted work in any way.

PART 2 PRODUCTS (Not Appl i cabl e)

SECTI ON 02300 Page 5



SITE WORK AND STORAGE BUI LDI NG RANGE 19B, SOTF DACA21- 03- R- 0046
FORT BRAGG NC (SF 00006-0)

PART 3 EXECUTI ON

3.

1 STRI PPI NG OF TOPSA L

Topsoil shall be stripped to a depth of 6 inches. Topsoil shall be spread
on areas already graded and prepared for topsoil, or transported and
deposited in stockpiles convenient to areas that are to receive application
of the topsoil later, or at locations indicated or specified. Topsoi

shal | be kept separate from other excavated materials, brush, litter

obj ecti onabl e weeds, roots, stones larger than 2 inches in diameter, and
other materials that would interfere with planting and mai nt enance
operations. Any surplus of topsoil from excavations and gradi ng shall be
stockpiled in | ocations indicated.

.2 GENERAL EXCAVATI ON

The Contractor shall perform excavation of every type of materi al
encountered within the Iimts of the project to the |lines, grades, and

el evations indicated and as specified. Gading shall be in conformty with
the typical sections shown and the tol erances specified in paragraph

FINl SHHNG Satisfactory excavated materials shall be transported to and
placed in fill or embankment within the limts of the work. Unsatisfactory
materials encountered within the limts of the work shall be excavated

bel ow grade and replaced with satisfactory materials as directed. Such
excavated material and the satisfactory material ordered as repl acenent
shal |l be included in excavation. Surplus satisfactory excavated materia
not required for fill or enbanknent shall be di sposed of in areas approved
for surplus material storage or designated waste areas. Unsatisfactory
excavated material shall be disposed of in designated waste or spoil areas.

During construction, excavation and fill shall be perfornmed in a nanner
and sequence that will provide proper drainage at all tines. Material
required for fill or enbanknent in excess of that produced by excavation

within the grading limts shall be excavated fromthe borrow areas
i ndi cated or from other approved areas selected by the Contractor as
speci fi ed.

2.1 Ditches, CGutters, and Channel Changes

Excavation of ditches, gutters, and channel changes shall be acconpli shed
by cutting accurately to the cross sections, grades, and el evati ons shown.
Ditches and gutters shall not be excavated bel ow grades shown. Excessive
open ditch or gutter excavation shall be backfilled with satisfactory,

t horoughly conmpacted, naterial or with suitable stone or cobble to grades
shown. Material excavated shall be di sposed of as shown or as directed,
except that in no case shall material be deposited less than 4 feet from
the edge of a ditch. The Contractor shall maintain excavations free from
detrimental quantities of |eaves, brush, sticks, trash, and other debris
until final acceptance of the work.

. 2.2 Drai nage Structures

Excavati ons shall be nade to the lines, grades, and el evati ons shown, or as
directed. Trenches and foundation pits shall be of sufficient size to
permt the placement and renoval of forns for the full Iength and w dth of
structure footings and foundations as shown. Rock or other hard foundation
material shall be cleaned of |oose debris and cut to a firm |evel,

stepped, or serrated surface. Loose disintegrated rock and thin strata
shal | be renpbved. Wen concrete or masonry is to be placed in an excavated
area, the bottom of the excavation shall not be disturbed. Excavation to
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3.

the final grade |level shall not be nade until just before the concrete or
masonry is to be placed. Were pile foundations are to be used, the
excavation of each pit shall be stopped at an elevation 1 foot above the
base of the footing, as specified, before piles are driven. After the pile
driving has been conpleted, |oose and di splaced material shall be renoved
and excavation conpleted, |eaving a snooth, solid, undisturbed surface to
receive the concrete or nasonry.

.3 SELECTI ON OF BORROW MATERI AL

Borrow material shall be selected to nmeet the requirements and conditions
of the particular fill or enmbankment for which it is to be used. Borrow
materi al shall be obtained fromthe borrow areas shown. Borrow nateri al
from approved sources on Governnent-controlled |and may be obtai ned without
paynment of royalties. Unless specifically provided, no borrow shall be
obtained within the imts of the project site without prior witten
approval . Necessary clearing, grubbing, and satisfactory drai nage of
borrow pits and the disposal of debris thereon shall be considered rel ated
operations to the borrow excavation.

.4 OPENI NG AND DRAI NAGE OF EXCAVATI ON AND BORROW PI TS

The Contractor shall notify the Contracting Oficer sufficiently in advance
of the opening of any excavation or borrow pit to permt elevations and
neasur enents of the undisturbed ground surface to be taken. Except as
otherwi se pernmitted, borrow pits and ot her excavation areas shall be
excavat ed provi di ng adequate drai nage. Overburden and other spoil nmaterial
shall be transported to designated spoil areas or otherw se disposed of as
directed. Borrow pits shall be neatly trimed and drained after the
excavation is conpleted. The Contractor shall ensure that excavation of
any area, operation of borrow pits, or dunping of spoil nmaterial results in
m ni mum detri mental effects on natural environmental conditions.

.5 GRADI NG AREAS

Where indicated, work will be divided into grading areas within which

sati sfactory excavated material shall be placed in enmbanknments, fills, and
required backfills. The Contractor shall not haul satisfactory materia
excavated in one grading area to another grading area except when so
directed in witing.

.6 BACKFI LL

Backfill adjacent to any and all types of structures shall be placed and
conpacted to at |east 90 percent |aboratory maxi mum density for cohesive
materials or 95 percent |aboratory maxi num density for cohesionl ess
materials to prevent wedgi ng action or eccentric |oading upon or agai nst
the structure. G ound surface on which backfill is to be placed shall be
prepared as specified in paragraph PREPARATI ON OF GROUND SURFACE FOR
EMBANKMENTS. Conpaction requirenments for backfill materials shall also
conformto the applicable portions of paragraphs PREPARATI ON OF GROUND
SURFACE FOR EMBANKMENTS, EMBANKMVENTS, and SUBGRADE PREPARATI ON, and Section
02630 STORM DRAI NAGE SYSTEM and Section 02316 EXCAVATI ON, TRENCHI NG, AND
BACKFI LLI NG FOR UTI LI TIES SYSTEMS. Conpaction shall be acconplished by
sheepsfoot rollers, pneumatic-tired rollers, steel-wheeled rollers,

vi bratory conpactors, or other approved equi pnent.

7 PREPARATI ON OF GROUND SURFACE FOR EMBANKMENTS
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3.

3.

3.

7.1 CGeneral Requirenents

Ground surface on which fill is to be placed shall be stripped of live,
dead, or decayed vegetation, rubbish, debris, and other unsatisfactory
mat eri al ; pl owed, disked, or otherw se broken up to a depth of 8";

pul veri zed; noistened or aerated as necessary; thoroughly m xed; and
conpacted to at |least 90 percent |aboratory maxi mum density for cohesive
materials or 95 percent |aboratory maxi num density for cohesionl ess
materials. Conpaction shall be acconplished by sheepsfoot rollers,
pneurmatic-tired rollers, steel-wheeled rollers, vibratory conpactors, or
ot her approved equi pnent. The prepared ground surface shall be scarified
and noi stened or aerated as required just prior to placenent of enbanknment
materials to assure adequate bond between embanknent naterial and the
prepared ground surface.

.7.2 Frozen Materi al

Enmbanknment shall not be placed on a foundation which contains frozen
material, or which has been subjected to freeze-thaw action. This

prohi biti on enconpasses all foundation types, including the natural ground,
all prepared subgrades whether in an excavation or on an enmbankment and al

| ayers of previously placed and conpacted earth fill which beconme the
foundati ons for successive layers of earth fill. Al material that freezes
or has been subjected to freeze-thaw action during the construction work,
or during periods of tenporary shutdowns, such as, but not limted to,

ni ghts, holidays, weekends, wi nter shutdowns, or earthwork operations,

shall be renpved to a depth that is acceptable to the Contracting Oficer
and replaced with new material. Alternatively, the material will be

t hawed, dried, reworked, and reconpacted to the specified criteria before
additional material is placed. The Contracting Officer will determ ne when
pl acenent of fill shall cease due to cold weather. The Contracting Oficer
may el ect to use average daily air tenperatures, and/or physica

observation of the soils for his determ nation. Embankment material shal
not contain frozen clunps of soil, snow, or ice.

. 8 EMBANKMENTS

.8.1 Eart h Enbanknents

Earth enbankments shall be constructed from satisfactory nmaterials free of
organic or frozen material and rocks with any di mension greater than 3
inches. The material shall be placed in successive horizontal |ayers of

| oose nmaterial not nore than 8" inchesin depth. Each |layer shall be spread
uniformy on a soil surface that has been npistened or aerated as
necessary, and scarified or otherw se broken up so that the fill will bond
with the surface on which it is placed. After spreading, each |ayer shal
be pl owed, disked, or otherw se broken up; noistened or aerated as
necessary; thoroughly m xed; and conpacted to at |east 90 percent

| aboratory maxi num density for cohesive materials or 95 percent |aboratory
maxi mum density for cohesionless materials. Conpaction requirenents for

t he upper portion of earth embankments form ng subgrade for pavenments shal
be identical with those requirenents specified in paragraph SUBGRADE
PREPARATI ON.  Conpaction shall be acconplished by sheepsfoot rollers,
pneurmatic-tired rollers, steel-wheeled rollers, vibratory conpactors, or
ot her approved equi pnent.

9 SUBGRADE PREPARATI ON

9.1 Constructi on
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Subgrade shall be shaped to Iine, grade, and cross section, and conpacted
as specified. This operation shall include plow ng, disking, and any

noi stening or aerating required to obtain specified conpaction. Soft or

ot herwi se unsatisfactory material shall be removed and replaced with

sati sfactory excavated material or other approved material as directed.
Rock encountered in the cut section shall be excavated to a depth of 6

i nches bel ow finished grade for the subgrade. Low areas resulting from
renoval of unsatisfactory material or excavation of rock shall be brought
up to required grade with satisfactory materials, and the entire subgrade
shal |l be shaped to |ine, grade, and cross section and conpacted as
specified. After rolling, the surface of the subgrade and parking area for
roadways shall not show deviations greater than 3/8 inch when tested with a
12 foot straightedge applied both parallel and at right angles to the
centerline of the area. The elevation of the finish subgrade shall not vary
nore than 0.05 foot fromthe established grade and cross section

3.9.2 Conpaction

Conpaction shall be acconplished by sheepsfoot rollers, pneumatic-tired
rollers, steel-wheeled rollers, vibratory conpactors, or other approved
equi prent. Except for paved areas and railroads, each |ayer of the
enbankment shall be conpacted to at | east 95 percent of |aboratory maximum
density.

3.9.2.1 Subgr ade for Pavenents

Subgrade for pavenents shall be conpacted to at |east 95 percentage

| aboratory maxi num density for the depth bel ow the surface of the pavenent
shown. When nore than one soil classification is present in the subgrade,
the top 12 inches of subgrade shall be scarified, w ndrowed, thoroughly
bl ended, reshaped, and conpact ed.

3.9.2.2 Subgr ade for Shoul ders

Subgrade for shoul ders shall be conpacted to at |east 90 percentage
| aboratory maxi mum density for the full depth of the shoul der

3.10 SHOULDER CONSTRUCTI ON

Shoul ders shall be constructed of satisfactory excavated or borrow nateri al
or as ot herwi se shown or specified. Shoulders shall be constructed as soon
as possible after adjacent paving is conplete, but in the case of rigid
pavenents, shoul ders shall not be constructed until perm ssion of the
Contracting O ficer has been obtained. The entire shoul der area shall be
conpacted to at |east the percentage of maxi mum density as specified in

par agr aph SUBGRADE PREPARATI ON above, for specific ranges of depth bel ow
the surface of the shoul der. Conpaction shall be acconplished by
sheepsfoot rollers, pneumatic-tired rollers, steel-wheeled rollers,

vi bratory conpactors, or other approved equi pnent. Shoul der construction
shal | be done in proper sequence in such a manner that adjacent ditches
will be drained effectively and that no danage of any kind is done to the
adj acent conpl eted pavenent. The conpl eted shoul ders shall be true to

al i gnment and grade and shaped to drain in confornmity with the cross
section shown.

3.11 FI NI SHI NG

The surface of excavations, enmbankments, and subgrades shall be finished to
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a smoot h and conpact surface in accordance with the |ines, grades, and
cross sections or elevations shown. The degree of finish for graded areas
shall be within 0.1 foot of the grades and el evati ons indi cated except
that the degree of finish for subgrades shall be specified in paragraph
SUBGRADE PREPARATION. Gutters and ditches shall be finished in a manner
that will result in effective drainage. The surface of areas to be turfed
shal |l be finished to a snoothness suitable for the application of turfing
materi al s.

3.12 PLACI NG TOPSA L

On areas to receive topsoil, the conpacted subgrade soil shall be scarified
toa 2 inch depth for bonding of topsoil with subsoil. Topsoil then shal
be spread evenly to a thickness of 6 inches and graded to the el evations
and sl opes shown. Topsoil shall not be spread when frozen or excessively
wet or dry. Material required for topsoil in excess of that produced by
excavation within the grading limts shall be obtained fromoffsite areas.

3.13 TESTI NG

Testing shall be performed by an approved commercial testing |aboratory or
by the Contractor subject to approval. |If the Contractor elects to
establish testing facilities, no work requiring testing will be pernmtted
until the Contractor's facilities have been inspected and approved by the
Contracting O ficer. Field in-place density shall be deternined in
accordance with ASTM D 1556 or ASTM D 2922. \Wen ASTM D 2922 is used, the
calibration curves shall be checked and adjusted using only the sand cone
nmet hod as described in ASTM D 1556. ASTM D 2922 results in a wet unit

wei ght of soil and when using this nmethod ASTM D 3017 shall be used to
determine the noisture content of the soil. The calibration curves

furni shed with the noi sture gauges shall al so be checked along with density
calibration checks as described in ASTM D 3017; the calibration checks of
both the density and npi sture gauges shall be made at the beginning of a
job on each different type of material encountered and at intervals as
directed by the Contracting Oficer. Wen test results indicate, as

determ ned by the Contracting O ficer, that conpaction is not as specified,
the material shall be renoved, replaced and reconpacted to neet
specification requirenments. Tests on reconpacted areas shall be perforned
to determ ne conformance with specification requirements. |nspections and
test results shall be certified by a registered professional civil

engi neer. These certifications shall state that the tests and observations
were perforned by or under the direct supervision of the engi neer and that
the results are representative of the materials or conditions being
certified by the tests. The follow ng nunber of tests, if perforned at the
appropriate time, will be the m nimum acceptable for each type operation

3.13.1 Fill and Backfill Material Gradation
One test per 50.0 cubic yards stockpiled or in-place source material
Gradation of fill and backfill material shall be determned in accordance
with ASTM C 136 or ASTM D 422.
3.13.2 In-Place Densities
a. One test per 1,500 square feet, or fraction thereof, of each lift
of fill or backfill areas conpacted by other than hand-operated

machi nes.

b. One test per 1,500 square feet, or fraction thereof, of each lift
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of fill or backfill areas conpacted by hand-operated nmachi nes.

c. One test per 500 linear feet, or fraction thereof, of each lift
of enmbanknment or backfill for roads.

3.13.3 Check Tests on In-Place Densities

If ASTM D 2922 is used, in-place densities shall be checked by ASTM D 1556
as foll ows:

a. One check test per lift for each 2,500 square feet, or fraction
thereof, of each Iift of fill or backfill conpacted by other than
hand- oper at ed nachi nes.

b. One check test per lift for each 1,500 square feet, of fill or
backfill areas conpacted by hand- operated nachi nes.

c. One check test per Iift for each 500 |inear feet, or fraction
t hereof, of embanknment or backfill for roads.

3.13. 4 Mbi sture Contents

In the stockpile, excavation, or borrow areas, a mnimmof two tests per
day per type of material or source of material being placed during stable
weat her conditions shall be perforned. During unstable weather, tests
shal |l be nade as dictated by |ocal conditions and approved by the
Contracting O ficer.

3.13.5 Opt i mum Moi sture and Laboratory Maxi mum Density

Tests shall be nade for each type material or source of material including
borrow material to deternine the optimum noi sture and | aboratory naxi mum
density values. One representative test per 25 cubic yards of fill and
backfill, or when any change in material occurs which my affect the

opti mum noi sture content or |aboratory maxi num density.

3.13.6 Tol erance Tests for Subgrades

Cont i nuous checks on the degree of finish specified in paragraph SUBGRADE
PREPARATI ON shal | be made during construction of the subgrades.

3. 14 SUBGRADE AND EMBANKMENT PROTECTI ON

During construction, enmbanknents and excavations shall be kept shaped and
drained. Ditches and drains al ong subgrade shall be maintained to drain
effectively at all times. The finished subgrade shall not be disturbed by
traffic or other operation and shall be protected and mmi ntai ned by the
Contractor in a satisfactory condition until ballast, subbase, base, or
paverment is placed. The storage or stockpiling of materials on the
finished subgrade will not be permtted. No subbase, base course, ballast,
or pavenent shall be laid until the subgrade has been checked and approved,
and in no case shall subbase, base, surfacing, pavenent, or ballast be

pl aced on a nuddy, spongy, or frozen subgrade.

-- End of Section --
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PART 1  GENERAL

1.1 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 gnati on only.

AVERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM C 33 (2001a) Concrete Aggregates

ASTM D 422 (1963; R 1998) Particle-Size Analysis of
Soils

ASTM D 1140 (2000) Amount of Material in Soils Finer

Than the No. 200 (75-Mcrometer) Sieve

ASTM D 1556 (2000) Density and Unit Weight of Soil in
Pl ace by the Sand- Cone Met hod

ASTM D 1557 (2000) Laboratory Conpaction
Characteristics of Soil Using Mdified
Effort (56,000 ft-Ibf/cu. ft. (2,700
KN-mcu. m))

ASTM D 2216 (1998) Laboratory Determ nation of Water
(Moi sture) Content of Soil and Rock by Mass

ASTM D 2487 (2000) dassification of Soils for
Engi neeri ng Purposes (Unified Soil
Classification Systen)

ASTM D 4318 (2000) Liquid Limt, Plastic Linmt, and
Plasticity I ndex of Soils

1.2 DEFI NI TI ONS

1.2.1 Degree of Conpaction
Degree of conpaction is expressed as a percentage of the maxi mum density
obt ai ned by the test procedure presented in ASTM D 1557 abbrevi ated as
percent | aboratory nmaxi num density.

1.2.2 Maxi mum Dry Density
The maxi mum dry density is expressed as the maxi num density obtai ned when
the soil is conpacted in accordance with ASTM D 1557, abbrevi ated as
| aboratory maxi mum dry density.

1.2.3 Opt i mum Moi sture Cont ent

The opti mum nmoi sture content is the noisture content corresponding to the
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maxi mum dry density obtai ned by the test procedure presented in ASTM D 1557.
1.2. 4 Subsurface Data

Logs of soil test borings and soil test data are shown on the draw ngs.
These data represent the best subsurface information avail able; however,
variations nay exist in the subsurface between boring |locations. The water
| evel data indicate only the conditions at the particular tine or tinmes the
i nformati on was obtai ned and may not indicate variations such as those
caused by periods of drought or increased rainfall, seasonal fluctuations
in rainfall, changes in the surface drainage pattern, or application of
irrigation water.

1.2.5 Rel at ed Wor k

1.2.5.1 Site Grading and Excavation and Backfilling for Utilities
Site grading and excavation and backfilling for utilities beyond the 5-foot
buil ding line are covered under Section 02300 EARTHWORK and Section 02316
EXCAVATI ON, TRENCHI NG, AND BACKFI LLI NG FOR UTI LI TI ES SYSTEMS.

1.2.5.2 Termite Protection

Termite protection is specified under Section 02364 TERM TI Cl DE TREATMENT
MEASURES FOR SUBTERRANEAN TERM TE CONTROL.

1.3 SUBM TTALS
Covernment approval is required for submittals with a "G' designation;
submittals not having a "G' designation are for infornmation only. The
followi ng shall be subnitted in accordance with Section 01330 SUBM TTAL
PRCOCEDURES:

SD- 01 Data

Vibratory Rollers; G
Data and specifications, at |east 45 days prior to their use, of vibratory
rollers proposed for conpaction of the foundati on subgrades for the
Academ ¢ Buil ding and the Resistance Training Laboratory.

SD- 09 Reports

Field Density Tests; .
Testing of Fill and Backfill WMaterials;

Copies of all laboratory and field test reports within 24 hours of the
conpletion of the test. Each report shall be properly identified. Test

net hods used and conpliance with specified test standards shall be

descri bed. Summary sheets specified herein shall be subnmtted as indicated.
I nspection, Equi pment and Corrective Action Reports;

Copi es of inspection reports, equipnent specifications, and records of
corrective action taken shall be submtted.

SD- 13 Certificates

Certificates of Conpliance;
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Certificates of conpliance indicating conformance with specified
requi renents shall be furnished for capillary water barrier materials.

Testing; G

Testing facilities for the performance of |aboratory soil tests nust be
approved by the Contracting O ficer prior to work being perforned.

PART 2 PRODUCTS

2.1 MATERI ALS

2.1.1 Satisfactory Materials
2.1.1.1 Natural Insitu Soi

Satisfactory materials for natural insitu soil supporting building
foundati ons and/or slabs shall be Iinmted to naterials classified in ASTM D
2487 as GN G, GM GP>-GM GWMGEM CGC, GP-CGC, G GEC, SW SP, SM SWSM

SC, SWSC, SP-SM SP-SC, CL, M, CL-M, CH, WMH, and shall be free of trash,
debris, roots or other organic matter, frozen nmaterial, and stones |arger
than 3 inches in any dinmension.

2.1.1.2 Foundation Fill or Backfil

Satisfactory material for fill or backfill supporting building foundations
and/or slabs shall be linited to materials classified in ASTM D 2487 as GW
G, M &>-GM GMGEV CGC, GP-CGC, G GC, SW SP, SM SWSM SC, SWSC, SP-sSM
SP-SC, CL, M., CL-M, and shall be free of trash, debris, roots or other
organic matter, frozen material, and stones larger than 3 inches in any

di mensi on.

2.1.1.3 Fill or Backfill Adjacent to Walls
Satisfactory materials for fill or backfill adjacent to walls shall be
limted to cohesionless, free draining nmaterials classified in ASTM D 2487
as GW &, GM SW SP, SM and SP-SM and shall be free of trash, debris,
roots or other organic matter, frozen material, and stones |larger than 3
i nches in any di nension.

2.1.2 Unsatisfactory Materials

2.1.2.1 Natural Insitu Soi
Unsatisfactory materials for fill or backfill supporting building
foundati ons and/or slabs shall be materials classified in ASTM D 2487 as
Pt, OH and OL and any other materials not defined as satisfactory. The
Contracting O ficer shall be notified of any contam nated materi al s.

2.1.2.2 Foundation Fill or Backfill
Unsatisfactory material for fill or backfill supporting building
foundati ons and/or slabs shall be materials classified in ASTM D 2487 as
Pt, OH OL, CH and MH

2.1.2.3 Fill or Backfill Adjacent to Walls

Unsatisfactory materials for fill or backfill adjacent to walls shall be
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materials classified in accordance with ASTM D 2487 as Pt, OH QOL, GC, SC,
CL, CH M and MH, GP-GV] GWGM GC, GP-GC, GV GC, SWSM SC, SW SC,
SP-SC, CL, M, CL-M.

2.1.2. 4 Wet or Soft Materials

Materials determ ned by the Contracting Officer as too wet or too soft to
provi de a stabl e subgrade, foundation, or fill will be classified as

unsati sfactory regardl ess of classification. However, if such materials do
neet the appropriate ASTM D 2487 classification, the Contractor shall at no
additional cost to the Governnment, recondition the nmaterials.

2.1.3 Cohesi onl ess and Cohesive Materials

Cohesionl ess materials include naterials classified in ASTM D 2487 as GW
@GP, SW and SP. Cohesive materials include materials classified as
GC,GP-CGC, GV GC, SWSC, SP-SC, sC, M, CL, CL-M.,, WMH, and CH and the
unsatisfactory organic naterials Pt, OL and OH Materials classified as
M GP-GM GWGEV SM SWSM and SP-SMwill be identified as cohesionl ess
only when the fines have a plasticity index of zero; otherwi se they wll
be consi dered cohesi ve.

2.2 CAPI LLARY WATER BARRI ER

Capillary water barrier shall consist of clean, crushed, nonporous stone,
crushed gravel, or uncrushed gravel conforming to the requirenments of ASTM
C 33 for coarse aggregate grading size 57, 67, 7, or 78.

PART 3  EXECUTI ON
3.1 CLEARI NG AND GRUBBI NG

Clearing and grubbing is specified in Section 02230 CLEARI NG AND GRUBBI NG
3.2 TOPSO L

Topsoi|l shall be stripped to full depth bel ow existing grade within the
desi gnat ed excavations and grading lines. Topsoil shall be spread on areas
al ready graded and prepared for topsoil, or transported and deposited in
stockpil es convenient to areas that are to receive topsoil later, or at

| ocations indicated or specified. Excess topsoil shall be disposed of as
specified for excess excavated material.

3.3 EXCAVATI ON

Excavation shall conformto the di nensions and el evations indicated for
each building, structure, and footing except as specified, and shal

i nclude trenching for utility and foundation drai nage systens to a point 5
feet beyond the building Iine of each building and structure, excavation
for outside grease interceptors and all work incidental thereof.

Excavation shall extend a sufficient distance fromwalls and footings to
all ow for placing and renoval of forms. Excavations bel ow indicated depths

will not be permitted except to renpve unsatisfactory material.
Unsatisfactory material encountered bel ow the grades shown shall be renoved
as directed and replaced with satisfactory material; and paynment wll be

made in conformance with the CHANGES cl ause of the CONTRACT CLAUSES.
Satisfactory material renmoved bel ow the depths indicated, w thout specific
direction of the Contracting O ficer, shall be replaced, at no additional
cost to the Government, with satisfactory materials to the indicated
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excavation grade. Satisfactory material shall be placed and conpacted as
specified in paragraph FILLI NG AND BACKFI LLI NG  Determ nation of

el evati ons and neasurenents of approved overdepth excavati on of
unsatisfactory material bel ow grades indicated shall be done under the
direction of the Contracting O ficer.

3.4  DRAI NAGE AND DEWATERI NG
3.4.1 Dr ai nage

Surface water shall be directed away from excavati on and construction sites
to prevent erosion and underni ning of foundations. Diversion ditches,

di kes and gradi ng shall be provided and mai ntai ned as necessary during
construction. Excavated sl opes and backfill surfaces shall be protected to
prevent erosion and sl oughing. Excavation shall be performed so that the
site, the area imediately surrounding the site, and the area affecting
operations at the site shall be continually and effectively drained.

3.4.2 Dewat eri ng

Groundwater flowing toward or into excavations shall be controlled to
prevent sloughing of excavation slopes and walls, boils, uplift and heave
in the excavation and to elimnate interference with orderly progress of
construction. French drains, sunps, ditches or trenches will not be
permtted within 3 feet of the foundation of any structure, except with
specific witten approval, and after specific contractual provisions for
restoration of the foundation area have been made. Control neasures shal
be taken by the tine the excavation reaches the water level in order to

maintain the integrity of the in situ material. Wile the excavation is
open, the water level shall be maintained continuously, at |east 2 feet
bel ow the working | evel. The Contractor shall provide drai nage and

dewatering as required to ensure that all footing excavations are
acconpl i shed with the subgrade soils remaining dry and firmuntil after the
footings are placed and backfill ed.

3.5 SHORI NG

Shoring, including sheet piling, shall be furnished and installed as
necessary to protect workmen, banks, adjacent paving, structures, and
utilities. Shoring, bracing, and sheeting shall be renoved as excavati ons
are backfilled, in a manner to prevent caving.

3.6 CLASSI FI CATI ON OF EXCAVATI ON

Excavation will be unclassified regardl ess of the nature of nmaterial
encount er ed.

3.7 BLASTI NG
Blasting will not be permtted.
3.8 UTI LI TY AND DRAI N TRENCHES

Trenches for underground utilities systens and drain |ines shall be
excavated to the required alignments and depths. The bottons of trenches
shal |l be graded to secure the required slope and shall be tanped if
necessary to provide a firm pi pe bed. Recesses shall be excavated to
accommodate bells and joints so that pipe will be uniformy supported for
the entire | ength.
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3.

3.

9 BORROW

VWere satisfactory materials are not available in sufficient quantity from
requi red excavations, approved nmaterials shall be obtained as specified in
Section 02300 EARTHWORK.

10 EXCAVATED MATERI ALS

Satisfactory excavated material required for fill or backfill shall be

pl aced in the proper section of the permanent work required under this
section or shall be separately stockpiled if it cannot be readily placed.
Satisfactory material in excess of that required for the pernmanent work and
all unsatisfactory material shall be disposed of as specified in Section
02300 EARTHWORK. No satisfactory material shall be wasted or used for the
conveni ence of the Contractor unless so authorized. Stockpiles and wasted
materials shall be placed, graded, and shaped for proper drainage, giving
due consideration to drai nage from adj acent properties.

11 FI NAL GRADE OF SURFACES TO SUPPORT CONCRETE

Excavation to final grade shall not be nmade until just before the capillary
wat er barrier or concrete is to be placed. Al surfaces shall be protected
fromerosion resulting fromponding or flow of water.

.12 SUBGRADE PREPARATI ON

.12.1 Cener al

Unsatisfactory material in surfaces to receive fill or in excavated areas
shal | be renoved and replaced with satisfactory naterials as directed by
the Contracting Officer. The surface shall be scarified to a depth of 6

i nches before the fill is started. Sloped surfaces steeper than 1 vertica
to 4 horizontal shall be plowed, stepped, benched, or broken up so that the
fill material will bond with the existing material. Wen subgrades are

| ess than the specified density, the ground surface shall be broken up to a
m ni mum depth of 6 inches, pulverized, and conpacted to the specified
density. Wen the subgrade is part fill and part excavation or natura
ground, the excavated or natural ground portion shall be scarified to a
depth of 12 inches and conpacted as specified for the adjacent fill.
Material shall not be placed on surfaces that are muddy, frozen, or contain
frost. Conpaction shall be acconplished by sheepsfoot rollers,
pneurmatic-tired rollers, steel-wheeled rollers, or other approved equi pment
well suited to the soil being conpacted. Material shall be noistened or
aerated as necessary to plus or mnus 2.5 percent of optinmm noisture.

M ni mum subgrade density shall be as specified in paragraph FlILLING AND
BACKFI LLI NG

.12.2 Excavati on/ Repl acenent and Speci al Subgrade Conpaction

Excavati on and repl acenment of |oose soils and special conpaction of the
excavat ed subgrade is required beneath both the Academi c Buil ding and the
Resi stance Trai ning Laboratory. The area beneath the Academ c Buil di ng
shal | be excavated to a depth of 3 feet bel ow the ground surface follow ng
stripping of the area; the area beneath the Resistance Training Laboratory
shal |l be excavated to a depth of 4 feet. The base of the excavations shal
extend a distance of 5 feet beyond the outside linits of the buildings.
Fol | owi ng excavation to the required depth beneath each building, the
excavat ed subgrade shall be conpacted by a m ni mum of 10 passes of a 10-ton
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vibratory roller neeting the requirements of paragraph Vibratory Rollers
bel ow. Foll owi ng conpacti on of the subgrade, the excavated areas shall be
backfilled in accordance with the requirenents of this section. The
excavations shall be backfilled using satisfactory excavated soils or

sati sfactory borrow material if necessary.

3.12.3 Vibratory Rollers

Vibratory rollers for conpacting the excavated subgrade shall be equi pped
with a snooth steel compaction drum and shall be operated at a frequency of
vi bration during conpaction operations between 1100 and 1500 vpm

Vibratory rollers may be either towed or self-propelled and shall have an
unsprung drum wei ght that is a mninmum of 60 percent of the rollers' static
wei ght. Towed rollers shall have at |east 90 percent of their weight
transmitted to the ground through the conpaction drum when the roller is
standing in a level position hitched to the towing vehicle. Rollers shal
have a m nimum static wei ght of 20,000 pounds, a m ni mum dynamic force of
40, 000 pounds when operating at 1400 vpm and an applied force not |ess
than 9,000 pounds per foot of conpaction drumlength. The Ievel of
anplitude and vi bration frequency shall be nmaintai ned uniform during
conpaction. The Contractor shall furnish sufficient data, draw ngs, and
conputation for verification of the above specifications, and the character
and efficiency of this equi pnent shall be subject to the approval of the
Contracting Oficer.

3.13 FI LLI NG AND BACKFI LLI NG
3.13.1 CGener a

Filling and backfilling shall not begin until construction bel ow finish
grade has been approved, underground utilities systens have been inspected,
tested and approved, forns renpved and the excavation cl eaned of trash and
debris. Backfill shall not be placed in areas that are wet, nuddy, contain
organic materials or are otherw se unacceptable to the Contracting Oficer
Satisfactory materials shall be used in bringing fills and backfills to
the Iines and grades indicated and for replacing unsatisfactory naterials.
Satisfactory material shall be free fromroots and other organic matter,
trash, debris, frozen naterials, and stones larger than 3 inches in any
di mensi on. \Were pipe and or utility lines are coated or wapped for
protecti on agai nst corrosion, the backfill material up to an elevation of 2
feet above sewer lines and 1 foot above other utility lines shall be free
fromstones larger than 2 inches in any di nension

3.13.2 Pl acenment

Satisfactory materials shall be placed in horizontal |ayers not exceeding 8
inches in | oose thickness, or 4 inches in | oose thickness where

hand- operat ed conpactors are used. After placing, each |layer shall be

pl oned, disked, or otherw se broken up, noistened or aerated as necessary,

t horoughly m xed and conpacted as specified. Backfill shall be brought to
the indicated finish grade. Heavy equi pnent for spreadi ng and compacti ng
backfill shall not be operated closer to foundation or retaining walls than
a distance equal to the height of backfill above the top of footing; the
area renai ning shall be conpacted in layers not nore than 4 inches in | oose
t hi ckness with power-driven hand tanpers suitable for the material being
conpacted. Backfill shall be placed carefully around pipes or tanks to
avoi d damage to coatings, wappings, or tanks. Backfill shall not be

pl aced agai nst foundation walls prior to 7 days after conpletion of each
side of the wall and sloped to drain away fromthe wall. Prior to
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conpaction, each |ayer shall be thoroughly and uniformy bl ended throughout
its entire thickness by discing.

3.13.3 Mbi st ur e Cont ent

Satisfactory materials in each layer of fill or backfill shall contain the
amount of noisture within the limts specified below Materials that are
not within the specified linmts after conpaction shall be reworked

regardl ess of density. The noisture content after conpaction shall be as
uni form as practicabl e throughout any one | ayer and shall be within the
limts of 2.5 percentage points above opti mum noi sture content and 2.5
percent age poi nts bel ow opti num noi sture content. Materials which are too
wet shal |l be disced, harrowed, plowed, bladed, or otherw se nanipulated to
reduce the noisture content to within the specified Iimts. Materials
which are too dry shall be broken up, sprinkled, and thoroughly mixed to
bring the noisture content uniformy up to within specified [imts. 1In the
event that materials reach the fill which are not within the limts of

noi sture content specified above, the Contractor shall either adjust the
noi sture content to bring it within the specified linits or renpve it from
the fill.

3.13.4 Conpacti on

Conpaction shall be acconplished by sheepsfoot roller, pneunatic-tired
rollers, snooth-drumvibratory rollers or other approved equi pnent wel
suited to the soil being conpacted. GCenerally, sheepsfoot rollers are best
suited for conpacting cohesive material while smooth-drumvibratory rollers
are best suited for conpacting cohesionless materials. In areas

i naccessi bl e to heavy equi pment, or where in the opinion of the Contracting
O ficer, use of heavy equi pment may cause damage to pi pes, conduits, or
structures, approved power-driven hand tanpers suitable for the nateria
bei ng conpacted shall be used. Each layer of fill and backfill shall be
conpacted to not |ess than the percentage of maxi num density specified

bel ow.

Percent Laboratory
Maxi mum Densi ty

Fill, Enmbanknment, and Backfill

Under structures, building slabs, steps,
paved areas, and in trenches 90

Besi de structures,
footings, and walls 90

Under sidewal ks and grassed
ar eas 85

Subgrade (Top of Fill, Embanknment, and Backfill)

Under buil di ng sl abs, steps, and paved
areas, top 12 inches 90

Under footings, top 12 inches 90
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Percent Laboratory
Maxi mum Density

Under sidewal ks and grassed
areas, top 6 inches 85

Subgrade (Undi sturbed Native Soil or Cut)

Under buil di ng sl abs, steps, and
paved areas, top 8 inches 90

Under footings, top 8 inches 90

Under sidewal ks and grassed areas,
top 6 inches 85

Approved conpacted subgrades that are disturbed by the Contractor's
operations or adverse weather shall be scarified and reconpacted to the
required density prior to further construction thereon. Reconpaction over
underground utilities and heating lines shall be by hand tanmping. For

conpact ed subgrades and/or any lift of fill or backfill that fails to neet
the specified density and/or noisture requirenents, the entire subgrade
and/or entire lift of fill shall be broken up to a m ni mum depth of 8 inches,

pul veri zed, the npisture content adjusted as necessary, and reconpacted to
the specified density, even if this action requires the renoval and

repl acenent of subsequently placed satisfactory lifts of fill. Tests on
reconpacted areas shall be perforned to determ ne conformance with
specification requirements. Lifts of fill placed without being field
density tested will not be accepted as satisfactory under any circunstances.

3.14  TESTI NG
Testing shall be the responsibility of the Contractor and shall be
performed by an approved commercial testing |aboratory at no additiona
cost to the Government. Three copies of test results shall be included
with the Contractor's daily construction quality control reports.
I nspections and test results shall be certified by a registered
prof essional civil engineer. These certifications shall state that the
tests and observations were performed by or under the direct supervision of
the engi neer and that the results are representative of the materials or
conditions being certified by the tests.

3.14. 1 Types of Tests

3.14.1.1 Classification Tests
Classification of soils shall be determined in accordance with ASTM D 2487.

a. Liquid Limt and Plasticity Index: Liquid limt and plasticity
i ndex shall be determ ned in accordance with ASTM D 4318.

b. Sieve Analysis: Sieve analysis (wash No. 200, without hydroneter)
shal |l be perfornmed in accordance with ASTM D 422 and ASTM D 1140.

3.14.1. 2 Moi st ure Cont ent

Mbi sture content shall be determ ned in accordance with ASTM D 2216.
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3.14.1.3 Conpaction Tests

Conpaction tests shall be performed by the test procedure presented in ASTM
D 1557. Adequate testing shall be conducted to establish at |east five
points with at | east one point falling within plus or mnus 1.5 percentage
points of the plotted opti num noi sture content.

3.14.1. 4 Field Density Tests

Field in-place densities shall be determ ned by the sand di spl acenent

nmet hod i n accordance with ASTM D 1556. The Contracting O ficer reserves
the right to direct the |locations where field density tests are to be
perfornmed. SAS Form 865 shall be used for recording results of field
density tests and subnmitted with the daily construction quality control
reports. Results of density tests shall be nmaintai ned on CESAS Form 1177 -
Sunmary of Field Density Tests and an updated copy subnitted each week.

The Contracting Officer will furnish Governnent forms to the Contractor

3.14.2 Tests Required on Material Prior to Placenment
3.14. 2.1 Cenera

Al material fromrequired excavations and borrow shall be tested prior to
i ncorporation into the pernanent work. The tests shall be perforned on
sanpl es representative of the various naterials to be utilized. Sanples
shal |l be carefully selected to represent the full range of nmaterials to be
used as fill and/or backfill. The follow ng m ni num nunber of tests shal
be performed on the materials prior to the placement of the materials in
the work. Additional tests of these types shall be perforned when
materials of different classification or conpaction characteristics are
encountered to deternine the properties of the materials. The Contracting
Oficer reserves the right to direct additional testing as required.

3.14.2. 2 Classification Tests

Classification tests shall be performed to determ ne the acceptability of
materials in accordance with paragraph MATERI ALS. Such tests on naterials
proposed for use as fill and/or backfill shall be performed prior to their
use. Sufficient classification tests shall be performed to define the ful
range of all materials proposed for use. A ninimmof two classification
tests shall be performed on each material classified as satisfactory for
use. The Contracting Oficer may at any tinme require additiona
classification tests to confirmmaterial acceptability.

3.14.2.3 Conpaction Tests

Conpaction tests shall be performed prior to comrencenment of construction
in order to determne the noisture-density rel ationships of al

sati sfactory materials proposed for use as fill and/or backfill. For each
conpaction test perforned, an associ ated or conpanion classification test
and noi sture content test shall be perforned. Conpaction tests shall be
performed in sufficient nunber to establish the full range of maxi mum dry
density and optimum water content. A mininmum of 8 conpaction tests shal
be performed on materials classified as satisfactory for use. Sanples for
these tests shall not be obtained fromthe sane |ocations. The Contracting
Oficer reserves the right to direct where sanples for additiona
conpaction tests are obtained. |In the event that the conpaction
characteristics of materials having the same classification vary

appreci ably, additional conpaction tests shall be perforned.
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3.14.2. 4 Moi sture Content Tests
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Moi sture content tests shall be performed on all materials proposed for use

as fill and/or

accordance with paragraph M sture Content.
be performed in sufficient nunber to determ ne the ful
contents. Mdisture content test shal

to determine their suitability for
Moi sture content tests shal
range of noisture
be performed for each conpaction

use in

test and as required to determ ne acceptability of material prior to

pl acenent. Not

|l ess than two noisture content tests shal

each material classified as satisfactory for use.

3.14.3 Tests Required During Placenent

3.14.3.1 Field Density Tests

Accept ance of the conpacted materials shal
field in-place density tests.
shall be perforned in the materia

bel ow:

Mat eri al
Type

Fill, enbanknent
and backfill

Fill and backfil

Subgr ade

Subgr ade

3.14.3. 2 Mbi st ure Cont ent

Locati on
of Materi al

Beneath structures, to the
5-foot building line

Areas beside structures,
footings, walls, and areas
encl osed by grade beans
that are conpacted by

hand operated conpaction
equi pnment

Under buil di ng sl abs on
grade and paved areas

Under footings
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be performed on

be deternined by the results of
Density tests in randomy selected |ocations
and at the mninumfrequency specified

M ni mum Test
Frequency

One test per lift
per each

i ncrenent or
fraction of 4000
square feet

One test per foot
of depth per

each increnment or
fraction of 200
square feet, or
for each 50

i near feet of

l ong narrow (Il ess
than 3 feet w de)
fills 50 linear
feet or

nore in length

One test per

each i ncrenent or
fracti on of 2500
square feet

One test per
every fifth
col um footing
and for each

i ncrement or
fraction of 75
i near feet of
wal | footings
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In the stockpile(s), excavation, or borrow areas, a mninmmof two tests,
each with a one-point or two-point conpaction test, shall be perforned per
day per type of material or source of material being placed during stable
weat her conditions. During unstable weather, tests shall be nmade as
dictated by the local conditions to ensure the noisture content of the

pl aced materials are within the specified Iimts.

3.14.3.3 Opt i mum Moi sture and Laboratory Maxi mum Density

One representative test shall be performed per 250 cubic yards of fill,
enmbankment and backfill, or when any change in material occurs which may
af fect the optinum noi sture content or | aboratory maxi num density.

3.14.3. 4 Time and Location of Tests

The Government reserves the right to specify the location of any test.
Whenever there is doubt as to the adequacy of the testing or validity of
results, the Contracting Oficer may direct that additional tests be
perfornmed, at no additional cost to the Government. The field density
tests shall be performed at tinmes and | ocations which will assure the

speci fied conpaction is being obtained throughout each lift for al
materials placed. Additional field density tests shall be perforned in
areas where the Contracting Oficer deternm nes there is reason to doubt the
adequacy of the natural subgrade.

3.14.3.5 Field Density Contro

The results of field density tests shall be conpared to results of
conpaction tests perfornmed as required el sewhere in these specifications by
the use of the appropriate procedures described in the follow ng paragraphs.

3.14.4 Conpaction Control

For fine grained (clayey and silty) soils and for sands with appreciable
fines such that nornal shaped conpaction curves are obtained, results of
all conpaction tests shall be plotted on a common plot as a fam |y of
curves. For each field density test perforned, a one-point conpaction
test, with additional points as needed, shall be perforned on the sane
material on which the field density test was conducted. The one-point
conpaction test shall be performed on the dry side of the optimm noisture
content. For conparison of field density data to the proper |aboratory
conpaction test results, the procedures for the one-point and/or two-point
conpaction control nmethods as described in paragraph Conpacti on Procedure,
shal | be used. Conpaction curves plotted on the fanmily of curves shall be
of such a scale that the optimum noi sture content can be interpreted to the
nearest 0.1 percent and the nmaxi mumdry density can be interpreted to the
nearest 0.1 pcf. Wen a one-point test plots outside the range of the
fam |y of curves, an additional five-point conpaction test shall be

per f or med.

3.14.5 Conpacti on Procedure

3.14.5.1 CGener a
The foll owi ng paragraphs describe nmethods of relating field density data to
desired or specified values. Conpaction control of soils requires

conparison of fill water content and/or dry density val ues obtained in
field density tests with opti mum water content and/or maxi mumdry density.
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At a mininmum control shall be in accordance with the One-Point Conpaction
Met hod. Where conditions require, the Two-Poi nt Conpaction Method shall be
used.

3.14.5.2 One- Poi nt Conpacti on Met hod

The material fromthe field density test is allowed to dry to a water
content on the dry side of estimated opti mum and then conpacted using the
same equi prent and procedures used in the five-point conpaction test.
Thorough nmixing is required to obtain uniformdrying; otherw se, results
obt ai ned may be erroneous. The water content and dry density of the
conpacted sanple are deternined and then used to estimate its opti num wat er
content and nmaxi mumdry density as illustrated in Figure 1 at the end of
this section. |In Figure 1, the line of optinmuns is well defined and the
conpaction curves are approximately parallel to each other, consequently,

t he one-poi nt conpaction nethod could be used with a relatively high degree
of confidence. However, in Figure 2 at the end of this section, the curves
are not parallel to each other and in several instances will cross if
extended on the dry side. Consequently, the correct curve cannot be
determ ned fromthe one-point nethod; therefore, the two-point conpaction
nmet hod shoul d be used. The one-point nmethod shoul d be used only when the
data define a relatively good |ine of optinmmns.

3.14.5.3 Two- Poi nt Conpacti on Met hod

In the two-point test, one sanple of naterial fromthe |ocation of the
field density test is conpacted at the fill water content if thought to be
at or on the dry side of optinmmwater content (otherw se, reduced by
drying to this condition) using the sane equi pnent and procedures used in
the five-point conpaction test. A second sanple of material is allowed to
dry back about 2 to 3 percentage points dry of the water content of the
first sanple and then conpacted in the sanme manner. At |east one point
shall fall within 3 percent of the line of optimms. After conpaction, the
water contents and dry densities for the two sanples are determ ned. The
results are used to identify the appropriate conpaction curve for the
material being tested as shown in Figure 2 at the end of this section. The
data shown in Figure 2 warrant the use of the two-point conpaction test
because the five-point conpaction curves are not parallel. Using point A
only, as in the one-point test nmethod, would result in appreciable error as
t he shape of the curve would not be defined. The estimated conpaction
curve can be nore accurately defined by two conpaction points.

3.15 CAPI LLARY WATER BARRI ER

Capillary water barrier under concrete floor and area-way slabs on grade
shal |l be placed directly on the subgrade and shall be conpacted with a
m ni mum of two passes of a hand-operated plate-type vibratory conpactor.

3.16  GRADI NG
Areas within 5 feet outside of each building and structure line shall be
constructed true-to-grade, shaped to drain, and shall be maintained free of
trash and debris until final inspection has been conpleted and the work has
been accept ed.

3.17  SPREADI NG TOPSO L
Areas outside the building Iines fromwhich topsoil has been renoved shal

be topsoiled. The surface shall be free of materials that woul d hinder
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pl anti ng or mai ntenance operations. The conpacted subgrade soil shall be
scarified to a depth of 2 inches by disking or plowi ng for the bondi ng of
topsoil with the subsoil. Topsoil shall then be uniformy spread to a

t hi ckness of 4 inches and graded to the el evati ons and sl opes shown and
left free of surface irregularities. Topsoil shall be conpacted by one
pass of a cultipacker, roller, or other approved equi pnent weighing 100 to
160 pounds per linear foot of roller. Topsoil shall not be placed when the
subgrade is frozen, excessively wet, extrenely dry, or in a condition
otherw se detrinental to seeding, planting, or proper grading.

3.18 PROTECTI ON
Settlenment or washing that occurs in graded, topsoiled, or backfilled areas
prior to acceptance of the work, shall be repaired and grades reestablished

to the required el evations and sl opes.

-- End of Section --
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PART 1  GENERAL

1.1 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 gnati on only.

AVERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM C 136 (2001) Sieve Analysis of Fine and Coarse
Aggr egat es

ASTM D 422 (1963; R 1998) Particle-Size Analysis of
Soil's

ASTM D 1140 (2000) Amount of Material in Soils Finer

Than the No. 200 (75-Mcroneter) Sieve

ASTM D 1556 (2000) Density and Unit Weight of Soil in
Pl ace by the Sand- Cone Met hod

ASTM D 1557 (2000) Laboratory Conpaction
Characteristics of Soil Using Mdified
Effort (56,000 ft-Ibf/cu. ft. (2,700
KN-micu. m))

ASTM D 2487 (2000) d assification of Soils for
Engi neeri ng Purposes (Unified Soil
Classification Systen)
1.2 DEGREE OF COVPACTI ON

Degree of conpaction shall be expressed as a percentage of the maxi num
density obtained by the test procedure presented in ASTM D 1557.

1.3 SUBM TTALS
Covernment approval is required for submittals with a "G' designation;
submttals not having a "G' designation are for information only. The
followi ng shall be subnmitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD- 14 Sanpl es

Tracer Wre; G
Sanpl e of tracer wire, including nanufacturer's descriptive technical
literature, specifications, and installation instructions. Sanple and
i nfornati on shall be submitted at | east 60 days prior to the initial
installation of any tracer wre.

SD- 09 Reports

SECTI ON 02316 Page 3



SITE WORK AND STORAGE BUI LDI NG RANGE 19B, SOTF DACA21- 03- R- 0046
FORT BRAGG NC (SF 00006-0)

Field Density Tests.
Testing of Fill and Backfill WMaterials.

Copies of all laboratory and field test reports within 24 hours
of the conpletion of the test.

SD- 13 Certificates
Testing; G

Qualifications of the commercial testing | aboratory.

PART 2 PRODUCTS

2.

2.

1 MATERI ALS
1.1 Satisfactory Materials
Satisfactory materials shall conprise any materials classified by ASTM D

2487 as GN &, GM G&G-Gv GMGM CGC, GP-GC, G GC, SW SP, SM SWSM  SC,
SWSC, SP-SM SP-SC, CL, M, and CL-M.

1.2 Unsatisfactory Materials

Materials which do not conply with the requirenents for satisfactory
materials are unsatisfactory. Unsatisfactory materials also include
man-made fills, trash, refuse, or backfills from previ ous construction.
Unsatisfactory material also includes material classified as satisfactory
whi ch contains root and other organic nmatter, frozen naterial, and stones
| arger than 3 inches. The Contracting Oficer shall be notified of any
contam nated materials.

.1.3 Cohesi onl ess and Cohesive Material s

Cohesi onl ess materials include materials classified in ASTM D 2487 as GW
GP, SW and SP. Cohesive materials include materials classified as GC,
GP-GC, GV GC, SWSC, SP-SC, SC, M, CL, CL-MH, WH, and CH and the
unsatisfactory organic materials Pt, OL and OH Materials classified as
avl &P-GM GWGEM SM SWSM and SP-SMwill be identified as cohesionl ess
only when the fines have a plasticity index of zero; otherwi se they will be
consi der ed cohesi ve.

.1.4 Ontted

. 1.5 Unyi el di ng Materi al

Unyi el ding material shall consist of rock and gravelly soils with stones
greater than 3 inches in any dinmension or as defined by the pipe
manuf act urer, whichever is snaller.

.1.6 Unstabl e Materi al

Unstable material shall consist of materials too wet to properly support
the utility pipe, conduit, or appurtenant structure.

1.7 Sel ect Granul ar Materi al

Sel ect granular material shall consist of well-graded sand, gravel, crushed
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gravel, crushed stone or crushed slag conmposed of hard, tough and durable
particles, and shall contain not nore than 10 percent by weight of materia
passing a No. 200 nesh sieve and no | ess than 95 percent by wei ght passing
the I inch sieve. The maxi num al |l owabl e aggregate size shall be 2 inches,
or the maxi mum si ze recommended by the pi pe manufacturer, whichever is
smal | er.

2.1.8 Initial Backfill Material

Initial backfill shall consist of select granular nmaterial or satisfactory
materials free fromrocks 3 inches or larger in any dinension or free from
rocks of such size as reconmended by the pipe manufacturer, whichever is

snaller. Wen the pipe is coated or wapped for corrosion protection, the
initial backfill material shall be free of stones larger than 1 inch in any
di mensi on or as reconmended by the pipe manufacturer, whichever is smaller.

2.2 PLASTI C MARKI NG TAPE

Pl astic marking tape shall be acid and al kali-resistant polyethylene film
6 inches wide with mninumthickness of 0.004 inch. Tape shall have a

m ni mum strength of 1750 psi | engthw se and 1500 psi crossw se. The tape
shal |l be manufactured with integral wires, foil backing or other nmeans to
enabl e detection by a netal detector when the tape is buried up to 3 feet
deep. The tape shall be of a type specifically manufactured for narking
and | ocating underground utilities. The netallic core of the tape shall be
encased in a protective jacket or provided with other neans to protect it
fromcorrosion. Tape color shall be as specified in TABLE 1 and shall bear
a continuous printed inscription describing the specific utility.

TABLE 1. Tape Col or

Red: El ectric

Yel | ow. Gas, O, Dangerous Materials

O ange: Tel ephone, Tel egraph, Tel evision
Pol i ce, and Fire Comunications

Bl ue: Wat er Systens

G een: Sewer Systens

2.3 TRACER W RE

Tracer wire shall be insulated No. 12 AWG solid copper and of a type
specifically manufactured for locating underground utilities. Insulation
shall be solid yellowin color. Tracer wire shall be subject to approval
by the Contracting O ficer.

PART 3 EXECUTI ON
3.1 EXCAVATI ON

Excavation of every description, regardless of material encountered, shal
be performed to the lines and grades indicated. During excavation

material satisfactory for backfilling shall be stockpiled in an orderly
manner at a distance fromthe banks of the trench equal to 1/2 the depth of
the excavation, but in no instance closer than 2 feet. Excavated materia
not required or not satisfactory for backfill shall be disposed of as
specified in Section 02300 EARTHWORK. Gradi ng shall be done as may be
necessary to prevent surface water fromflowi ng into the excavation, and
any water accumul ating shall be renmoved to maintain the stability of the
bott om and si des of the excavation. Unauthorized overexcavation shall be
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backfilled in accordance with paragraph BACKFI LLI NG AND COVMPACTI ON at no
additional cost to the Government.

3.1.1 Trench Excavation Requirenents

The trench shall be excavated as recomended by the manufacturer of the
pipe to be installed. Trench walls below the top of the pipe shall be

sl oped, or nade vertical, and of such width as reconmended in the

manuf acturer's installation manual. Were no manufacturer's installation
manual is available, trench walls shall be made vertical, except that
trench construction shall be in accordance with OHSA. Trench walls which
are cut back shall be excavated to at |east the angle of repose of the
soil. Special attention shall be given to slopes which nay be adversely

af fected by weat her or npisture content. The trench width below the top of
pi pe shall not exceed 24 inches plus pipe outside diameter (O D.) for pipes
of less than 24 inches inside dianeter and shall not exceed 36 inches plus
pi pe outside diameter for sizes larger than 24 inches inside dianeter

Where recomended trench w dths are exceeded, redesign, stronger pipe, or
special installation procedures shall be utilized by the Contractor. The
cost of redesign, stronger pipe, or special installation procedures shal

be borne by the Contractor w thout any additional cost to the Government.

3.1.1.1 Bott om Preparati on

The bottons of trenches shall be accurately graded to provide uniform
bearing and support for the bottom quadrant of each section of the pipe.
Bel | hol es shall be excavated to the necessary size at each joint or
coupling to elimnate point bearing. Stones of 3 inches or greater in any
di mensi on, or as recommended by the pipe manufacturer, whichever is
snal l er, shall be renpved to avoid point bearing.

3.1.1.2 Renoval of Unyiel ding Material

VWere unyielding material is encountered in the bottom of the trench, such
material shall be renoved 4 inches bel ow the required grade and repl aced
with suitable materials as provided in paragraph BACKFI LLI NG AND COVPACTI ON

3.1.1. 3 Rermoval of Unstable Materia

VWere unstable material is encountered in the bottomof the trench, such
material shall be renoved to the depth directed and repl aced to the proper
grade with select granular material as provided in paragraph BACKFI LLI NG
AND COWMPACTI ON.  Wien renoval of unstable naterial is required due to the
Contractor's fault or neglect in performng the work, the resulting
materi al shall be excavated and replaced by the Contractor without

addi tional cost to the Government.

3.1.1.4 Excavation for Appurtenances

Excavation for manhol es, catch-basins, inlets, or simlar structures shal

be sufficient to |l eave at | east 12 inches clear between the outer structure
surfaces and the face of the excavation or support nenbers and of

sufficient size to pernit the placenent and renmpval of fornms for the ful

l ength and wi dth of structure footings and foundati ons as shown. Renoval

of unstable naterial shall be as specified above. Wen concrete or nmasonry
is to be placed in an excavated area, special care shall be taken not to

di sturb the bottom of the excavation. Excavation to the final grade |evel
shall not be made until just before the concrete or masonry is to be placed.
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3.1.1.5 Jacki ng, Boring, and Tunneling

Unl ess ot herwi se indicated, excavation shall be by open cut except that
sections of a trench may be jacked, bored, or tunneled if, in the opinion
of the Contracting O ficer, the pipe, cable, or duct can be safely and
properly installed and backfill can be properly conpacted in such sections.

3.1.2 St ockpi | es

St ockpi l es of satisfactory and unsatisfactory and waste nmaterials shall be
pl aced and graded as specified. Stockpiles shall be kept in a neat and
wel | drained condition, giving due consideration to drainage at all tinmes.
The ground surface at stockpile |ocations shall be cleared, grubbed, and
seal ed by rubber-tired equi pnent. Excavated satisfactory and
unsatisfactory materials shall be separately stockpiled. Stockpiles of
satisfactory materials shall be protected from contam nation which may
destroy the quality and fitness of the stockpiled material. |If the
Contractor fails to protect the stockpiles, and any material becones
unsatisfactory, such material shall be renoved and replaced with
satisfactory material from approved sources at no additional cost to the
Government. Locations of stockpiles shall be subject to prior approval of
the Contracting O ficer.

3.2 BACKFI LLI NG AND COWVPACTI ON

Backfill material shall consist of satisfactory material, select granular
material, or initial backfill material as required. Backfill shall be

pl aced in | ayers not exceeding 6 inches |oose thickness for conpaction by
hand operated machi ne conmpactors, and 8 inches | oose thickness for other
t han hand operated nachi nes, unl ess otherw se specified. Each |ayer shal
be conpacted to at | east 90 percent naxi mum density, unless otherw se
speci fi ed.

3.2.1 Trench Backfil

Trenches shall be backfilled to the grade shown. The trench shall be
backfilled to 2 feet above the top of pipe prior to performng the required
pressure tests. The joints and couplings shall be |eft uncovered during
the pressure test. The trench shall not be backfilled until all specified
tests are perfornmed.

3.2.1.1 Repl acenent of Unyiel ding Materi al

Unyi el ding material renmoved fromthe bottom of the trench shall be repl aced
with select granular material or initial backfill material

3.2.1.2 Repl acenent of Unstable Materia

Unstable material renoved fromthe bottomof the trench or excavation shal
be replaced with select granular material placed in |ayers not exceeding 6
i nches | oose thickness.

3.2.1.3 Initial Backfil

Initial backfill material shall be placed and conpacted w th approved
tanpers to a height of at least 1 foot above the utility pipe or conduit.
The backfill shall be brought up evenly on both sides of the pipe for the
full length of the pipe. Care shall be taken to ensure thorough conpaction
of the fill under the haunches of the pipe.
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3.2.1. 4 Fi nal Backfil

The renmai nder of the trench, except for special materials for roadways,
railroads and airfields, shall be filled with satisfactory materi al
Backfill material shall be placed and conpacted as foll ows:

a. Roadways, Railroads, and Airfields: Backfill shall be placed up
to the elevation at which the requirenents in Section 02300
EARTHWORK control. Water flooding or jetting methods of
conpaction will not be permtted.

b. Sidewal ks, Turfed or Seeded Areas and M scel | aneous Areas:

Backfill shall be deposited in layers of a maxi mum of 12 inches
| oose thickness, and conpacted to 85 percent maxi num density.
Conpaction by water flooding or jetting will not be permitted.

This requirenment shall also apply to all other areas not
specifically designated above.

3.2.2 Backfill for Appurtenances

After the manhol e, catchbasin, inlet, or simlar structure has been
constructed, and the concrete has been allowed to cure for 7 days, backfill

shal |l be placed in such a manner that the structure will not be danaged by
the shock of falling earth. The backfill material shall be deposited and
conpacted as specified for final backfill, and shall be brought up evenly

on all sides of the structure to prevent eccentric |oading and excessive
stress.

3.3 SPECI AL REQUI REMENTS

Speci al requirenents for both excavation and backfill relating to the
specific utilities are as foll ows:

3.3.1 Gas Distribution

Trenches shall be excavated to a depth that will provide not |ess than 18
i nches of cover in rock excavation and not |ess than 24 inches of cover in
ot her excavation. Trenches shall be graded as specified for pipe-Iaying
requi renents in Section 02556 GAS DI STRI BUTI ON SYSTEM

3.3.2 Vater Lines
Trenches shall be of a depth to provide a m nimum cover of 30 inches in
unpaved areas and 36 inches in paved areas fromthe existing ground
surface, or fromthe indicated finished grade, whichever is lower, to the
top of the pipe.

3.3.3 Heat Distribution System

Initial backfill material shall be free of stones larger than 1/4 inch in
any di mensi on.

3.3. 4 El ectrical Distribution System
Direct burial cable and conduit or duct Iine shall have a mni mum cover of
24 inches fromthe finished grade, unless otherw se indicated. Speci al

trenching requirenents for direct-burial electrical cables and conduits are
specified in Section 16375 ELECTRI CAL DI STRI BUTI ON SYSTEM UNDERGROUND.
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3.

3.

3.5 Pl astic Marking Tape

Warni ng tapes shall be installed directly above the pipe, at a depth of 18
i nches bel ow fini shed grade unl ess ot herw se shown.

3.6 Tracer Wre

In addition to the plastic marking tape, tracer wire shall al so be provided
for the underground utilities. Tracer wire shall be provided for all pipe
lines, including force mains and sprinkler systemlines, but excluding
stormdrain and sanitary sewer lines. Tracer wire shall be provided for
all electrical and comuni cation conduits and direct buried cables. Tracer
wire shall be installed on the bottomof the trench just to one side of
where the pipe, conduit, or cable contacts the trench bottom The wire
shal |l run continuously between and terninate at val ve boxes on water and
gas lines, regulator stub-ups on gas lines, sprinkler heads and val ve boxes
on sprinkler systemlines, panel boxes on electrical l|ines, and other such
aboveground appurtenances. Each end of the wire shall have an additiona
length of at least 2 feet coiled up in the appurtenance.

.4 TESTI NG

Testing shall be the responsibility of the Contractor and shall be
perfornmed at no additional cost to the Governnent. |Inspections and test
results shall be certified by a registered professional civil engineer
These certifications shall state that the tests and observations were
performed by or under the direct supervision of the engineer and that the
results are representative of the materials or conditions being certified
by the tests.

4.1 Testing Facilities

Tests shall be performed by an approved comercial testing | aboratory. No
work requiring testing will be permitted until the facilities have been
approved by the Contracting Oficer

. 4.2 Testing of Backfill Materials

Classification of backfill materials shall be determ ned in accordance with
ASTM D 2487 and the noisture-density relations of soils shall be determ ned
in accordance with ASTM D 1557. G ain size of bedding and backfil
materials shall be determined in accordance with ASTM C 136 or ASTM D 422
and ASTM D 1140 (wash No. 200, without hydroneter), as appropriate. A

m ni mum of one soil classification and one noisture-density relation test
shal |l be performed on each different type of nmaterial used for beddi ng and
backfill.

. 4.3 Field Density Tests

Tests shall be performed in sufficient nunmbers to ensure that the specified
density is being obtained. A mnimmof one field density test per foot of

depth of backfill for every 75 linear feet, or fraction thereof, of
installation shall be perforned in areas to be paved. A m ni nrum of one
field density test per 18 inches of depth of backfill for every 150 linear

feet, or fraction thereof, of installation shall be perforned in areas to
be grassed. One noisture density relationship shall be determined for
every 250 cubic yards of material used. Field in-place density shall be
determ ned in accordance with ASTM D 1556. Copies of field and |aboratory
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tests shall be furnished to the Contracting Officer. Wen test results

i ndi cate that conpaction is not as specified, the material shall be
renoved, replaced and reconpacted to nmeet specification requirenents.

Tests on reconpacted areas shall be performed to determ ne conformance with
specification requirements, at no additional cost to the Government.

3.4.3.1 Conpaction Control

The tests required on materials prior to placenment and the conpaction
control procedures and nethods specified in Section 02315 EXCAVATI ON

FI LLI NG AND BACKFI LLI NG FOR BUI LDI NGS, Paragraph TESTING (with the
exception of paragraph 3.14.3.1 Field Density Tests) in regard to
conpaction control of soils, and utilizing the one-point or two-point
conpaction nmethods to relate field density data to | aboratory test val ues,
shall fully apply to and be considered a part of this specification section

3.4.4 Di spl acement of Sewers

After other required tests have been perforned and the trench backfil
conpacted to the finished grade surface, the pipe shall be inspected to

det ermi ne whet her significant displacenent has occurred. This inspectiion
shal |l be conducted in the presence of the Contracting Oficer. Pipe sizes
| arger than 36 inches shall be entered and exam ned, while smaller dianeter
pi pe shall be inspected by shining a |light or |aser between nanhol es or
manhol e | ocations, or by the use of television caneras passed through the
pipe. If, in the judgenent of the Contracting Oficer, the interior of the
pi pe shows poor alignnent or any other defects that would cause inproper
functioning of the system the defects shall be remedied as directed at no
addi tional cost to the Government.

-- End of Section --
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SECTI ON 02364

TERM TI CI DE TREATMENT MEASURES FOR SUBTERRANEAN TERM TE CONTROL
06/ 98

PART 1 GENERAL

1.

1 SUBM TTALS
Covernment approval is required for submittals with a "G' designation;
submttals not having a "G' designation are for infornation only. The
followi ng shall be subnitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD-06 Instructions
Term ticides.

Manuf acturer's | abel and Material Safety Data Sheet (MSDS) for termticides
proposed for use.

SD- 07 Schedul es
Equi pnent .
A listing of equipnment to be used.
SD-08 Statenents
Foundati on Exteri or.
Witten verification that other site work will not disturb the treatnent.
Uilities and Vents.
Witten verification that utilities, vents have been | ocated.
Craw and Pl enum Air Spaces.

Witten verification that crawl spaces and pl enum air spaces have been
| ocat ed.

Soi | Mbisture.
Soil noisture test result.
Verification of Measurenment.

Witten verification that the volunme of termticide used neets the
application rate.

SD- 09 Reports
Equi prent Cali bration and Tank Cali brati on.

Certification of calibration tests conducted on the equi pnent used in the
termticide application
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SD-13 Certificates

Qualifications.

Qualifications and state |icense nunber of the termiticide applicator.
SD- 14 Sanpl es

Term ticides.

Term ticide sanpl es obtained during application, upon request.
SD- 18 Records

Termi ticide Application Plan

Termi ticide application plan with proposed sequence of treatnment work wth
dates and tines. The terniticide trade nane, EPA registration nunber,
chem cal conposition, fornulation, concentration of original and dil uted
material, application rate of active ingredients, nmethod of application
area/ vol une treated, anmobunt applied; and the name and state |icense nunber
of the state certified applicator shall be included.

1.2 QUALI FI CATI ONS

The Contractor's principal business shall be pest control. The Contractor
shall be licensed and the termticide applicators certified in the state
where the work is to be performed. Termiticide applicators shall also be
certified in the U S. Environnmental Protection Agency (EPA) pesticide
applicator category which includes structural pest control

1.3 SAFETY REQUI REMENTS

The Contractor shall fornulate, treat, and di spose of termiticides and
their containers in accordance with |abel directions. Use the clothing and
personal protective equi pment specified on the | abeling for use during al
phases of the application

1.4  DELIVERY, STORAGE, AND HANDLI NG
1.4.1 Del i very

Termticide material shall be delivered to the site in the origina
unopened contai ners bearing |legible |abels indicating the EPA registration
nunber and manufacturer's registered uses. All other materials to be used
on site for the purpose of termte control shall be delivered in new or

ot herwi se good condition as supplied by the manufacturer or formulator

1.4.2 St or age
Materials shall be stored in designated areas and in accordance with
manuf acturer's labels. Termiticides and related materials shall be kept
under | ock and key when unattended.

1.4.3 Handl i ng
Term ticides shall be handled in accordance with nmanufacturer's | abels.

Manuf acturer's warni ngs and precautions shall be observed. Materials shal
be handl ed preventing contamination by dirt, water, and organic materi al
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Protect termiticides fromsunlight as reconmended by the nanufacturer.
1.5 | NSPECTI ON

Termticides shall be inspected upon arrival at the job site for conformty
to type and quality in accordance with paragraph TERM TICIDE. Each | abe
shal | bear evidence of registration under the Federal Insecticide,
Fungi ci de, and Rodenticide Act (FIFRA), as anended. Oher materials shal
be i nspected for conformance with specified requirements. Unacceptable
materials shall be remobved fromthe job site.

1.6 WARRANTY

The Contractor shall provide a 5-year witten warranty agai nst infestations
or reinfestations by subterranean termtes of the buildings or building
addi tions constructed under this contract. Warranty shall include annua

i nspections of the buildings or building additions.

PART 2 PRODUCTS
2.1 TERM TI CI DES

Termticides shall be currently registered by the EPA. Terniticide shal

be selected for maxi num ef fectiveness and duration after application. The
selected ternmiticide shall be suitable for the soil and climatic conditions
at the project site.

PART 3 EXECUTI ON
3.1 TECHNI CAL REPRESENTATI VE

The certified installation pest nanagenent coordinator shall be the
techni cal representative, and shall be present at all neetings concerning
treat ment measures for subterranean termites. They may be present during
treat ment application.

3.2 S| TE PREPARATI ON
Wrk related to final grades, |andscape plantings, foundations, or any
other alterations to finished construction which mght alter the condition
of treated soils, shall be coordinated with this specification

3.2.1 Ground Preparation
Food sources shall be elimnated by renmoving debris fromclearing and
grubbi ng and post constructi on wood scraps such as ground stakes, form
boards, and scrap lunber fromthe site, before termticide application
begi ns.

3.2.2 Verification
Before work starts, the Contractor shall verify that final grades are as
i ndi cated and snoot h gradi ng has been conpleted. Soil particles shall be
finely graded with particles no larger than 1 inch and conpacted to
elimnate soil novenent to the greatest degree.

3.2.3 Foundati on Exterior

The Contractor shall provide witten verification that final grading and
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| andscape planting operations will not disturb treatnent of the soil on the
exterior sides of foundation walls, grade beans, and sinilar structures.

3.2.4 Uilities and Vents

The Contractor shall provide witten verification that the | ocation and
identity of HVAC ducts and vents, water and sewer |ines, and plunbing have
been accomnplished prior to the termticide application

3.3 S| TE CONDI TI ONS
The followi ng conditions shall deternmine the tinme of application
3.3.1 Soi | Moisture

Soils to be treated shall be tested i mediately before application. Soi

nmoi sture content shall be tested to a mnimum depth of 3 inches. The soi
noi sture shall be as recomended by the termticide nanufacturer. The
termticide will not be applied when soil noisture exceeds manufacturer's
recomendat i ons because terniticides do not adhere to the soil particles in
saturated soils.

3.3.2 Runoff and Wnd Drift

Term ticide shall not be applied during or imediately follow ng heavy
rains. Applications shall not be perfornmed when conditions nay cause
runof f or create an environnmental hazard. Applications shall not be
performed when average wi nd speed exceeds 10 miles per hour. The
termticide shall not be allowed to enter water systens, aquifers, or
endanger humans or ani nal s.

3.3.2.1 Vapor Barriers and Waterproof Menbranes

Termiticide shall be applied prior to placenent of a vapor barrier or
wat er pr oof nenbrane.

3.3.2.2 Uilities and Vents

Prior to application, HVAC ducts and vents located in treatnment area shal
be turned off and bl ocked to protect people and animals fromtermticide.

3.3.3 Pl acemrent of Concrete

Concrete covering treated soils shall be placed as soon as the termiticide
has reached maxi mum penetration into the soil. Tinme for maxi mum
penetration shall be as recomended by the manufacturer.

3.4 TERM TI Cl DE TREATMENT
3.4.1 Equi pnent Cali bration and Tank Cali bration

| mredi ately prior to commencenent of termiticide application, calibration
tests shall be conducted on the application equipment to be used and the
application tank shall be neasured to determ ne the volune and contents.
These tests shall confirmthat the application equiprment is operating
within the nanufacturer's specifications and will neet the specified
requi renents. The Contractor shall provide witten certification of the
equi prent calibration test results within 1 week of testing.
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3.4.2 M xi ng and Application

Formul ati ng, mixing, and application shall be perforned in the presence of
the Contracting Officer or the technical representative. A closed system
is recomended as it prevents the termticide fromcomng into contact with
the applicator or other persons. Water for formulating shall only cone

fromdesignated |ocations. Filling hoses shall be fitted with a backfl ow
preventer neeting |ocal plunbing codes or standards. Overflow shall be
prevented during the filling operation. Prior to each day of use, the

equi prent used for applying termticides shall be inspected for |eaks,
cl oggi ng, wear, or damage. Any repairs are to be perfornmed i mediately.

3.4.3 Tr eat nent Met hod

For areas to be treated, the Contractor shall establish conmplete and

unbr oken vertical and/or horizontal soil poison barriers between the soi
and all portions of the intended structure which may allow ternite access
to wood and wood rel ated products. Application shall not be nade to areas
whi ch serve as crawl spaces or for use as a plenumair space.

3.4.3.1 Surface Application

Surface application shall be used for establishing horizontal barriers.
Surface applicants shall be applied as a coarse spray and provide uniform
di stribution over the soil surface. Termiticide shall penetrate a m ni mum
of 1 inch into the soil, or as recomended by the manufacturer

3.4.3.2 Roddi ng and Trenchi ng

Roddi ng and trenching shall be used for establishing vertical soi
barriers. Trenching shall be to the depth of the foundation footing.
Wdth of trench shall be as reconmended by the manufacturer, or as

i ndi cated. Roddi ng or other approved nethod may be inpl enented for

saturating the base of the trench with termticide. Imediately after
termticide has reached nmaxi mum penetrati on as reconmended by the
manuf acturer, backfilling of the trench shall comence. Backfilling shal

be in 6 inch rises or layers. Each rise shall be treated with terniticide.
3.4.4 Sanpl i ng

The Contracting O ficer may draw from stocks at the job site, at any tine
and wi thout prior notice, sanples of the termiticides used to deternine if
t he amount of active ingredient specified on the |abel is being applied.

3.5 VERI FI CATI ON OF MEASUREMENT

Once termticide application has been conpleted, tank contents shall be
neasured to determ ne the renmaining volune. The total volune neasurenent
of used contents for the application shall equal the established
application rate for the project site conditions. The Contractor shal
provide witten verification of the neasurenents.

3.6 CLEAN UP, DI SPOSAL, AND PROTECTI ON

Once application has been conpleted, the Contractor shall proceed with
clean up and protection of the site w thout delay.

3.6.1 Cean Up
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The site shall be cleaned of all material associated with the treatnment
neasures, according to |abel instructions, and as indicated. Excess and
waste material shall be renpved and di sposed off site.

3.6.2 Di sposal of Termticide
The Contractor shall dispose of residual ternmiticides and containers off
Covernnment property, and in accordance with |abel instructions and EPA
criteria.

3.6.3 Protection of Treated Area
I mredi ately after the application, the area shall be protected from other
use by erecting barricades and providi ng signage as required or directed.
Si gnage shall be placed inside the entrances to crawl spaces and shal
identify the space as treated with termticide and not safe for children
and ani nal s.

3.7 CONDI TI ONS FOR SATI SFACTORY TREATMENT

3.7.1 Equi prent Cal i brati ons and Measurenents

VWere results fromthe equi pment calibration and tank nmeasurenents tests
are unsatisfactory, re-treatnent will be required.

3.7.2 Testing
Shoul d an analysis, performed by a third party, indicate that the sanples
of the applied termticide contain | ess than the anount of active
i ngredi ent specified on the |abel, and/or if soils are treated to a depth
| ess than specified or approved, re-treatnent will be required.

3.7.3 Di sturbance of Treated Soils

Soil and fill material disturbed after treatnent shall be re-treated before
pl acenent of slabs or other covering structures.

3.7. 4 Termtes Found Wthin the Warranty Peri od

If ive subterranean ternite infestation or termte damage is discovered
during the warranty period, the Contractor shall re-treat the site.

3.8 RE- TREATMENT
VWere re-treatnment is required, the Contractor shall:

a. Re-treat the soil and/or performother treatnent as necessary for
prevention or elimnation of subterranean ternite infestation

b. Repair danage caused by ternite infestation

-- End of Section --
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SECTI ON 02370

SA L SURFACE EROSI ON CONTROL
03/ 00

PART 1  GENERAL
1.1 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 gnati on only.

AVERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM D 1777 (1996) Thickness of Textile Materials
ASTM D 3776 (1996) Mass per Unit Area (Wight)of Fabric
ASTM D 3787 (1989) Bursted Strength of Knitted CGoods:
Const ant - Rat e- of - Traverse (CRT), Ball
Burst Test
ASTM D 3884 (1992) Test Method for Abrasion Resistance

of Textile Fabrics (Rotary Platform
Doubl e Head Met hod)

ASTM D 4355 (1992) Deterioration of Geotextiles From
Exposure to U traviolet Light and Water
(Xenon- Arc Type Appar at us)

ASTM D 4491 (1999) Water Perneability of Geotextiles
by Permittivity

ASTM D 4533 (1991; R 1996) Trapezoidal Tearing
Strength of Geotextiles

ASTM D 4632 (1991; R 1996) Grab Breaking Load and
El ongati on of Ceotextiles

ASTM D 4751 (1999) Determ ning Apparent Opening Size
of a Geotextile

ASTM D 4833 (1998; R 1996el) Index Puncture Resistance
of Geotextiles, Geonenbranes, and Rel ated
Product s

ASTM D 4972 (1995a) pH of Soils

ASTM D 5268 (1996) Topsoil Used for Landscapi ng
Pur poses

1.2 DESCRI PTI ON OF WORK

The work shall consist of furnishing and installing soil surface erosion
control materials, including fine grading, blanketing, stapling, mulching
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and m scel |l aneous related work, within project limts and in areas outside
the project linmts where the soil surface is disturbed fromwork under this
contract at the designated locations. This work shall include al

necessary materials, l|abor, supervision and equipnent for installation of a
conpl ete system This section shall be coordinated with the requirements
of Section 02300 EARTHWORK.

1.3 SUBM TTALS

Covernment approval is required for submittals with a "G' designation;
submttals not having a "G' designation are for information only. The
followi ng shall be subnitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD- 04 Dr awi ngs

Layout
Cbstructi ons Bel ow G ound
Erosion Control; G

Scal e drawi ngs defining areas to receive recommended material s
as required by federal, state or |ocal regul ations.

Cal endar time period for the seed establishnent period. Wen
there is nore than one seed establishnent period, the boundaries
of the seeded area covered for each period shall be described.

SD- 01 Data
Ceotextile Fabrics; G

Manufacturer's literature including physical characteristics,
application and installation instructions.

SD- 14 Sanpl es
Materials; G

a.
Ceotextile fabrics;

1.4 DELI VERY, | NSPECTI ON, STORAGE, AND HANDLI NG

Materials shall be stored in designated areas and as reconmmended by the
manuf acturer protected fromthe el enents, direct exposure, and danage.
Cont ai ners shall not be dropped fromtrucks. Material shall be free of
defects that would void required performance or warranty. Geosynthetic

bi nders and synthetic soil binders shall be delivered in the manufacturer's
original sealed containers and stored in a secure area.

a. FErosion control blankets and geotextile fabric shall be furnished
inrolls with suitable wapping to protect agai nst noi sture and
ext ended ul traviol et exposure prior to placenent. FErosion contro
bl anket and geotextile fabric rolls shall be |abeled to provide
identification sufficient for inventory and quality control
pur poses.

1.5 SUBSTI TUTI ONS

SECTI ON 02370 Page 3



SITE WORK AND STORAGE BUI LDI NG RANGE 19B, SOTF DACA21- 03- R- 0046
FORT BRAGG NC (SF 00006-0)

Substitutions will not be allowed w thout witten request and approval from
the Contracting O ficer.

1.6 WARRANTY

Erosion control material shall have a warranty for use and durable

condition for project specific installations. Tenporary erosion control

materials shall carry a mninumeighteen nonth warranty. Pernmanent erosion

control materials shall carry a mninumthree year warranty. PART 2
PRODUCTS

2.1 GEOTEXTI LE FABRI CS

Ceotextile fabrics shall be woven of pol ypropylene filanments forned into a
stable network so that the filaments retain their relative position to each
other. Sewn seans shall have strength equal to or greater than the
geotextile itself. Fabric shall be installed to wthstand nmaxi mum vel ocity
flows as recommended by the manufacturer. The geotextile shall conformto
the foll owi ng nminimum average roll val ues:

Property Per f or mance Test Met hod

Wi ght ASTM D 3776

Thi ckness ASTM D 1777

Perneability ASTM D 4491

Abr asi on Resi st ance, 58 percent X

Type (percent strength 81 percent ASTM D 3884

r et ai ned)

Tensile Grab Strength 1,467 N X 1, ASTM D 4632
933 N

Grab El ongation 15percent X ASTM D 4632
20per cent

Burst Strength 5,510 kN n? ASTM D 3787

Puncture Strength 733 N ASTM D 4833

Trapezoi d Tear 533 N X 533 N ASTM D 4533

Apparent Qpening Size 40 US Std Sieve ASTM D 4751

UV Resi stance @500 hrs 90 percent ASTM D 4355

2.2 WATER

Unl ess otherwi se directed, water shall be the responsibility of the
Contractor. Water shall be potable or supplied by an existing irrigation
system PART 3 EXECUTI ON

3.1 CONDI TI ONS

The Contractor shall submit a construction work sequence schedule, with the
state or | ocal governnment approved erosion control plan a m ni mrum of 30
days prior to start of construction. The work schedul e shall coordinate
the timng of land disturbing activities with the provision of erosion
control measures. FErosion control operations shall be perforned under
favorabl e weat her conditions; when excessive noisture, frozen ground or
ot her unsatisfactory conditions prevail, the work shall be stopped as
directed. When special conditions warrant a variance to earthwork
operations, a revised construction schedule shall be submitted for
approval. Erosion control materials shall not be applied in adverse
weat her conditions which could affect their perfornmance.

3.1.1 Fi ni shed G ade
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The Contractor shall verify that finished grades are as indicated on the
drawi ngs; finish grading and conpaction shall be conpleted in accordance
with Section 02300 "Earthwork", prior to the comencenent of the work. The
| ocation of underground utilities and facilities in the area of the work
shall be verified and nmarked. Damage to underground utilities and
facilities shall be repaired at the Contractor's expense.

3.2 S| TE PREPARATI ON
3.2.1 Soi |l Test

Soil shall be tested in accordance with ASTM D 5268 and ASTM D 4972 for
determ ning the particle size and nechani cal analysis. Sanple collection
onsite shall be randomover the entire site. The test shall determine the
soi|l particle size as conpatible for the specified materi al

3.2.2 Layout

Erosion control material |ocations may be adjusted to neet field
conditions. Wen soil tests result in unacceptable particle sizes, a shop
drawi ng shall be subnmitted indicating the corrective nmeasures.

3.2.3 Protecting Existing Vegetation

When there are established lawns in the work area, the turf shall be
covered and/ or protected or replaced after construction operations.

Exi sting trees, shrubs, and plant beds that are to be preserved shall be
barri caded along the dripline. Danage to existing trees shall be mtigated
by the Contractor at no additional cost to the Government. Danage shall be
assessed by a state certified arborist or other approved professional using
the National Arborist Association's tree valuation guideline.

3.2.4 Obstructi ons Bel ow G ound

VWhen obstructions bel ow ground affect the work, shop draw ngs show ng
proposed adjustnents to placenent of erosion control nmaterial shall be
subm tted for approval

3.3 CLEAN- UP

Excess material, debris, and waste materials shall be disposed offsite at
an approved landfill or recycling center. Adjacent paved areas shall be
cleared. |Imediately upon conpletion of the installation in an area, the
area shall be protected against traffic or other use by erecting barricades
and providing signhage as required, or as directed.

3.4 WATERI NG SCD

Water shall be applied to supplenent rainfall at a sufficient rate to
ensure noist soil conditions to a mininum25 mmdepth. Run-off and
puddl i ng shall be prevented. Watering trucks shall not be driven over turf
areas, unless otherwi se directed. Wtering of other adjacent areas or
plant material shall be prevented.

3.5 MAI NTENANCE RECCRD
A record shall be furnished describing the maintenance work perforned,

record of neasurements and findings for product failure, recomendations
for repair, and products repl aced.
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3.5.1 Mai nt enance

Mai nt enance shall include eradicating weeds; protecting enbanknents and
ditches from surface erosion; maintaining the performance of the erosion
control materials and nulch; protecting installed areas fromtraffic.

3.5.1.1 Mai nt enance | nstructions

Witten instructions containing drawi ngs and ot her necessary information
shal | be furnished, describing the care of the installed materi al

i ncl udi ng, when and where nai ntenance shoul d occur, and the procedures for
mat eri al repl acenent.

3.5.1.2 Pat chi ng and Repl acenent
Unl ess otherwi se directed, material shall be placed, seamed or patched as
recommended by the manufacturer. Material not neeting the required
performance as a result of placenent, seam ng or patching shall be renoved

fromthe site. The Contractor shall replace the unacceptable material at
no additional cost to the Governnent.

-- End of Docunent --
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SECTI ON 02510

WATER DI STRI BUTI ON SYSTEM
04/ 98

PART 1  GENERAL
1.1 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 gnati on only.
AVERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM
ASTM D 1784 (1999a) Rigid Poly(Vinyl Chloride) (PVQ

Conpounds and Chl ori nated Pol y(Vi nyl
Chl ori de) (CPVC) Conpounds

ASTM D 1785 (1999) Poly(Vinyl Chloride) (PVC) Plastic
Pi pe, Schedul es 40, 80, and 120

ASTM D 2241 (1996b) Pol y(Vinyl Chloride) (PVQO
Pressure-Rated Pipe (SDR Series)

ASTM D 2464 (1999) Threaded Pol y(Vinyl Chloride) (PVQ
Plastic Pipe Fittings, Schedule 80

ASTM D 2466 (1999) Poly(Vinyl Chloride) (PVC) Plastic
Pi pe Fittings, Schedule 40

ASTM D 2467 (1999) Poly(Vinyl Chloride) (PVC) Plastic
Pipe Fittings, Schedule 80

ASTM D 2564 (1996a) Sol vent Cenents for Pol y(Vinyl
Chloride) (PVC Plastic Piping Systens

ASTM D 2855 (1996) Making Sol vent-Cenmented Joints with
Pol y(Vinyl Chloride) (PVC) Pipe and
Fittings

AMERI CAN WATER WORKS ASSCCI ATI ON ( AWM

AWM B300 (1992) Hypochlorites
AWM B301 (1992) Liquid Chlorine
AWM M23 (1980) Manual : PVC Pipe - Design and

Install ation
1.2 Pl PI NG

This section covers water service |lines, and connections to building
service at a point approximately 5 feet outside buildings and structures to
which service is required. The Contractor shall have a copy of the

manuf acturer's recommendati ons for each material or procedure to be
utilized available at the construction site at all tinmes.
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1

1

2.1 Servi ce Lines

Piping for water service lines less than 3 inches in dianmeter shall be
pol yvi nyl chloride (PVC) plastic unless otherwi se shown or specified.

. 2.2 Pot abl e Water Lines

Pi pi ng and conponents of potable water systens which come in contact with
t he potable water shall conformto NSF 61

. 2.3 Pl astic Piping System

Pl astic piping system conponents (PVC, polyethylene, thernopsetting resin
and reinforced plastic nortar pressure) intended for transportation of
pot abl e water shall conply with NSF 14 and be legibly marked with their
symbol .

. 2.4 Excavati on, Trenching, and Backfilling

Excavati on, trenching, and backfilling shall be in accordance with the
appl i cabl e provi sions of Section 02316 EXCAVATI ON, TRENCHI NG, AND
BACKFI LLI NG FOR UTI LI TI ES SYSTEMS, except as nodified herein.

.3 SUBM TTALS

Covernment approval is required for submittals with a "G' designation;
submttals not having a "G' designation are for information only. Wen
used, a designation following the "G' designation identifies the office
that will review the submittal for the Governnent. The follow ng shall be
submitted in accordance with Section 01330 SUBM TTAL PROCEDURES:
SD- 03 Product Data
Installation;

The manufacturer's recommendati ons for each material or
procedure to be utilized.

Wast e Water Disposal Method; G

The net hod proposed for disposal of waste water from hydrostatic
tests and disinfection, prior to performng hydrostatic tests.

Satisfactory Installation;

A statement signed by the principal officer of the contracting
firmstating that the installation is satisfactory and in
accordance with the contract draw ngs and specifications, and the
manuf acturer's prescribed procedures and techni ques, upon
conpl etion of the project and before final acceptance.

SD-06 Test Reports
Bacteriol ogi cal Disinfection; G

Test results fromcomrercial |aboratory verifying disinfection

4 HANDLI NG
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Pi pe and accessories shall be handled to ensure delivery to the trench in
sound, undamaged condition, including no injury to the pipe coating or
lining. |If the coating or lining of any pipe or fitting is damaged, the
repair shall be made by the Contractor in a satisfactory nmanner, at no
additional cost to the Governnent. No other pipe or material shall be

pl aced inside a pipe or fitting after the coating has been applied. Pipe
shall be carried into position and not dragged. Use of pinch bars and
tongs for aligning or turning pipe will be permitted only on the bare ends
of the pipe. The interior of pipe and accessories shall be thoroughly

cl eaned of foreign matter before being |lowered into the trench and shall be
kept clean during | aying operations by plugging or other approved nethod.
Before installation, the pipe shall be inspected for defects. Material
found to be defective before or after laying shall be replaced with sound
material w thout additional expense to the CGovernnent. Rubber gaskets that
are not to be installed inmediately shall be stored in a cool and dark

pl ace.

1.4.1 M scel | aneous Pl astic Pipe and Fittings

Pol yvi nyl Chloride (PVC) pipe and fittings shall be handl ed and stored in
accordance with the manufacturer's recommendations. Storage facilities
shal |l be classified and marked in accordance with NFPA 704, with
classification as indicated in NFPA 49 and NFPA 325-1.

PART 2 PRODUCTS
2.1 Pl PE

Pi pe shall conformto the respective specifications and other requirenents
speci fied bel ow.

2.1.1 Pl astic Pipe
2.1.1.1 PVC Pl astic Pipe

Pi pe, couplings and fittings shall be manufactured of material conformng
to ASTM D 1784, C ass 12454B.

a. Pipe Less Than 4 inch D ameter

(1) ScrewJoint: Pipe shall conformto dinmensional requirenents
of ASTM D 1785 Schedul e 80, with joints neeting requirenents of
150 psi working pressure, 200 psi hydrostatic test pressure,

unl ess ot herwi se shown or specified. Pipe couplings when used,
shall be tested as required by ASTM D 2464.

(2) Elastoneric-Gasket Joint: Pipe shall conformto dinmensiona
requi renents of ASTM D 1785 Schedule 40, with joints neeting the
requi renents of 150 psi working pressure, 200 psi hydrostatic test
pressure, unless otherw se shown or specified, or it may be pipe
conformng to requirements of ASTM D 2241, elastoneric joint, with
the foll owi ng applications:
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Maxi mum Wér ki ng M ni mum Hydr ostatic
SDR Pressure Pressure
psi psi
26 100 133
21 120 160
17 150 200
13.5 200 266

(3) Solvent Cenent Joint: Pipe shall conformto dinmensional

requi renents of ASTM D 1785 or ASTM D 2241 with joints neeting the
requi renents of 150 psi working pressure and 200 psi hydrostatic
test pressure.

2.2 FI TTI NGS AND SPECI ALS
2.2.1 PVC Pi pe System
a. For pipe less than 4 inch dianeter, fittings for threaded pipe
shall conformto requirenents of ASTM D 2464, threaded to conform
to the requirenents of ASME Bl.20.1 for use with Schedul e 80 pipe
and fittings; fittings for solvent cenent jointing shall conform
to ASTM D 2466 or ASTM D 2467; and fittings for el astoneric-gasket
joint pipe shall be iron conformng to AWM C110 or AWM Cl111.
Iron fittings and specials shall be cement-nortar |ined (standard
t hi ckness) in accordance with AWM C104.
2.3 OMTTED
2.4 M SCELLANEQUS | TEMS
2.4.1 Service d anps
Service clanmps shall have a pressure rating not |ess than that of the pipe
to be connected and shall be either the single or double flattened strap
type. Canps shall have a gal vani zed nal | eabl e-i ron body with cadm um
pl ated straps and nuts. d anps shall have a rubber gasket cenmented to the
body.
2.4.2 Di si nfection
Chlorinating materials shall conformto the follow ng:
Chlorine, Liquid: AWWA B301.
Hypochl orite, Calciumand Sodium AWM B300.
PART 3 EXECUTI ON
3.1 | NSTALLATI ON
3.1.1 Cutting of Pipe
Cutting of pipe shall be done in a neat and workmanl i ke manner w t hout

damage to the pipe. Unless otherwi se recormended by the manufacturer and
aut horized by the Contracting Oficer, cutting shall be done with an
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approved type nechanical cutter. Weel cutter shall be used when
practicable. Copper tubing shall be cut square and all burrs shall be
renoved. Squeeze type nechanical cutters shall not be used for ductile
i ron.

3.1.2 Adj acent Facilities
3.1.2.1 Sewer Lines

VWere the location of the water pipe is not clearly defined in dimensions
on the drawi ngs, the water pipe shall not be laid closer horizontally than
10 feet froma sewer except where the bottomof the water pipe will be at

| east 12 inches above the top of the sewer pipe, in which case the water
pi pe shall not be laid closer horizontally than 6 feet fromthe sewer.
VWere water lines cross under gravity-flow sewer lines, the sewer pipe, for
a distance of at |east 10 feet each side of the crossing, shall be fully
encased in concrete or shall be made of pressure pipe with no joint |ocated
within 3 feet horizontally of the crossing. Water lines shall in all cases
cross above sewage force nains or inverted siphons and shall be not |ess
than 2 feet above the sewer nmin. Joints in the sewer main, closer

hori zontally than 3 feet to the crossing, shall be encased in concrete.

3.1.2.2 Wat er Li nes

Water lines shall not be laid in the sane trench with sewer |ines, gas
lines, fuel lines, or electric wiring.

3.1.2.3 Nonf errous Metallic Pipe

Where nonferrous netallic pipe, e.g. copper tubing, crosses any ferrous
pi ping material, a mninumvertical separation of 12 inchesshall be
nmai nt ai ned bet ween pi pes.

3.1.2.4 Casi ng Pi pe

Wat er pipe shall be encased in a sleeve of rigid conduit for the |engths
shown. \Where sleeves are required, in all other cases, the pipe sleeve
shall be steel. A mnimmclearance of at |east 2 inches between the inner
wal I of the sleeve and the maxi mum out si de di aneter of the sleeved pipe and
joints shall be provided. Sand bedding or suitable pipe support shall be
provi ded for the water pipe through the sleeve.

3.1.2.5 Structures
VWhere water pipe is required to be installed within 3 feet of existing
structures, the water pipe shall be sleeved as required in Paragraph
"Casing Pipe". The Contractor shall install the water pipe and sl eeve
ensuring that there will be no danage to the structures and no settl enent
or nmovenent of foundations or footings.

3.1.3 Joint Deflection

3.1.3.1 Ofset for Flexible Plastic Pipe
Maxi mum of fset in alignnent between adjacent pipe joints shall be as
recommended by the manufacturer and approved by the Contracting O ficer
but shall not exceed 5 degrees.

3.1. 4 Pl aci ng and Layi ng
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Pi pe and accessories shall be carefully lowered into the trench by neans of
derrick, ropes, belt slings, or other authorized equi pnent. Water-Iline
materials shall not be dropped or dunped into the trench. Abrasion of the
pi pe coating shall be avoided. Except where necessary in making
connections with other Iines or as authorized by the Contracting Oficer
pi pe shall be laid with the bells facing in the direction of laying. The
full length of each section of pipe shall rest solidly upon the pipe bed,
with recesses excavated to accomodate bells, couplings, and joints. Pipe
that has the grade or joint disturbed after laying shall be taken up and
relaid. Pipe shall not be laid in water or when trench conditions are
unsuitable for the work. Water shall be kept out of the trench until
joints are conplete. Wen work is not in progress, open ends of pipe,
fittings, and val ves shall be securely closed so that no trench water
earth, or other substance will enter the pipes or fittings. \Were any part
of the coating or lining is danaged, the repair shall be made by and at the
Contractor's expense in a satisfactory manner. Pipe ends left for future
connections shall be valved, plugged, or capped, and anchored, as shown.

3.1.4.1 Plastic Pipe Installation
PVC pi pe shall be installed in accordance with AWM M3.
3.1.4.2 Pi pi ng Connecti ons

Where connections are nade between new work and existing mains, the
connections shall be made by using specials and fittings to suit the actua
conditions. Wen made under pressure, these connections shall be installed
usi ng standard net hods as approved by the Contracting O ficer.

3.1.5 PVC Pl astic Pipe Requirenments

a. Pipe less than 4 inch dianmeter: Threaded joints shall be nmade by
wrappi ng the nale threads with approved thread tape or applying an
approved | ubricant, then threading the joining menbers together.
The joint shall be tightened using strap wenches to prevent
danmage to the pipe and/or fitting. To avoid excessive torque,
joints shall be tightened no nore than one thread past hand-tight.

Preformed rubber-ring gaskets for el astomeric-gasket joints shal
be made in accordance with ASTM F 477 and as specified. Pipe ends
for push-on joints shall be beveled to facilitate assenbly and
marked to indicate when the pipe is fully seated. The gasket
shal |l be prelubricated to prevent displacenent. The gasket and
ring groove in the bell or coupling shall nmatch. The manufacturer
of the pipe or fitting shall supply the el astoneric gasket.
Coupl i ngs shall be provided with stops or centering rings to
assure that the coupling is centered on the joint. Solvent cenent
joints shall use sockets conforning to ASTM D 2467. The sol vent
cenent used shall neet the requirenents of ASTM D 2564; the joint
assenbly shall be nmade in accordance with ASTM D 2855 and t he
manuf acturer's specific reconmendations.

3.1.6 Install ati on of Service Lines

Service lines shall include the pipeline connecting building piping to

wat er distribution Iines to the connections with the building service at a
poi nt approximately 5 feet outside the buil ding where such buil ding service
exi sts. \Were building services are not installed, the Contractor shal
term nate the service lines approximately 5 feet fromthe site of the
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proposed building at a point designated by the Contracting Oficer. Such
service lines shall be closed with plugs or caps. All service stops and
val ves shall be provided with service boxes. Service lines shall be
constructed in accordance with the follow ng requirenents:

3.1.6.1 Service Lines 50 nm (2 Inches) and Snall er

Service lines 2 inches and snaller shall be connected to the main by a
directly-tapped corporation stop or by a service clanp. Maximum sizes for
directly-tapped corporation stops and for outlets with service clanps shal
be as in TABLE I.

NOTE:
a. Service lines 1-1/2 inches and smaller shall have a service stop
b. Service lines 2 inches in size shall have a gate val ve
3.1.7 Tapped Tees and Crosses

Tapped tees and crosses for future connections shall be installed where
shown.

3.1.8 Thrust Restraint

Pl ugs, caps, tees and bends deflecting 11.25 degrees or nore, either
vertically or horizontally, on waterlines 4 inches in dianeter or |arger
and fire hydrants shall be provided with thrust restraints. Valves shal

be securely anchored or shall be provided with thrust restraints to prevent
novenment. Thrust restraints shall be either thrust blocks or, for

ductil e-iron pipes, restrained joints.

3.1.8.1 Thrust Bl ocks

Thrust bl ocki ng shall be concrete of a mx not |eaner than: 1 cenent,
2-1/2 sand, 5 gravel; and having a conpressive strength of not |ess than
2,000 psi after 28 days. Blocking shall be placed between solid ground and
the hydrant or fitting to be anchored. Unless otherw se indicated or
directed, the base and thrust bearing sides of thrust blocks shall be
poured directly agai nst undi sturbed earth. The sides of thrust blocks not
subj ect to thrust may be poured against forns. The area of bearing shal
be as shown or as directed. Blocking shall be placed so that the fitting
joints will be accessible for repair. Steel rods and clanps, protected by
gal vani zing or by coating with bitum nous paint, shall be used to anchor
vertical down bends into gravity thrust bl ocks.

3.2 HYDROSTATI C TESTS

Where any section of a water line is provided with concrete thrust bl ocking
for fittings or hydrants, the hydrostatic tests shall not be nade until at

| east 5 days after installation of the concrete thrust blocking, unless

ot herwi se approved.

3.2.1 Pressure Test
After the pipe is laid, the joints conpleted, fire hydrants pernanently
installed, and the trench partially backfilled | eaving the joints exposed

for exam nation, the newWy laid piping or any val ved section of piping
shal I, unless otherw se specified, be subjected for 1 hour to a hydrostatic
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pressure test of 200 psi. Water supply lines designated on the draw ngs
shal |l be subjected for 1 hour to a hydrostatic pressure test of 200 psi.
Each val ve shall be opened and cl osed several tinmes during the test.
Exposed pipe, joints, fittings, hydrants, and valves shall be carefully
exam ned during the partially open trench test. Joints showi ng visible

| eakage shall be replaced or renade as necessary. Cracked or defective
pi pe, joints, fittings, hydrants and val ves di scovered i n consequence of
this pressure test shall be renpbved and replaced with sound material, and
the test shall be repeated until the test results are satisfactory. The
requi renent for the joints to remain exposed for the hydrostatic tests may
be wai ved by the Contracting Oficer when one or nore of the follow ng
conditions is encountered:

a. Wet or unstable soil conditions in the trench

b. Conpliance would require maintaining barricades and wal kways
around and across an open trench in a heavily used area that would
requi re continuous surveillance to assure safe conditions.

c. Mintaining the trench in an open condition would delay conpl etion
of the project.

The Contractor may request a waiver, setting forth in witing the reasons
for the request and stating the alternative procedure proposed to comply
with the required hydrostatic tests. Backfill placed prior to the tests
shal |l be placed in accordance with the requirenents of Section 02316
EXCAVATI ON, TRENCHI NG, AND BACKFI LLI NG FOR UTI LI TI ES SYSTENMS

3.2.2 Leakage Test

Leakage test shall be conducted after the pressure tests have been
satisfactorily conpleted. The duration of each | eakage test shall be at

| east 2 hours, and during the test the water |ine shall be subjected to not
| ess than 200 psi pressure. Water supply lines designated on the draw ngs
shal |l be subjected to a pressure equal to 200 psi. Leakage is defined as
the quantity of water to be supplied into the newly laid pipe, or any

val ved or approved section, necessary to maintain pressure within 5 psi of
the specified | eakage test pressure after the pipe has been filled with
water and the air expelled. Piping installation will not be accepted if

| eakage exceeds the allowabl e | eakage which is deternined by the foll ow ng
formul a:

L = 0.0001351ND(P raised to 0.5 power)

L = Al'l owabl e | eakage in gallons per hour

N = Nunmber of joints in the length of pipeline tested

D = Nomi nal dianeter of the pipe in inches

P = Average test pressure during the | eakage test, in psi gauge

Shoul d any test of pipe disclose | eakage greater than that cal cul ated by
t he above formula, the defective joints shall be |located and repaired unti
the | eakage is within the specified all owance, w thout additional cost to
t he Government.

3.2.3 Time for Making Test
Except for joint material setting or where concrete thrust blocks

necessitate a 5-day delay, pipelines jointed with rubber gaskets,
nmechani cal or push-on joints, or couplings may be subjected to hydrostatic
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pressure, inspected, and tested for |eakage at any tine after partia

conpl etion of backfill. Cenment-nortar |ined pipe may be filled with water
as reconmended by the manufacturer before being subjected to the pressure
test and subsequent | eakage test.

3.2. 4 Concurrent Hydrostatic Tests

The Contractor nmay el ect to conduct the hydrostatic tests using either or
both of the followi ng procedures. Regardless of the sequence of tests
enpl oyed, the results of pressure tests, |eakage tests, and disinfection
shal |l be as specified. Replacenment, repair or retesting required shall be
acconpl i shed by the Contractor at no additional cost to the Government.

a. Pressure test and | eakage test may be conducted concurrently.

b. Hydrostatic tests and disinfection nmay be conducted concurrently,
using the water treated for disinfection to acconplish the
hydrostatic tests. |If water is |ost when treated for disinfection
and air is adnmitted to the unit being tested, or if any repair
procedure results in contanination of the unit, disinfection shal
be reacconpli shed.

3.3 BACTERI ALDI SI NFECTI ON
3.3.1 Bacteri ol ogi cal Disinfection

Bef ore acceptance of potable water operation, each unit of conpleted
waterline shall be disinfected as specified. After pressure tests have
been nade, the unit to be disinfected shall be thoroughly flushed wth
water until all entrained dirt and mud have been renpved before introducing
the chlorinating material. The chlorinating material shall be either
liquid chlorine, calciumhypochlorite, or sodium hypochlorite, conform ng
to paragraph M SCELLANEQUS | TEMS. The chlorinating material shall provide
a dosage of not less than 50 ppm and shall be introduced into the water
lines in an approved manner. Polyvinyl Chloride (PVC) pipe lines shall be
chlorinated using only the above specified chlorinating naterial in
solution. The agent shall not be introduced into the Iine in a dry solid
state. The treated water shall be retained in the pipe | ong enough to
destroy all non-spore form ng bacteria. Except where a shorter period is
approved, the retention time shall be at |east 24 hours and shall produce
not |less than 25 ppm of free chlorine residual throughout the line at the
end of the retention period. Valves on the |ines being disinfected shal

be opened and cl osed several tines during the contact period. The line
shall then be flushed with clean water until the residual chlorine is
reduced to less than 1.0 ppm From several points in the unit, personne
fromthe Contractor's conmmrercial |aboratory shall take at |east 3 water
samples fromdifferent points, approved by the Contracting Oficer, in
proper sterilized containers and performa bacterial examnation in
accordance with state approved nethods. The commercial |aboratory shall be
certified by the state's approving authority for exam nation of potable
water. The disinfection shall be repeated until tests indicate the absence
of pollution for at least 2 full days. The unit will not be accepted unti
sati sfactory bacteriol ogical results have been obtai ned.

3.4 CLEANUP

Upon conpletion of the installation of water |ines, and appurtenances, al
debris and surplus materials resulting fromthe work shall be renoved.
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-- End of Section --
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AGGREGATE AND/ OR GRADED- CRUSHED AGGREGATE BASE COURSE
09/ 98

PART 1  GENERAL

1.1 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 gnati on only.

AVERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM C 29/ C 29M (1997) Bulk Density ("Unit Weight") and
Voi ds i n Aggregates

ASTM C 88 (1999a) Soundness of Aggregates by Use of
Sodi um Sul fate or Magnesi um Sul f at e

ASTM C 117 (1995) Materials Finer Than 75 nicroneter
(No. 200) Sieve in Mneral Aggregates by
Washi ng

ASTM C 131 (1996) Resistance to Degradation of

Smal | - Si ze Coarse Aggregate by Abrasion
and Inmpact in the Los Angel es Machi ne

ASTM C 136 (1996a) Sieve Anal ysis of Fine and Coarse
Aggr egat es

ASTM D 75 (1987; R 1997) Sanpling Aggregates

ASTM D 1556 (1990; R 1996el) Density and Unit Wi ght

of Soil in Place by the Sand-Cone Mt hod

ASTM D 1557 (1991; R 1998) Laboratory Conpaction
Characteristics of Soil Using Mdified
Effort (56,000 ft-Ibf/cu. ft.

ASTM D 2167 (1994) Density and Unit Weight of Soil in
Pl ace by the Rubber Ball oon Met hod

ASTM D 2487 (1998) d assification of Soils for
Engi neeri ng Purposes (Unified Soil
Classification Systen)

ASTM D 2922 (1996el ) Density of Soil and
Soi | - Aggregate in Place by Nucl ear Methods
( Shal | ow Dept h)

ASTM D 3017 (1988; R 1996el) Water Content of Soil and
Rock in Place by Nucl ear Methods (Shall ow
Dept h)

ASTM D 4318 (1998) Liquid Limt, Plastic Linmt, and

Plasticity I ndex of Soils
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1

1

ASTM E 11 (1995) Wre-Coth Sieves for Testing
Pur poses

2 DEFI NI TI ONS

For the purposes of this specification, the follow ng definitions apply.

2.1 Aggr egat e Base Course

Aggr egat e base course (ABC) is well graded, durable aggregate unifornmy
noi stened and nechanically stabilized by conpaction

. 2.2 Graded- crushed Aggregate Base Course

Graded- crushed aggregate (GCA) base course is well graded, crushed, durable
aggregate uniformy noistened and mechanically stabilized by conpaction
GCAis simlar to ABC, but it has nore stringent requirenents and it
produces a base course with higher strength and stability.

. 2.3 Degree of Conpaction

Degree of conpaction shall be expressed as a percentage of the maxi mum
density obtained by the test procedure presented in ASTM D 1557.

.3 SUBM TTALS

Covernment approval is required for submittals with a "G' designation;
submttals not having a "G' designation are for information only. Wen
used, a designation following the "G' designation identifies the office
that will review the submittal for the Governnent. The follow ng shall be
submitted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 03 Product Data
Pl ant, Equi prent, and Tool s;

Li st of proposed equi pment to be used in perfornance of
construction work, including descriptive data.

Waybills and Delivery Tickets;

Copi es of waybills and delivery tickets during the progress of
the work. Before the final statement is allowed, the Contractor
shall file certified waybills and certified delivery tickets for
al |l aggregates actually used.

SD- 06 Test Reports

Sanpling and testing; G
Field Density Tests; G

Calibration curves and related test results prior to using the
devi ce or equi pnent being calibrated. Copies of field test
results within 24 hours after the tests are perforned. Certified
copies of test results for approval not |ess than 30 days before
material is required for the work.

4 SAMPLI NG AND TESTI NG
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Sanpling and testing shall be the responsibility of the Contractor.
Sanpling and testing shall be perfornmed by a testing | aboratory approved in
accordance with Section 01451 CONTRACTOR QUALITY CONTROL. Wbrk requiring
testing will not be permtted until the testing | aboratory has been

i nspected and approved. The materials shall be tested to establish
conpliance with the specified requirements; testing shall be perforned at
the specified frequency. The Contracting O ficer nay specify the tine and
| ocation of the tests. Copies of test results shall be furnished to the
Contracting OFficer within 24 hours of conpletion of the tests.

1.4.1 Sanpl i ng

Sanpl es for |aboratory testing shall be taken in conformance with ASTM D 75.
VWhen deened necessary, the sanpling will be observed by the Contracting
Oficer.

1.4.2 Test s

The following tests shall be perforned in confornance with the applicable
standards |isted.

1.4.2.1 Si eve Anal ysis

Si eve anal ysis shall be made in confornance with ASTM C 117 and ASTM C 136.
Si eves shall conformto ASTME 11.

1.4.2.2 Liquid Limt and Plasticity Index

Liquid limt and plasticity index shall be deternmined in accordance wth
ASTM D 4318.

1.4.2.3 Moi st ure-Density Determnations

The maxi mum density and opti mum noi sture content shall be determ ned in
accordance wi th ASTM D 1557.

1.4.2.4 Field Density Tests

Density shall be field neasured in accordance with ASTM D 1556, ASTM D 2167
and ASTM D 2922. For the method presented in ASTM D 1556 the base plate as
shown in the drawi ng shall be used. For the nethod presented in ASTM D 2922
the calibration curves shall be checked and adjusted if necessary using
only the sand cone nmethod as described in paragraph Calibration, of the
ASTM publ i cation. Tests performed in accordance with ASTM D 2922 result in
a wet unit weight of soil and when using this nethod, ASTM D 3017 shall be
used to deternine the noisture content of the soil. The calibration curves
furni shed with the noi sture gauges shall al so be checked along with density
cal i bration checks as described in ASTM D 3017. The calibration checks of
both the density and noi sture gauges shall be nmade by the prepared

contai ners of material nethod, as described in paragraph Calibration of
ASTM D 2922, on each different type of material being tested at the

begi nning of a job and at intervals as directed.

1.4.2.5 Wear Test

Wear tests shall be made on GCA course material in confornmance with ASTM C
131.
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1.4.2.6 Soundness
Soundness tests shall be nmade on GCA in accordance with ASTM C 88.
1.4.2.7 Wei ght of Sl ag

Wei ght per cubic foot of slag shall be determ ned in accordance with ASTM C
29/ C 29M on the GCA course nmaterial .

1.4.3 Testing Frequency

1.4.3.1 Initial Tests
One of each of the followi ng tests shall be perfornmed on the proposed
material prior to comencing construction to denonstrate that the proposed
material nmeets all specified requirenents when furnished. |If materials
fromnore than one source are going to be utilized, this testing shall be
conpl eted for each source.

a. Sieve Analysis including No. 635 size nmaterial

b. Liquid linmt and plasticity index noisture-density
rel ati onshi p.

c. Misture-density relationship

d. \Wear.

e. Soundness.

f. Weight per cubic foot of Slag.

1.4.3.2 In Place Tests
One of each of the followi ng tests shall be performed on sanples taken from
the placed and conpacted GCA. Sanples shall be taken and tested at the
rates indicated.
a. Density tests shall be perforned on every lift of material placed

and at a frequency of one set of tests for every 250 square yards, or

portion thereof, of conpleted area.

b. Sieve Analysis including No. 635 size material shall be perforned
for every 500 tons, or portion thereof, of naterial placed.

c. Liquidlimt and plasticity index tests shall be perforned at the
same frequency as the sieve anal ysis.

1.4.4 Approval of Material

The source of the material shall be selected 30 days prior to the time the

material will be required in the work. Tentative approval of material wll
be based on initial test results. Final approval of the materials will be
based on sieve analysis, liquid limt, and plasticity index tests perforned

on sanples taken fromthe conpleted and fully conpacted GCA
1.5 WEATHER LI M TATI ONS

Construction shall be done when the atnospheric tenperature is above 35
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degrees F. Wen the tenperature falls below 35 degrees F, the Contractor
shal |l protect all conpleted areas by approved net hods agai nst detrinental
effects of freezing. Conpleted areas damaged by freezing, rainfall, or

ot her weather conditions shall be corrected to neet specified requirenents.

.6 PLANT, EQUI PVMENT, AND TOOLS

Al plant, equipnent, and tools used in the perfornance of the work will be
subj ect to approval before the work is started and shall be maintained in
sati sfactory working condition at all tines. The equipnment shall be
adequate and shall have the capability of producing the required
conpaction, neeting grade controls, thickness control, and snpothness
requirenents as set forth herein

PART 2 PRODUCTS

2.

1 AGCREGATES

The GCA shall consist of clean, sound, durable particles of crushed stone,
crushed slag, crushed gravel, crushed recycl ed concrete, angular sand, or
ot her approved material. ABC shall be free of lunps of clay, organic
matter, and other objectionable materials or coatings. GCA shall be free of
silt and clay as defined by ASTM D 2487, organic matter, and other

obj ectionable materials or coatings. The portion retained on the No. 4
sieve shall be known as coarse aggregate; that portion passing the No. 4
sieve shall be known as fine aggregate.

1.1 Coar se Aggregate

Coarse aggregates shall be angular particles of uniformdensity. Wen the
coarse aggregate is supplied fromnore than one source, aggregate from each
source shall nmeet the specified requirements and shall be stockpiled
separately.

a. Crushed Gravel: Crushed gravel shall be manufactured by crushing
gravel s, and shall neet all the requirenments specified bel ow

b. Crushed Stone: Crushed stone shall consist of freshly m ned
quarry rock, and shall neet all the requirenents specified bel ow.

c. Crushed Recycled Concrete: Crushed recycled concrete shal
consi st of previously hardened portland cenent concrete or other concrete
cont ai ni ng pozzol anic binder material. The recycled material shall be free
of all reinforcing steel, bitum nous concrete surfacing, and any ot her
foreign material and shall be crushed and processed to nmeet the required
gradations for coarse aggregate. Crushed recycled concrete shall neet al
ot her applicable requirements specified bel ow

d. Crushed Slag: Crushed slag shall be an air-cool ed bl ast-furnace
product having an air dry unit weight of not |ess than 65 pcf as determ ned
by ASTM C 29/C 29M and shall neet all the requirenments specified bel ow

.1.1.1 Graded- Crushed Aggregate Base Course

GCA coarse aggregate shall not show nore than 40 percent | oss when

subj ected to the Los Angel es abrasion test in accordance with ASTM C 131
GCA coarse aggregate shall not exhibit a |oss greater than 40 percent

wei ght ed average, at five cycles, when tested for soundness in nagnesi um
sulfate in accordance with ASTM C 88. The anount of flat and el ongated
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particles shall not exceed 20 percent for the fraction retained on the 1/2
inch sieve nor 20 percent for the fraction passing the 1/2 inch sieve. A
flat particle is one having a ratio of width to thickness greater than 3;
an elongated particle is one having a ratio of length to width greater than
3. In the portion retained on each sieve specified, the crushed aggregate
shall contain at |east 90 percent by weight of crushed pieces having two or
nore freshly fractured faces with the area of each face being at | east
equal to 75 percent of the snallest nidsectional area of the piece. Wen
two fractures are contiguous, the angle between planes of the fractures
must be at | east 30 degrees in order to count as two fractured faces.
Crushed gravel shall be manufactured from gravel particles 90 percent of
whi ch by weight are retained on the maxi mum si ze sieve |listed in TABLE 1.

2.1.1.2 Graded- Crushed Aggregate Base Course

CCA fine aggregate shall consist of angular particles produced by crushing
stone, slag, recycled concrete, or gravel that meets the requirenents for
wear and soundness specified for GCA coarse aggregate. Fine aggregate
shal | be produced by crushing only particles larger than No. 4 sieve in
size. The fine aggregate shall contain at |east 90 percent by wei ght of
particles having two or nmore freshly fractured faces in the portion passing
the No. 4 sieve and retained on the No. 10 sieve, and in the portion
passing the No. 10 sieve and retained on the No. 40 sieve.

2.1.2 Gradation Requirenents
The specified gradation requirenments shall apply to the conpl eted base
course. The aggregates shall have a maxi mum size of 1.5 inches and shal
be conti nuously well graded within the limts specified in TABLE 1. Sieves
shall conformto ASTM E 11
TABLE |. GRADATI ON OF AGCREGATES

Per cent age by Wi ght Passi ng Square- Mesh Sieve

Si eve

Desi gnhati on No. 1 No. 2 No. 3
2 inch 100 ---- ----
1-1/2 inch 70- 100 100 ----
1 inch 45- 80 60- 100 100
1/2 inch 30- 60 30- 65 40-70
No. 4 20- 50 20- 50 20- 50
No. 10 15-40 15-40 15-40
No. 40 5-25 5-25 5-25
No. 200 0-10 0-10 0-10

NOTE 1: Particles having diameters |ess than 0.0008 inch shall not be in
excess of 3 percent by weight of the total sanple tested.

NOTE 2: The values are based on aggregates of uniformspecific gravity.

If materials fromdifferent sources are used for the coarse and fine
aggregates, they shall be tested in accordance with ASTM C 127 and ASTM C
128 to determine their specific gravities. |If the specific gravities vary
by nmore than 10 percent, the percentages passing the various sieves shal
be corrected as directed by the Contracting Oficer
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2.

1.3 Liquid Limt and Plasticity Index

Liquid limt and plasticity index requirenents shall apply to the conpleted
course and shall also apply to any conponent that is blended to neet the
requi red gradation. The portion of any conponent or of the conpleted
course passing the No. 40 sieve shall be either nonplastic or have a liquid
l[imt not greater than 25 and a plasticity index not greater than 5.

PART 3 EXECUTI ON

3.

1 GENERAL REQUI REMENTS

When the GCA is constructed in nore than one | ayer, the previously
constructed | ayer shall be cleaned of |oose and foreign matter by sweeping
wi th power sweepers or power broons, except that hand broons may be used in
areas where power cleaning is not practicable. Adequate drai nage shall be
provided during the entire period of construction to prevent water from
collecting or standing on the working area. Line and grade stakes shall be
provi ded as necessary for control. G ade stakes shall be in lines parallel
to the centerline of the area under construction and suitably spaced for
string |ining.

.2 OPERATI ON OF AGGREGATE SOURCES

Aggregates shall be obtained fromoffsite sources.

.3 STOCKPI LI NG MATERI AL

Prior to stockpiling of material, storage sites shall be cleared and

| evel ed by the Contractor. Al materials, including approved nateria
avai | abl e from excavati on and gradi ng, shall be stockpiled in the manner
and at the locations designated. Aggregates shall be stockpiled on the
cleared and | evel ed areas designated by the Contracting Oficer to prevent
segregation. Materials obtained fromdifferent sources shall be stockpiled
separatel y.

.4 PREPARATI ON OF UNDERLYI NG COURSE

Prior to constructing the GCA, the underlying course or subgrade shall be
cl eaned of all foreign substances. At the time of construction of the GCA,
t he underlying course shall contain no frozen material. The surface of the
under | yi ng course or subgrade shall neet specified conpaction and surface
tol erances. The underlying course shall conformto Section 02300
EARTHWORK. Ruts or soft yielding spots in the underlying courses, areas
havi ng i nadequat e conpacti on, and devi ations of the surface fromthe

requi renents set forth herein shall be corrected by | oosening and renovi ng
soft or unsatisfactory material and by addi ng approved material, reshaping
to line and grade, and reconpacting to specified density requirenents. For
cohesi onl ess underlyi ng courses contai ning sands or gravels, as defined in
ASTM D 2487, the surface shall be stabilized prior to placement of the GCA
Stabilization shall be acconplished by mxing GCA into the underlying
course and conpacting by approved nmethods. The stabilized material shal

be considered as part of the underlying course and shall neet al

requi renents of the underlying course. The finished underlying course
shal |l not be disturbed by traffic or other operations and shall be

mai nt ai ned by the Contractor in a satisfactory condition until the GCA is
pl aced.
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3.5 | NSTALLATI ON
3.5.1 M xing the Materials

The coarse and fine aggregates shall be mxed in a stationary plant, or in
a traveling plant or bucket | oader on an approved paved working area. The
Contractor shall nake adjustnents in mxing procedures or in equipnment as
directed to obtain true grades, to mninize segregati on or degradation, to
obtain the required water content, and to insure a satisfactory ABC and GCA
nmeeting all requirements of this specification

3.5.2 Pl aci ng

The m xed material shall be placed on the prepared subgrade or subbase in
| ayers of uniformthickness with an approved spreader. When a conpacted

| ayer 6 inches or less in thickness is required, the material shall be
placed in a single layer. Wen a conpacted |ayer in excess of 6 inches is
required, the material shall be placed in layers of equal thickness. No

| ayer shall exceed 6 inches or |ess than 3 inches when conpacted. The

| ayers shall be so placed that when conpacted they will be true to the
grades or levels required with the | east possible surface disturbance.
VWere the GCA is placed in nore than one |layer, the previously constructed
| ayers shall be cleaned of |oose and foreign matter by sweeping with power
sweepers, power broons, or hand broons, as directed. Such adjustnents in
pl aci ng procedures or equi pnent shall be nade as nay be directed to obtain
true grades, to mnimnze segregati on and degradati on, to adjust the water
content, and to insure an acceptable GCA.

3.5.3 Grade Control

The finished and conpleted GCA shall conformto the lines, grades, and
cross sections shown. Underlying nmaterial (s) shall be excavated and
prepared at sufficient depth for the required GCA thickness so that the
finished GCA with the subsequent surface course will neet the designated
gr ades.

3.5.4 Edges of Base Course

The GCA shall be placed so that the conpleted section will be a m ni mum of
5 feet wider, on all sides, than the next layer that will be placed above
it. Additionally, approved fill material shall be placed al ong the outer

edges of GCA in sufficient quantities to conpact to the thickness of the
course being constructed, or to the thickness of each layer in a nultiple
| ayer course, allowing in each operation at least a 2 foot width of this
material to be rolled and conpacted simultaneously with rolling and
conpacting of each layer of GCA. If this base course material is to be
pl aced adj acent to another pavenent section, then the |ayers for both of
t hese sections shall be placed and conpacted al ong this edge at the sane
tinme.

3.5.5 Conpacti on

Each | ayer of the GCA shall be conpacted as specified with approved
conpaction equi prent. Water content shall be naintai ned during the
conpaction procedure to within plus or nminus 2 percent of the optinum water
content deternmined fromlaboratory tests as specified in paragraph SAMPLI NG
AND TESTING. Rolling shall begin at the outside edge of the surface and
proceed to the center, overlapping on successive trips at |east one-half
the width of the roller. Alternate trips of the roller shall be slightly
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different I engths. Speed of the roller shall be such that displacenent of
t he aggregate does not occur. |In all places not accessible to the rollers,
the m xture shall be conpacted with hand-operated power tanpers.
Conpaction shall continue until each |layer has a degree of conpaction that
is at |least 100 percent of |aboratory maxi num density through the ful
depth of the layer. The Contractor shall nmke such adjustnents in
conpacting or finishing procedures as nay be directed to obtain true
grades, to mininze segregation and degradation, to reduce or increase
water content, and to ensure a satisfactory GCA. Any materials that are
found to be unsatisfactory shall be renpbved and replaced with satisfactory
material or reworked, as directed, to nmeet the requirenents of this

speci fication.

3.5.6 Thi ckness

Conpact ed thickness of the aggregate course shall be as indicated. No

i ndi vidual |ayer shall exceed 8 inches nor be |less than 3 inches in
conpacted thickness. The total conpacted thickness of the GCA course shall
be within 1/2 inch of the thickness indicated. Where the neasured

thi ckness is more than 1/2 inch deficient, such areas shall be corrected by
scarifying, adding new material of proper gradation, reblading, and
reconpacting as directed. Were the neasured thickness is nore than 1/2

i nch thicker than indicated, the course shall be considered as conform ng
to the specified thickness requirements. Average job thickness shall be
the average of all thickness neasurenents taken for the job, but shall be
within 1/4 inch of the thickness indicated. The total thickness of the GCA
course shall be nmeasured at intervals in such a manner as to ensure one
nmeasur enent for each 500 square yards of base course. Measurenents shal

be made in 3 inch dianmeter test holes penetrating the base course.

3.5.7 Proof Rolling

Proof rolling of the areas indicated shall be in addition to the conpaction
specified and shall consist of the application of 30 coverages with a heavy
pneurmatic-tired roller having four or nmore tires, each | oaded to a m ni mum
of 30, 000 pounds and inflated to a m nimumof 150 psi. In areas

desi gnated, proof rolling shall be applied to the top of the underlying
material on which GCAis laid and to each |ayer of GCA. Water content of
the underlying material shall be maintained at optinumor at the percentage
directed fromstart of conpaction to conpletion of proof rolling of that

| ayer. Water content of each layer of the GCA shall be maintained at the
opti mum percentage directed fromstart of conpaction to conpletion of proof
rolling. Any GCA naterials or any underlying materials that produce
unsatisfactory results by proof rolling shall be renmoved and replaced with
satisfactory materials, reconmpacted and proof rolled to neet these

speci fications.

3.5.8 Fi ni shi ng

The surface of the top layer of GCA shall be finished after final
conpaction and proof rolling by cutting any overbuild to grade and rolling
with a steel-wheeled roller. Thin layers of material shall not be added to
the top | ayer of base course to neet grade. |If the elevation of the top
layer of GCAis 1/2 inch or nore bel ow grade, then the top |ayer should be
scarified to a depth of at l|east 3 inches and new material shall be bl ended
in and conmpacted and proof rolled to bring to grade. Adjustnents to
rolling and finishing procedures shall be nmade as directed to mnimze
segregati on and degradati on, obtain grades, maintain noisture content, and
i nsure an acceptabl e base course. Should the surface becone rough
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corrugated, uneven in texture, or traffic nmarked prior to conpletion, the
unsatisfactory portion shall be scarified, reworked and reconpacted or it
shal | be replaced as directed.

3.5.9 Snoot hness

The surface of the top |layer shall show no deviations in excess of 3/8 inch
when tested with a 12 foot strai ghtedge. Measurenents shall be taken in
successive positions parallel to the centerline of the area to be paved.
Measurenents shall al so be taken perpendicular to the centerline at 50 foot
intervals. Deviations exceeding this anbunt shall be corrected by renoving
material and replacing with new material, or by reworking existing materia
and conpacting it to neet these specifications.

3.6 TRAFFI C

Traffic shall not be allowed on the conmpl eted GCA course. Heavy equi pnent
shall not be permitted except when necessary to construction, and then the
area shall be protected against marring or damage to the conpl eted work

3.7 MAI NTENANCE

The GCA shall be maintained in a satisfactory condition until the full
paverment section is conpleted and accepted. Maintenance shall include

i Mmediate repairs to any defects and shall be repeated as often as
necessary to keep the area intact. Any GCA that is not paved over prior to
the onset of winter, shall be retested to verify that it still conplies
with the requirenents of this specification. Any area of GCA that is
damaged shall be reworked or replaced as necessary to conply with this
speci fication.

3.8 DI SPOSAL OF UNSATI SFACTORY MATERI ALS
Any unsuitable materials that nmust be rempved shall be di sposed of as
directed. No additional paynents will be made for materials that nust be

repl aced.

-- End of Section --
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PART 1  GENERAL

1.1 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 gnati on only.

AMERI CAN ASSCCI ATI ON OF STATE H GHWAY AND TRANSPORTATI ON OFFI CI ALS

(AASHTO
AASHTO M 226 (1980; R 1996) Viscosity Graded Asphalt
Cenment
AASHTO T 40 (1978; R 1996) Sanpling Bitum nous
Mat eri al s

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM C 29/ C 29M (1997) Bulk Density ("Unit Wight") and
Voi ds in Aggregate

ASTM C 88 (1999a) Soundness of Aggregates by Use of
Sodi um Sul fate or Magnesi um Sul f at e

ASTM C 117 (1995) Materials Finer than 75 nicroneter
(No. 200) Sieve in Mneral Aggregates by
Washi ng

ASTM C 131 (1996) Resistance to Degradation of

Smal | - Si ze Coarse Aggregate by Abrasion
and Inpact in the Los Angel es Machi ne

ASTM C 136 (1996a) Sieve Analysis of Fine and Coarse
Aggr egat es

ASTM C 183 (1997) Sanmpling and the Ampbunt of Testing
of Hydraulic Cenent

ASTM D 75 (1987; R 1997) Sanpling Aggregates

ASTM D 140 (1998) Sampling Bitum nous Materials

ASTM D 242 (1995) Mneral Filler for Bitum nous

Pavi ng M xtures

ASTM D 946 (1999) Penetration-G aded Asphalt Cenent
for Use in Pavenment Construction

ASTM D 2172 (1995) Quantitative Extraction of Bitunen
from Bi tum nous Paving M xtures

ASTM D 4791 (1999) Flat Particles, Elongated
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1

1

1

Particles, or Flat and El ongated Particles
i n Coarse Aggregate

2 SUBM TTALS

CGovernnment approval is required for subnmittals with a "G' designation
submttals not having a "G' designation are for information only. Wen
used, a designation following the "G' designation identifies the office
that will reviewthe submttal for the Governnent. The follow ng shall be
submtted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 03 Product Data

Job M x Formula (JMF)
Aggregates; G
Bi tum nous Materials; G

The job mix fornmula, at |east 30 days before it is to be used.
Notification on the selection of aggregate source. Notification
on the selection of bitum nous materials source.

WaybilI's and Delivery Tickets

Copi es of waybills or delivery tickets, during the progress of
t he work.

SD-06 Test Reports
Test s;

Certified copies of aggregate test results, not |less than 30
days before the material is required in the work.

SD-07 Certificates

Bi t um nous Materi al

Certified copies of the bituni nous material manufacturer's test
reports indicating conpliance with applicable specified
requi renents, not |ess than 30 days before the material is
required in the work.

3 DELI VERY, STORAGE, AND HANDLI NG OF MATERI ALS

3.1 M neral Aggregates

M neral aggregates shall be delivered to the site and stockpiled in such a
manner to preclude fracturing of aggregate particles, segregation

contam nation or intermngling of different materials in the stockpiles or
cold feed hoppers. Before stockpiling material, the storage areas should
be cleared, drained and | eveled. Mneral filler shall be delivered and
stored in a manner to preclude exposure to noisture or other detrinental
condi tions.

.3.2 Bi t um nous Materials

Bi tum nous materials shall be maintained at appropriate tenmperature during
storage but shall not be heated by application of direct flame to walls of
storage tanks or transfer lines. Storage tanks, transfer lines, and wei gh
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bucket shall be thoroughly cleaned before a different type or grade of
bitumen is introduced into the system The asphalt cenent shall be heated
sufficiently to allow satisfactory punping of the material; however, the
storage tenperature shall be maintained bel ow 300 degrees F.

1.4  PLANT, EQUI PMENT, MACHI NES, AND TOOLS
1.4.1 CGeneral Requirenents

Al'l plant, equipnent, machines, and tools used in the work shall be subject
to approval and shall be mamintained in a satisfactory working condition at
all times. The equipnment shall be adequate for placing the bitum nous

m xtures at a rate equal to the plant output. The equi pment shall be
capabl e of producing the required conpaction, neeting grade controls,

t hi ckness control and snoot hness requirenents as set forth herein

1.4.2 M xi ng Pl ant

The m xi ng plant shall be an automatic or seni-autonatic controll ed,
commerci ally manufactured unit designed and operated to consistently
produce a m xture within the job-mix formula (JMF). The plant shall have a
m ni mum capacity of 1,000 tons per hour.

1.4.3 Rol l ers

Rol |l ers shall be self-propelled, weigh not |less than 10 tons and have a
maxi mum cont act pressure of 90 psi.Weels on the roller shall be equi pped
wi t h adj ustabl e scrapers and water sprinkling apparatus to keep the wheels
wet to prevent the adherence of bitum nous material. A sufficient number
of rollers shall be used on the work so that one roller will be in
continuous operation for 1 hour on each 100 square yards of conpleted
paverment, operating at a speed of not nore than 3 nph.

1.4.4 Power Brooms and Power Bl owers

Broonms and bl owers shall be suitable for cleaning surfaces of the bases and
t he bitum nous course.

1.4.5 Strai ght edge

The Contractor shall furnish and maintain at the site, in good condition
one 12 footstrai ghtedge for each bitum nous paver for use in testing the
finished surface. Straightedges shall be constructed of alum num or other
approved |ightweight netal and shall have bl ades of box girder cross
section with flat bottom reinforced to insure rigidity and accuracy.
Strai ght edges shall be equi pped with handles for operation on pavenent.

1.5 WEATHER LI M TATI ONS

Bi t um nous courses shall be constructed only when the base course or

exi sting pavenment is dry and when the weather is not foggy or rainy.

Unl ess ot herwi se directed, such courses shall not be constructed when the
at nospheric tenperature is bel ow 60 degrees F.

1.6  SAFETY PRECAUTI ONS
No smoking or open flames will be permitted within 25 feet of heating,

distributing or transferring operations of bitum nous materials other than
bi t um nous enul si ons.
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1.7 WAYBI LLS AND DELI VERY TI CKETS

Copi es of waybills or delivery tickets shall be submitted during the
progress of the work. Before the final paynment is allowed, waybills or
certified delivery tickets shall be furnished for all bitum nous materials
and paving mxtures used in the construction. The Contractor shall not
renove bitum nous naterial fromthe tank car or storage tank until the
initial outage has been taken; nor shall the car or tank be rel eased unti
final outage has been taken.

PART 2 PRODUCTS
2.1 MATERI ALS
2.1.1 Bi t um nous Materi al

The bitum nous material shall conformto AASHTO M 20 or AASHTO M 226 or
ASTM D 946 or ASTM D 3381.

2.1.2 Aggr egat es

Aggregates shall consist of crushed stone, crushed slag, crushed gravel,
screenings, sand, and nineral filler. The portion of these materials
retained on the No. 8 sieve shall be known as coarse aggregate; the portion
passing the No. 8 sieve and retai ned on the No. 200 sieve, as fine
aggregate; and the portion passing the No. 200 sieve, as nmineral filler.
The aggregate when bl ended shall conformto the gradati on shown in TABLE I
when tested in accordance with ASTM C 117 and ASTM C 136.

2.1.2.1 Coar se Aggregates

Coar se aggregates shall consist of clean, sound, durable particles neeting
the foll owi ng requirenents:

a. Percentage of |oss shall not exceed 40 after 500 revolutions as
determ ned in accordance with ASTM C 131

b. Percentage of loss shall not exceed 50 after five cycles performed
i n accordance with ASTM C 88 usi ng magnesi um sul f ate.

c. The dry weight of crushed slag shall not be |less than 75 pcf, as
determi ned in accordance with ASTM C 29/ C 29M

d. Crushed aggregate retained on the No. 4 sieve and each coarser
sieve shall contain at |east 75 percent by weight of crushed
pi eces having one or nore fractured faces with an area of each
face equal to at least 75 percent of the smallest m dsectiona
area of the piece. Wen two fractures are contiguous, the angle
bet ween pl anes or fractures shall be at |east 30 degrees to count
as two fractured faces.

e. Particle shape of crushed aggregates shall be essentially cubical
The quantity of flat and el ongated particles in any sieve size
shal | not exceed 20 percent by wei ght when deternined in
accordance with ASTM D 4791.

2.1.2.2 Fi ne Aggregate
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Fi ne aggregate shall consist of clean, sound, durable particles of natura
sand, crushed stone, slag or gravel that neets the requirenents for
abrasi on resi stance and soundness specified for coarse aggregate. Fine
aggregat e produced by crushing gravel shall have at |east 90 percent by
wei ght of crushed particles having two or nore fractured faces in the
portion retained on the No. 30 sieve.

2.1.2.3 Mneral Filler
Mneral filler shall conformto ASTM D 242.
2.1.3 Li quefiers

The use of liquefiers as anti-stripping agent is subject to prior approval
by the Contracting O ficer.

2.2 JOB M X FORMULA (JMF)

No bitum nous mi xture shall be produced until a JMF has been deternined by
the Contractor and approved by the Contracting Officer. The fornula will

i ndicate the definite percentage of each sieve fraction of aggregate, the
percentage of bitum nous material and the tenperature of the conpleted

m xture as di scharged fromthe nmixer. The JVF will be allowed the

tol erances given in TABLE Il. Aggregate gradation and bitunmen content nay
be adjusted, as directed, within the linmts specified to inprove paving

m xtures.

2.3  SAMPLI NG AND TESTI NG
2.3.1 CGeneral Requirenents

Sanpling and testing shall be performed by an approved conmercial testing

| aboratory or by facilities furnished by the Contractor. No work requiring
testing shall be permitted until the facilities have been inspected and
approved. The first inspection shall be at the expense of the CGovernnent.
Cost incurred for any subsequent inspection required because of failure of
the facilities to pass the first inspection will be charged to the
Contractor. Tests shall be perforned in sufficient nunbers and at the

| ocations and tinmes directed to ensure that nmaterials and conpaction neet
specified requirenents. Copies of the test results shall be furnished to
the Contracting Officer within 24 hours of the conpletion of the tests.

2.3.2 Sanpl es

Sanpling shall be in accordance with ASTM D 75 for aggregates, ASTM C 183
for mneral filler, and AASHTO T 40 or ASTM D 140 for bitum nous materi al

2.3.3 Initial Sanmpling and Testing
2.3.3.1 Source of Aggregates

Sources from which aggregates are to be obtained shall be sel ected and
notification thereof furnished the Contracting Officer within 15 days of
the award of the contract. Tests for the evaluation of aggregates shall be
nmade by an approved commercial |aboratory at no expense to the Government.
Tests for determining the suitability of aggregate shall include, but not
l[imted to: gradation in accordance with ASTM C 136, abrasion resistance

i n accordance with ASTM C 131, and soundness in accordance with ASTM C 88.
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2.

3.3.2 Source of Bitum nous Materials

Sources from which bitum nous naterials are to be obtained shall be
sel ected and notification thereof furnished the Contracting Officer within
15 days after the award of the contract.

PART 3 EXECUTI ON

3.

3.

1 SURFACE PREPARATI ON
1.1 Base Course

The surface of the base course shall be cl eaned of |oose and foreign
material. Ruts or soft yielding spots, areas having i nadequate conpaction
and devi ations of surface fromrequirenents specified for the base course
shal |l be corrected by | oosening affected areas, renoving unsatisfactory
mat eri al , addi ng approved material where required, reshaping, and
reconpacting to line and grade to specified density requirenments. The
surface shall be sprayed with bitum nous nateri al

1.2 Exi sting Pavenent

The existing pavenent shall be cleaned of |oose and foreign matter. Cracks
1/4 inch in width and larger shall be cleaned and filled with crack filler
material. Deteriorated areas of the pavenent shall be repaired as
directed. The surface shall be sprayed with a thin coat of bitum nous

mat eri al

.2 GRADE CONTRCL

The finished and conpl eted surface course shall conformto the |ines,
grades, cross sections, and dinensions as indicated. Line and grade stakes
shal |l be placed by the Contractor at the site of the work, in accordance
with the SPECI AL CONTRACT REQUI REMENTS, to maintain indicated |ines and

gr ades.

.3 M XI NG

. 3.1 Preparati on of M neral Aggregates

Each conponent of various sizes of aggregates blended in preparing

bi tum nous mi xtures shall be placed in separate stockpiles in such nanner
that separate sizes will not be interm xed. Aggregate shall be fed into
the cold el evator by nmeans of separate nechanical feeders to produce a
total aggregate graded within requirenents specified.

.3.2 Preparation of Bitum nous M xtures

Aggregates shall be nmeasured and conveyed into the mixer in proportionate
guantities of each aggregate size required to neet the JM-. The nvisture
content of the finished mxture shall not exceed 2 percent by weight.
Materials shall be introduced into the nixer in the foll owi ng order:
aggregate, liquefier and bitum nous material, unless otherw se directed.
The tenperature of the bitum nous material shall not exceed 300F at the
time of mxing. The tenperature of the aggregate and mneral filler in the
m xer shall not exceed 300F when the bitum nous nmaterial is added. |If slag
aggregate is used, the liquefier shall be sprayed over slag after coating
wi th asphalt cement. Aggregates and other ingredients shall be mixed for
35 seconds or |onger, as necessary, to coat thoroughly all particles with
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bi tum nous material. The finished mxture shall not vary fromthe approved
JMF wi thout prior approval of the Contracting Oficer.

3.4 TRANSPORTATI ON CF BI TUM NOUS M XTURES

M xtures shall be transported to the site in trucks having tight, clean
snooth bodies. Deliveries shall be schedul ed so that the spreadi ng and
rolling of all mxtures delivered to the site can be conpl eted during
dayl i ght unl ess approved artificial light is provided.

3.5 PLACEMENT
3.5.1 Thi ckness of Layer

The mi xture shall be spread in a |layer not greater than 2 inches in
t hi ckness. Each layer shall be allowed to cure at l|east 12 hours or |onger
if required to achieve proper curing before placing a succeedi ng | ayer.

3.5.2 Ceneral Requirenents for Use of Mtor G ader

VWhen approved nmotor graders are used for spreading the m xture, the
materi al shall be placed on the roadbed in a wi ndrow so that the proper
amount of material is available to cover a predetermined width to the

i ndi cated conpacted thickness. The notor grader nay be used to aerate the
m xture by working it back and forth across the roadbed in order to get the
m xture to the proper condition for conpaction

3.5.3 Ceneral Requirenents for Use of Mechanical Spreader

When nechani cal spreaders are used, the bitum nous mixture shall be dunped
i nto an approved nmechani cal spreader and placed as nearly continuous as
possi bl e. The speed of placing shall be adjusted to permt proper rolling.

3.5.4 O fsetting Joints Between Succeedi ng Courses

Pl aci ng of a succeedi ng course shall be done in such a nanner that the

| ongi tudinal joints of the succeeding course will not coincide with joints
of the previous course and will be offset fromjoints in the previous
course by at least 1 foot. Transverse joints in the succeedi ng course
shall be offset by at least 2 feet fromtransverse joints in the previous
cour se.

3.5.5 Speci al Requirenents for Laying Strips Succeeding Initial Strip
In | ayi ng each succeeding strip after the initial strip has been spread and
conpacted as specified, the blade of the notor grader or the screed of the
nmechani cal spreader shall overlap previously placed strip 3 to 4 inches at
a height required for conpaction to produce a snooth, dense joint.

3.5.6 Shovel i ng, Raki ng, and Tanpi ng After Machi ne Spreading
Shovel ers and rakers shall follow the spreadi ng nachi ne, raking, renoving,
and adding mxture as required to obtain a course that, when conpl et ed,
will conformto all specified requirenents. Excessive handwork and
broadcasting or fanning of mixture will not be permtted.

3.5.7 Hand Spreading in Lieu of Machi ne Spreadi ng

In areas where the use of nmachine spreading is inmpractical, the mxture
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shal |l be spread by hand. Spreading shall be in a nanner to prevent
segregation. Mxture shall be spread uniformy in a | oose | ayer of
t hi ckness that, when rolled, will conformto required thickness.

3.6 COVPACTI ON

Conpaction shall begin i mediately after placenent. Rolling shall begin at
t he outside edge of the surface and proceed to the center, overlapping on
successive trips at |east one-half the width of the roller. Alternate
trips of the roller shall be slightly different | engths. The speed of the
roller shall be such that displacenent of the material does not occur. The
density of the conpacted m xture shall be at |east 96 percent of that of

| aboratory speci mens of the same m xture subjected to 50 bl ows of the
standard Marshall hammrer according to the test procedure in AASH to T40.

3.7 EDGES OF PAVEMENT

The edges of the pavenment shall be conpacted to the required density and
shal |l be straight and true to required lines. Approved naterial shall be
pl aced al ong the edges of the pavenent in such quantity as will conpact to
t he t hi ckness of the course being constructed, or to the thickness of each
layer in a multiple-layer course, allowing at least a 1 footwi dth of the
shoul der to be rolled and conmpacted sinultaneously with the rolling and
conpacting of each |layer of the pavenent as directed.

3.8 FI NI SHI NG

The surface of the top layer shall be finished to grade and cross section
shown. Finished surface shall be uniformtexture. Light blading during
rolling may be necessary for the finished surface to conformto the I|ines,
grades, and cross sections. Should the surface for any reason becone
rough, corrugated, uneven in texture, or traffic-marked prior to

conpl etion, such unsatisfactory portion shall be scarified, reworked,
relaid, or replaced as directed. Should any portion of the course, when

| ai d, becone watersoaked for any reason, that portion shall be renoved

i medi ately, and the nmix placed in a wi ndrow, aerated, and then spread,
shaped, and rolled as specified.

3.9 THI CKNESS REQUI REMENTS

The conpacted thickness of the pavenent shall be within 1/2 inch of the

t hi ckness indicated. Were neasured thickness of the pavenent is nore than
1/2 inch deficient, such areas shall be corrected by scarifying, adding new
mat eri al of proper gradation, reblading, and reconpacting as directed.
VWere the nmeasured thickness of the pavenment is nore than 1/2 inchthicker
than indi cated, the pavenent shall be considered as conformng to the

speci fied thickness requirenents.

3.10 SURFACE- SMOOTHNESS REQUI REMENTS
3.10.1 I nt er redi at e Cour ses

The surface of each internmedi ate course shall be checked |ongitudinally
with a 12 footstrai ghtedge and checked transversely with a tenplate
conforming to the specified cross section. The surface of the layer, after
rolling shall not deviate nore than 1/4 inch fromthe 12 foot strai ghtedge
nor 1/4 inch fromthe tenplate. Any irregularities shall be corrected by

| ooseni ng and reshapi ng the aggregate, renoving or addi ng aggregate as
required, and rerolling such areas.
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3.10.2 Fi ni shed Surfaces
3.10.2.1 Roads and Streets

The surface of the finished pavenent shall be checked longitudinally with a
12 foot straightedge and transversely with a tenplate cut to the specified
cross section. The finished surface of the surface course shall not
deviate nore than 1/8 inch fromthe 12 foot straightedge or fromthe
template. Surface irregularities exceeding those specified shall be
corrected as directed.

3.10.2.2 O her Than Roads and Streets

The surface of the finished pavenent shall be checked | ongitudinally and
transversely with a 12 foot straightedge. The finished surface of the
fini shed paverment shall not deviate nore than 1/4 inch fromthe 12 foot
strai ghtedge. Surface irregularities exceeding tol erances specified shal
be corrected as directed.

3.11  JANTS
Joints shall present the sane texture, density, and snpot hness as other

sections of the course. Joints between old and new pavenents or between
successi ve days' work shall be nmade carefully to i nsure continuous bond

between ol d and new sections of the course. Contact surfaces of
previously constructed pavenments shall be painted with a thin, uniform coat
of bitum nous material, just before the fresh mixture is placed.

3.11.1 Transverse Joints

The roller shall pass over the unprotected end of the freshly laid m xture
only when the |laying of the course is discontinued. The edge of the
previously laid course shall be cut back to expose an even, vertica
surface for the full thickness of the course. The fresh m xture shall be
raked against the joints, thoroughly tanped, and then roll ed.

3.11.2 Longi tudi nal Joints

VWen the edges of the longitudinal joints are irregular, honeyconbed, or
poorly conpacted, all unsatisfactory sections of the joint shall be cut
back to expose an even, vertical surface for the full thickness of the
course. \Were required, fresh m xture shall be raked agai nst the joint,
t horoughly tanped, and then rolled.

3.12 FI ELD QUALI TY CONTROL AND TESTI NG

3.12.1 Testing
Field tests shall be perforned in sufficient nunbers to assure that the
specifications are being nmet. Testing shall be the responsibility of the
Contractor and shall be perforned by an approved conmerci al |aboratory.
The foll owi ng nunber of tests, if perforned at the appropriate time, wll
be the m ni num acceptable for each type of operation

3.12.1.1 Field Density
The field density shall be expressed as a percentage of the |aboratory

density. Laboratory sanples shall be prepared from an unconpacted m xture
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taken fromthe pavenent inmrediately prior to field conpaction and the
sanpl es shall be conpacted in accordance with ASTM C29. The asphalt

m xture shall not be reheated in the |aboratory. A ninimmof one field
density test shall be perforned for every 10 tons of m xture pl aced.

3.12.1. 2 Gradati on

A m ni mum of one gradation shall be perforned for every 10 tons of
aggregate used in the mxture, with a mnimm of three gradations for each
day's run. \Wen the source of materials is changed or deficiencies are
found, the gradation shall be replaced and the material already placed
shall be retested to determ ne the extent of the unacceptable nmaterial

Al'l in-place unacceptable nmaterial shall be replaced at no additiona
expense to the Government.

3.12.1.3 Abr asi on Resi st ance

Abrasi on resistance tests shall be performed in accordance with ASTM C 131
to ensure that the aggregates have a percentage of wear not exceeding 40
percent after 500 revolutions. One test shall be perforned for every 10
tons of aggregate pl aced.

3.12.1. 4 Soundness Test

Soundness tests shall be performed as specified by ASTM C 88 to insure that
t he aggregates have a wei ght |oss not greater than 20 percent when
subjected to five cycles of the magnesiumsulfate test. One test shall be
performed for every 10 tons of aggregate pl aced.

3.12. 1.5 Snpot hness

Measurenents for deviation fromgrade and cross section shown shall be
taken in successive positions parallel to the road centerline, with a 12
foot straightedge. The surface of each course shall be checked
transversely with a 12 foot straightedge placed perpendicular to the road
centerline at 2.5 foot intervals.

3.12.1.6 Thi ckness
The t hickness of the pavenent shall be determ ned every 100 feet al ong the
finished surface. Measurenments shall be made in 3 inch dianmeter test hol es
penetrating the pavenent. The holes shall be refilled to conformto these
speci fications.

3.12.1.7 Bi t umen Cont ent
Sanpl es of finished plant m xture shall be taken and tested for each 10 tons
or fraction thereof, to determine if bitumen content is in accordance with
ASTM D 2172 and conforns to the specified requirenents.

3.12.2 Bi tum nous Material Sanple
A sanple of the bitum nous material used will be obtained by the Contractor
under the supervision of the Contracting Officer. The sanple will be
retai ned by the Government.

3.13 PROTECTI ON OF PAVEMENT

The pavenent shall be maintained in a satisfactory condition until accepted
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3.

by the Contracting O ficer.

14

DACA21- 03- R- 0046

SCHEDULES
TABLE |. AGGREGATE GRADATI ONS FOR PLANT- M XED
COLD- LAI D BI TUM NOUS PAVEMENTS
Percent by Wei ght
Passi ng Square-Mesh Sieve
Si eve Size No. 1 No. 2
1/2 inch 100 ---
3/ 8 inch 77-95 100
No. 4 57-75 76- 94
No. 8 44-62 62- 80
No. 16 32-50 48- 66
No. 30 22-40 34-52
No. 50 13- 29 23-39
No. 100 7-19 13- 25
No. 200 3-6 3-9
TABLE 11. JOB-M X TOLERANCES
Mat eri al

Aggregate passing No. 4 sieve or |arger
Aggregat e passing Nos. 8, 16, 30, and 50 sieves
Aggr egat e passi ng No. 200 sieve

Bi t umen

Li quefi er

Tenperat ure

- End of Section --
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PAVEMENT MARKI NGS
09/ 98

PART 1  GENERAL

1.1  SUBM TTALS
Covernment approval is required for submittals with a "G' designation;
submttals not having a "G' designation are for information only. Wen
used, a designation following the "G' designation identifies the office

that will review the subnmttal for the Governnent. The follow ng shall
submitted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 03 Product Data
Equi pnent ;

Li sts of proposed equi pnent, including descriptive data, and

be

notifications of proposed Contractor actions as specified in this
section. List of removal equiprment shall include descriptive data

i ndi cating area of coverage per pass, pressure adjustnment range,

tank and flow capacities, and safety precautions required for the

equi prent operation

Conposition Requirenents;

Manuf acturer's current printed product description and Materi al

Safety Data Sheets (MSDS) for each type paint/col or proposed for

use.

Qualifications;

Docurent certifying that personnel are qualified for equi pment

operation and handling of chemcals.
SD-06 Test Reports

Sanpling and Testi ng;

Certified copies of the test reports, prior to the use of the

materials at the jobsite. Testing shall be perforned in an
approved i ndependent | aboratory.

SD-07 Certificates
Vol atil e Organi ¢ Conpound (VCOC);

Certificate stating that the proposed pavenent marking paint
neets the VOC regul ati ons of the local Air Pollution Contro

District having jurisdiction over the geographical area in which

the project is |ocated.
1.2 DELI VERY AND STORAGE

All materials shall be delivered and stored in seal ed contai ners that

pl ai nly show t he desi gnated name, formula or specification nunber, batch
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number, col or, date of manufacture, manufacturer's name, and directions,
all of which shall be plainly legible at tinme of use.

1.3 EQUI PVENT

Al'l machines, tools and equi pnent used in the performance of the work shal
be approved and maintained in satisfactory operating condition. Equipnent
operating on roads and runways shall display |ow speed traffic markings and
traffic warning lights.

1.3.1 Pai nt Application Equi pnent

The equi pnent to apply paint to pavenents shall be a self-propelled or
nobi | e-drawn pneurmati c spraying nmachine with suitable arrangenents of
atom zi ng nozzles and controls to obtain the specified results. The
machi ne shall have a speed during application not Iess than 5 nph, and
shal | be capabl e of applying the stripe wi dths indicated, at the paint
coverage rate specified in paragraph APPLI CATI ON, and of even uniform

t hi ckness with clear-cut edges. Equi pnent used for marking streets and

hi ghways shal |l be capabl e of placing the prescribed nunber of lines at a
single pass as solid lines, intermttent |lines or a conbination of solid
and intermttent lines using a maxi mumof two different colors of paint as
speci fied. The paint applicator shall have paint reservoirs or tanks of
sufficient capacity and suitable gauges to apply paint in accordance with
requi renents specified. Tanks shall be equipped with suitable air-driven
nechani cal agitators. The spray nmechani smshall be equi pped with

qui ck-action val ves conveniently |ocated, and shall include necessary
pressure regul ators and gauges in full view and reach of the operator
Pai nt strainers shall be installed in paint supply lines to ensure freedom
fromresidue and foreign matter that may cause mal function of the spray
guns. The paint applicator shall be readily adaptable for attachnment of an
air-actuated dispenser for the reflective nedia approved for use.
Pneurmati c spray guns shall be provided for hand application of paint in
areas where the nobile paint applicator cannot be used.

1.3.2 Surface Preparation Equi pnent

1.3.2.1 Sandbl asti ng Equi prment
Sandbl asti ng equi prent shall include an air conpressor, hoses, and nozzles
of proper size and capacity as required for cleaning surfaces to be
pai nted. The conpressor shall be capable of furnishing not |ess than 150
cfmof air at a pressure of not less than 90 psi at each nozzle used, and
shal | be equipped with traps that will nmaintain the conpressed air free of
oi | and water.

1.3.2.2 Wat er bl ast Equi pnent

The water pressure shall be specified at 2600 psi at 140 degrees F in order
to adequately clean the surfaces to be nmarked.

1.3.2.3 Chemi cal Equi pnent
Chemi cal equi prment shall be capable of application and renoval of chemcals
fromthe paverment surface, and shall |eave only non-toxic biodegradeabl e
resi due.

1.3.2. 4 Traffic Controls
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Sui tabl e warni ng signs shall be placed near the beginning of the worksite
and wel |l ahead of the worksite for alerting approaching traffic fromboth
directions. Small markers shall be placed al ong newly painted lines or
freshly placed raised markers to control traffic and prevent danage to
new y painted surfaces or displacenent of raised pavenent markers.

Pai nti ng equi pnment shall be marked with | arge warning signs indicating

sl ow nmovi ng pai nting equi prent in operation

1.4 HAND- OPERATED, PUSH- TYPE MACHI NES

Al'l machines, tools, and equi pment used in performance of the work shall be
approved and nmi ntained in satisfactory operating condition. Hand-operated
push-type nachi nes of a type conmonly used for application of paint to
paverment surfaces will be acceptable for marking small streets and parking
areas. Applicator machine shall be equipped with the necessary paint tanks
and spraying nozzles, and shall be capable of applying paint unifornly at
coverage specified. Sandblasting equi pment shall be provided as required
for cleaning surfaces to be painted. Hand-operated spray guns shall be
provi ded for use in areas where push-type machi nes cannot be used.

1.5 MAI NTENANCE OF TRAFFI C
1.5.1 Roads, Streets, and Parking Areas

When traffic nust be rerouted or controlled to acconplish the work, the
necessary warni ng signs, flagpersons, and rel ated equi pnent for the safe
passage of vehicles shall be provided.

PART 2 PRODUCTS
2.1 PAI NT

The paint shall be honmpbgeneous, easily stirred to snoboth consistency, and
shall show no hard settlenment or other objectionable characteristics during
a storage period of 6 nonths. Paints for airfields, roads, and streets
shall conformto FS TT-P-1952, color as selected. Pavenent marking paints
shall conply with applicable state and local |aws enacted to ensure
conpliance with Federal Clean Air Standards. Paint materials shall conform
to the restrictions of the local Air Pollution Control District.

2.1.1 Asphalt Concrete Primer

The prinmer for asphalt concrete pavenents shall be a thernpsetting adhesive
with a solids content of pigment reinforced synthetic rubber and synthetic
plastic resin dissolved and/or dispersed in a volatile organic conpound
(VOC). Solids content shall not be |less than 10 percent by weight at 70
degrees F and 60 percent relative humdity. A wet filmthickness of 0.005
inch plus or minus 0.001 inch, shall dry to a tack-free condition in |ess
than 5 m nutes.

2.2 SAMPLI NG AND TESTI NG

Mat eri al s proposed for use shall be stored on the project site in seal ed
and | abel ed containers, or segregated at source of supply, sufficiently in
advance of needs to allow 60 days for testing. Upon notification by the
Contractor that the naterial is at the site or source of supply, a sanple
shal | be taken by random sel ection from seal ed contai ners by the Contractor
in the presence of a representative of the Contracting Oficer. Sanples
shall be clearly identified by designated name, specification nunber, batch
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nunber, manufacturer's fornul ati on nunber, project contract nunber,

i ntended use, and quantity involved. Testing shall be perforned in an
approved i ndependent |aboratory. |If materials are approved based on
reports furnished by the Contractor, sanples will be retained by the
CGovernment for possible future testing should the material appear defective
during or after application

PART 3 EXECUTI ON
3.1 SURFACE PREPARATI ON

Surfaces to be nmarked shall be thoroughly cl eaned before application of the
paverment marking material. Dust, dirt, and other granular surface deposits
shal | be renoved by sweeping, blowing with conpressed air, rinsing with

wat er or a conbi nati on of these nmethods as required. Rubber deposits,
surface | aitance, existing paint markings, and other coatings adhering to

t he pavenent shall be conpletely renbved with scrapers, wre brushes,

sandbl asti ng, approved chem cals, or nechanical abrasion as directed.

Areas of old pavenent affected with oil or grease shall be scrubbed with
several applications of trisodi um phosphate solution or other approved

det ergent or degreaser, and rinsed thoroughly after each application

After cleaning, oil-soaked areas shall be sealed with cut shellac to
prevent bl eeding through the new paint. Pavenment surfaces shall be all owed
to dry, when water is used for cleaning, prior to striping or marking.
Surfaces shall be recl eaned, when work has been stopped due to rain

3.1.1 Pretreatment for Early Painting

VWere early painting is required on rigid pavenents, a pretreatnent with an
aqueous solution containing 3 percent phosphoric acid and 2 percent zinc
chloride shall be applied to prepared pavenent areas prior to painting.

3.2  APPL| CATI ON
Al'l pavenent markings and patterns shall be placed as shown on the plans.
3.2.1 Pai nt

Pai nt shall be applied to clean, dry surfaces, and only when air and
paverment tenperatures are above 40 degrees F and | ess than 95 degrees F
Pai nt tenperature shall be maintained within these same limts. New
asphalt pavenent surfaces and new Portland concrete cenent shall be all owed
to cure for a period of not |ess than 30 days before applications of paint.
Pai nt shall be applied pneunatically with approved equi pnent at rate of
coverage specified . The Contractor shall provide guide |lines and
tenpl ates as necessary to control paint application. Special precautions
shal |l be taken in marking nunmbers, letters, and synbols. Edges of markings
shal | be sharply outlined.

3.2.2 Rat e of Application

a. Reflective Markings: Pignmented binder shall be applied evenly to
t he pavenment area to be coated at a rate of 105 plus or minus 5 square feet
per gallon. d ass spheres shall be applied uniformy to the wet paint on
road and street pavenent at a rate of 6 plus or minus 0.5 pounds of glass
spheres per gallon of paint.

b. Nonreflective Markings: Paint shall be applied evenly to the
paverment surface to be coated at a rate of 105 plus or minus 5 square feet
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per gallon.

3.2.3 Dryi ng

The maxi mum drying time requirenments of the paint specifications will be
strictly enforced to prevent undue softening of bitunmen, and pickup
di spl acenent, or discoloration by tires of traffic. |If there is a delay in

drying of the markings, painting operations shall be discontinued unti
cause of the slow drying is determ ned and corrected.

3.2. 4 Equi pnent Operation
Equi pnent shall be controlled and operated to renove nmarkings fromthe
paverment surface, prevent dilution or renoval of binder fromunderlying
paverent, and prevent em ssion of blue snoke from asphalt or tar surfaces.
3.2.5 Cl eanup and Waste Di sposa
The worksite shall be kept clean of debris and waste fromthe renoval
operations. Ceanup shall inmediately follow renoval operations in areas

subject to air traffic. Debris shall be disposed of at approved sites.

-- End of Section --
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CONCRETE SI DEWALKS AND CURBS AND GUTTERS
03/ 98

PART 1  GENERAL

1.1 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 gnati on only.

AVERI CAN ASSOCI ATI ON OF STATE H GHWAY AND TRANSPORTATI ON OFFI Cl ALS
( AASHTO)

AASHTO M 182 (1991) Burlap Coth Made from Jute or Kenaf

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 185 (1997) Steel Welded Wre Fabric, Plain,
for Concrete Reinforcenent

ASTM A 615/ A 615M (1996a) Deforned and Plain Billet-Steel
Bars for Concrete Reinforcenent

ASTM A 616/ A 616M (1996a) Rail-Steel Deformed and Plain Bars
for Concrete Reinforcenent

ASTM A 617/ A 617M (1996a) Axle-Steel Deformed and Plain Bars
for Concrete Reinforcenent

ASTM C 31/ C 31M (1996) Making and Curing Concrete Test
Specinmens in the Field

ASTM C 143 (1990a) Slunmp of Hydraulic Cement Concrete

ASTM C 171 (1997) Sheet Materials for Curing Concrete

ASTM C 172 (1997) Sanpling Freshly M xed Concrete

ASTM C 173 (1996) Air Content of Freshly M xed
Concrete by the Volunetric Method

ASTM C 231 (1997) Air Content of Freshly M xed
Concrete by the Pressure Method

ASTM C 309 (1997) Liquid Menbrane-Forni ng Conpounds
for Curing Concrete

ASTM C 920 (1995) El astoneric Joint Seal ants

ASTM D 1751 (1983; R 1991) Prefornmed Expansion Joi nt

Filler for Concrete Paving and Structural
Construction (Nonextruding and Resilient
Bi t um nous Types)

ASTM D 1752 (1984; R 1996) Preforned Sponge Rubber and
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1

Cork Expansion Joint Fillers for Concrete
Pavi ng and Structural Construction

ASTM D 3405 (1996) Joint Seal ants, Hot-Applied, for
Concrete and Asphalt Pavenents

.2 SUBM TTALS

CGovernment approval is required for subnmittals with a "G' designation
submttals not having a "G' designation are for information only. Wen
used, a designation following the "G' designation identifies the office
that will reviewthe submttal for the Governnent. The follow ng shall be
submitted in accordance with Section 01330 SUBM TTAL PROCEDURES:
SD- 03 Product Data
Concr et e;

Copies of certified delivery tickets for all concrete used in
the construction.

SD-06 Test Reports
Field Quality Control

Copies of all test reports within 24 hours of conpletion of the
test.

.3 WEATHER LI M TATI ONS

. 3.1 Pl aci ng During Col d Wat her

Concrete placenent shall not take place when the air tenperature reaches

40 degrees F and is falling, or is already below that point. Placenent nmay
begin when the air tenperature reaches 35 degrees F and is rising, or is
al ready above 40 degrees F. Provisions shall be made to protect the
concrete fromfreezing during the specified curing period. |f necessary to
pl ace concrete when the tenperature of the air, aggregates, or water is

bel ow 35 degrees F, placenent and protection shall be approved in witing.
Approval w Il be contingent upon full conformance with the foll ow ng

provi sions. The underlying material shall be prepared and protected so
that it is entirely free of frost when the concrete is deposited. M xing
wat er and aggregates shall be heated as necessary to result in the
tenperature of the in-place concrete being between 50 and 85 degrees F

Met hods and equi prrent for heating shall be approved. The aggregates shal
be free of ice, snow, and frozen | unps before entering the mxer. Covering
and ot her nmeans shall be provided for maintaining the concrete at a
tenmperature of at least 50 degrees F for not |ess than 72 hours after

pl acing, and at a tenperature above freezing for the renmainder of the
curing period.

.3.2 Pl aci ng Duri ng Warm Weat her

The tenperature of the concrete as placed shall not exceed 85 degrees F
except where an approved retarder is used. The mxing water and/or
aggregates shall be cooled, if necessary, to maintain a satisfactory

pl acing tenperature. The placing tenperature shall not exceed 95 degrees F
at any tine.

4 PLANT, EQUI PMENT, MACHI NES, AND TOOLS
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1.4.1 CGeneral Requirenents
Pl ant, equi prment, nmachines, and tools used in the work shall be subject to
approval and shall be maintained in a satisfactory working condition at al
times. The equi pnent shall have the capability of producing the required
product, mneeting grade controls, thickness control and snoot hness
requi renents as specified. Use of the equipnent shall be discontinued if
it produces unsatisfactory results. The Contracting Oficer shall have

access at all times to the plant and equi pment to ensure proper operation
and conpliance with specifications.

1.4.2 Slip Form Equi prent
Slip formpaver or curb form ng machine, will be approved based on trial
use on the job and shall be self-propelled, automatically controll ed,
crawl er nmounted, and capabl e of spreading, consolidating, and shaping the
pl astic concrete to the desired cross section in 1 pass.

PART 2 PRODUCTS

2.1 CONCRETE
Concrete shall conformto the applicable requirenents of Section 03300
CAST- | N- PLACE STRUCTURAL CONCRETE except as ot herw se specified. Concrete
shal | have a m ni mum conpressive strength of 3500 psi at 28 days. Maxi nmum
size of aggregate shall be 1-1/2 inches.

2.1.1 Air Cont ent

M xtures shall have air content by volune of concrete of 5 to 7 percent,
based on neasurenments made i mredi ately after discharge fromthe m xer

2.1.2 Sl unmp

The concrete slunp shall be 2 inches plus or minus 1 inch where determ ned
in accordance with ASTM C 143.

2.1.3 Rei nf or cenent St ee

Rei nforcenent bars shall conformto ASTM A 615/ A 615M ASTM A 616/ A 616M
or ASTM A 617/ A 617M Wre nesh rei nforcement shall conformto ASTM A 185.

2.2 CONCRETE CURI NG MATERI ALS
2.2.1 | mpervi ous Sheet Materials

| mpervi ous sheet materials shall conformto ASTM C 171, type optional
except that polyethylene film if used, shall be white opaque.

2.2.2 Bur | ap
Burl ap shall conformto AASHTO M 182.
2.2.3 Wi te Pignmented Menbrane-Forming Curing Conpound

VWi te pigmented nenbrane-formng curing conpound shall conformto ASTM C 309,
Type 2.
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2.3 CONCRETE PROTECTI ON MATERI ALS

Concrete protection materials shall be a linseed oil mxture of equa

parts, by volume, of linseed oil and either mneral spirits, naphtha, or
turpentine. At the option of the contractor, conmercially prepared |inseed
oil mxtures, fornulated specifically for application to concrete to
provi de protection against the action of deicing chem cals may be used,
except that enulsified mxtures are not acceptabl e.

2.4 JO NT FI LLER STRI PS
2.4.1 Contraction Joint Filler for Curb and Gutter

Contraction joint filler for curb and gutter shall consist of hard-pressed
fi berboard.

2.4.2 Expansi on Joint Filler, Prenol ded

Expansion joint filler, prenolded, shall conformto ASTM D 1751 or ASTM D
1752, 3/8 inch thick, unless otherw se indicated.

2.5 JO NT SEALANTS
2.5.1 Joi nt Seal ant, Col d- Applied

Joi nt seal ant, cold-applied shall conformto ASTM C 920.
2.5.2 Joi nt Seal ant, Hot - Poured

Joi nt seal ant, hot-poured shall conformto ASTM D 3405.
2.6 FORM VWORK

Form work shall be designed and constructed to ensure that the finished
concrete will conformaccurately to the indicated di nensions, |ines, and
el evations, and within the tolerances specified. Forns shall be of wood or
steel, straight, of sufficient strength to resist springing during
depositing and consolidating concrete. Wod forns shall be surfaced pl ank
2 inches nom nal thickness, straight and free fromwarp, tw st, |oose
knots, splits or other defects. Wod forns shall have a nom nal |ength of
10 feet. Radius bends may be formed with 3/4 inch boards, lamnated to
the required thickness. Steel forms shall be channel-fornmed sections with
a flat top surface and with wel ded braces at each end and at not |ess than
two internediate points. Ends of steel forns shall be interlocking and
self-aligning. Steel forms shall include flexible forms for radius
form ng, corner forns, formspreaders, and fillers. Steel forms shall have
a nomnal length of 10 feet with a nminimum of 3 wel ded stake pockets per
form Stake pins shall be solid steel rods with chanfered heads and
pointed tips designed for use with steel forns.

2.6.1 Si dewal k For ns

Si dewal k forns shall be of a height equal to the full depth of the finished
si dewal k.

2.6.2 Curb and Gutter Forns

Curb and gutter outside forms shall have a height equal to the full depth
of the curb or gutter. The inside formof curb shall have batter as
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i ndi cated and shall be securely fastened to and supported by the outside
form Rigid forns shall be provided for curb returns, except that benders
or thin plank forns may be used for curb or curb returns with a radius of
10 feet or nmore, where grade changes occur in the return, or where the
central angle is such that a rigid formwith a central angle of 90 degrees
cannot be used. Back forns for curb returns may be made of 1-1/2 inch
benders, for the full height of the curb, cleated together. 1In lieu of
inside forns for curbs, a curb "nule" may be used for form ng and finishing
this surface, provided the results are approved.

PART 3 EXECUTI ON
3.1 SUBGRADE PREPARATI ON

The subgrade shall be constructed to the specified grade and cross section
prior to concrete placenent. Subgrade shall be placed and conpacted in
conformance with Section 02300 "Eart hwork".

3.1.1 Si dewal k Subgr ade

The subgrade shall be tested for grade and cross section with a tenplate
extending the full width of the sidewal k and supported between side formns.

3.1.2 Curb and Qutter Subgrade

The subgrade shall be tested for grade and cross section by neans of a
tenpl ate extending the full width of the curb and gutter. The subgrade
shall be of materials equal in bearing quality to the subgrade under the
adj acent pavemnent.

3.1.3 Mai nt enance of Subgrade

The subgrade shall be nmaintained in a snooth, conpacted condition in
conformity with the required section and established grade until the
concrete is placed. The subgrade shall be in a nobist condition when
concrete is placed. The subgrade shall be prepared and protected to
produce a subgrade free fromfrost when the concrete is deposited.

3.2 FORM SETTI NG

Forms shall be set to the indicated alignnent, grade and di mensions. Forns
shall be held rigidly in place by a mininumof 3 stakes per form placed at
intervals not to exceed 4 feet. Corners, deep sections, and radius bends
shal | have additional stakes and braces, as required. C anps, spreaders,
and braces shall be used where required to ensure rigidity in the forms.
Forms shall be rermoved without injuring the concrete. Bars or heavy tools
shal |l not be used against the concrete in renmoving the forms. Any concrete
found defective after formrenoval shall be pronmptly and satisfactorily
repaired. Forns shall be cleaned and coated with formoil each tine before
concrete is placed. Wod forns may, instead, be thoroughly wetted with

wat er before concrete is placed, except that wi th probable freezing
tenmperatures, oiling is mandatory.

3.2.1 Si dewal ks
Fornms for sidewal ks shall be set with the upper edge true to line and grade
with an allowable tolerance of 1/8 inch in any 10 foot |ong section.

After forms are set, grade and alignment shall be checked with a 10 foot
strai ghtedge. Fornms shall have a transverse slope as indicated with the
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| ow side adjacent to the roadway. Side forms shall not be renoved for 12
hours after finishing has been conpl et ed.

3.2.2 Curbs and Gutters

The forms of the front of the curb shall be renpbved not |ess than 2 hours
nor nmore than 6 hours after the concrete has been placed. Forns back of
curb shall remain in place until the face and top of the curb have been
finished, as specified for concrete finishing. Gutter forns shall not be
renoved while the concrete is sufficiently plastic to slunp in any
direction.

3.3 S| DEWALK CONCRETE PLACEMENT AND FI NI SHI NG
3.3.1 For ned Si dewal ks

Concrete shall be placed in the forns in one layer. \Wen consolidated and
fini shed, the sidewal ks shall be of the thickness indicated. After
concrete has been placed in the forns, a strike-off guided by side forns
shal |l be used to bring the surface to proper section to be conpacted. The
concrete shall be consolidated with an approved vibrator, and the surface
shall be finished to grade with a strike off.

3.3.2 Concrete Finishing

After straightedgi ng, when nost of the water sheen has di sappeared, and
just before the concrete hardens, the surface shall be finished with a wood
float or darby to a smooth and uniformy fine granular or sandy texture
free of waves, irregularities, or tool marks. A scored surface shall be
produced by brooming with a fiber-bristle brush in a direction transverse
to that of the traffic, followed by edging.

3.3.3 Edge and Joi nt Fi ni shing

Al'l slab edges, including those at formed joints, shall be finished with an
edger having a radius of 1/8 inch. Transverse joint shall be edged before
broom ng, and the brooming shall elimnate the flat surface left by the
surface face of the edger. Corners and edges which have crunmbl ed and areas
whi ch lack sufficient nmortar for proper finishing shall be cleaned and
filled solidly with a properly proportioned nortar nixture and then

fini shed.

3.3.4 Surface and Thickness Tol erances
Fi ni shed surfaces shall not vary nore than 5/16 inch fromthe testing edge
of a 10-foot straightedge. Permssible deficiency in section thickness
will be up to 1/4 inch.

3.4 CURB AND GUTTER CONCRETE PLACEMENT AND FI NI SH NG

3.4.1 Formed Curb and Gutter
Concrete shall be placed to the section required in a single lift.
Consol i dati on shall be achi eved by using approved nechani cal vibrators.
Curve shaped gutters shall be finished with a standard curb "nul e".

3.4.2 Curb and CGutter Finishing

Approved slipforned curb and gutter machines may be used in |lieu of hand
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pl acenent .
3.4.3 Concr et e Fini shing

Exposed surfaces shall be floated and finished with a smooth wood fl oat
until true to grade and section and uniformin texture. Floated surfaces
shall then be brushed with a fine-hair brush with |ongitudinal strokes.

The edges of the gutter and top of the curb shall be rounded wi th an edgi ng
tool to a radius of 1/2 inch. |Imrediately after renoving the front curb
form the face of the curb shall be rubbed with a wood or concrete rubbing
bl ock and water until blem shes, form marks, and tool marks have been
renmoved. The front curb surface, while still wet, shall be brushed in the
sanme manner as the gutter and curb top. The top surface of gutter and
entrance shall be finished to grade with a wood fl oat.

3.4.4 Joi nt Fi ni shing
Curb edges at forned joints shall be finished as indicated.
3.4.5 Surface and Thi ckness Tol erances

Fi ni shed surfaces shall not vary nore than 1/4 inch fromthe testing edge
of a 10-foot straightedge. Permssible deficiency in section thickness
will be up to 1/4 inch

3.5 SI DEWALK JO NTS

Si dewal k joints shall be constructed to divide the surface into rectangul ar
areas. Transverse contraction joints shall be spaced at a di stance equa
to the sidewalk width or 5 feet on centers, whichever is |ess, and shal
be conti nuous across the slab. Longitudinal contraction joints shall be
constructed along the centerline of all sidewalks 10 feet or nore in

wi dth. Transverse expansion joints shall be installed at sidewal k returns
and opposite expansion joints in adjoining curbs. Were the sidewalk is
not in contact with the curb, transverse expansion joints shall be
installed as indicated. Expansion joints shall be fornmed about structures
and features which project through or into the sidewal k pavenent, using
joint filler of the type, thickness, and width indicated.

3.5.1 Si dewal k Contraction Joints

The contraction joints shall be forned in the fresh concrete by cutting a
groove in the top portion of the slab to a depth of at |east one-fourth of
the sidewal k slab thickness, using a jointer to cut the groove, or by
sawi ng a groove in the hardened concrete with a power-driven saw, unless
ot herwi se approved. Sawed joints shall be constructed by sawi ng a groove
in the concrete with a 1/8 inch blade to the depth indicated. An anple
supply of saw bl ades shall be available on the job before concrete

pl acenent is started, and at | east one standby sawing unit in good working
order shall be available at the jobsite at all tines during the saw ng
operations.

3.5.2 Si dewal k Expansi on Joints

Expansion joints shall be formed with 3/8 inch joint filler strips. Joint
filler shall be placed with top edge 1/4 inch bel ow the surface and shal
be held in place with steel pins or other devices to prevent warping of the
filler during floating and finishing. |Inmrediately after finishing
operations are conpleted, joint edges shall be rounded with an edging too
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having a radius of 1/8 inch, and concrete over the joint filler shall be
renoved. At the end of the curing period, expansion joints shall be
cleaned and filled with joint sealant. The joint opening shall be

t horoughly cl eaned before the sealing material is placed. Sealing materi al
shall not be spilled on exposed surfaces of the concrete. Concrete at the
joint shall be surface dry and atnospheric and concrete tenperatures shal
be above 50 degrees F at the tine of application of joint sealing
material. Excess naterial on exposed surfaces of the concrete shall be
renoved i medi ately and concrete surfaces cl eaned.

3.5.3 Rei nforcenent Steel Pl acenent

Rei nf orcenment steel shall be accurately and securely fastened in place with
sui tabl e supports and ties before the concrete is placed.

3.6 CURB AND GQUTTER JO NTS

Curb and gutter joints shall be constructed at right angles to the Iine of
curb and gutter.

3.6.1 Contraction Joints

Contraction joints shall be constructed directly opposite contraction
joints in abutting portland cement concrete pavenents and spaced so that
nonol i t hic sections between curb returns will not be less than 5 feet nor
greater than 15 feet in length. Contraction joints shall be constructed
by means of 1/8 inch thick separators and of a section conformng to the
cross section of the curb and gutter. Separators shall be renpbved as soon
as practicable after concrete has set sufficiently to preserve the wi dth
and shape of the joint and prior to finishing.

3.6.2 Expansi on Joints

Expansion joints shall be formed by neans of preforned expansion joint
filler material cut and shaped to the cross section of curb and gutter
Expansi on joints shall be provided in curb and gutter directly opposite
expansion joints of abutting portland cenent concrete pavenent, and shal
be of the same type and thickness as joints in the pavenent. \Were curb
and gutter do not abut portland cement concrete pavenment, expansion joints
at least 3/8 inch in width shall be provided at intervals not exceeding 10
feet. Expansion joints shall be provided in nonreinforced concrete gutter
at locations indicated. Expansion joints shall be sealed inmediately
followi ng curing of the concrete or as soon thereafter as weat her
conditions permt. Expansion joints and the top 1 inch depth of curb and
gutter contraction-joints shall be sealed with joint sealant. The joint
openi ng shall be thoroughly cleaned before the sealing material is placed.
Sealing material shall not be spilled on exposed surfaces of the concrete.
Concrete at the joint shall be surface dry and atnospheric and concrete
tenperatures shall be above 50 degrees F at the tinme of application of
joint sealing material. Excess nmaterial on exposed surfaces of the
concrete shall be renpbved i medi ately and concrete surfaces cl eaned.

3.7 CURI NG AND PROTECTI ON
3.7. 1 CGeneral Requirenents
Concrete shall be protected agai nst | oss of moisture and rapid tenperature

changes for at least 7 days fromthe begi nning of the curing operation
Unhar dened concrete shall be protected fromrain and flowi ng water. All
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equi pment needed for adequate curing and protection of the concrete shal
be on hand and ready for use before actual concrete placenent begins.
Protection shall be provided as necessary to prevent cracking of the
paverent due to tenperature changes during the curing period.

3.7.1.1 vat Met hod

The entire exposed surface shall be covered with 2 or nore |ayers of
burlap. Mats shall overlap each other at least 6 inches.The nmat shall be
t horoughly wetted with water prior to placing on concrete surface and shal
be kept continuously in a saturated condition and in intinmate contact with
concrete for not |ess than 7 days.

3.7.1.2 | mper vi ous Sheeting Met hod

The entire exposed surface shall be wetted with a fine spray of water and
then covered with inpervious sheeting material. Sheets shall be laid
directly on the concrete surface with the light-colored side up and

over|l apped 12 inches when a continuous sheet is not used. The curing
medi um shal | not be less than 18-inches wider than the concrete surface to
be cured, and shall be securely wei ghted down by heavy wood pl anks, or a
bank of nmpist earth placed al ong edges and laps in the sheets. Sheets
shal | be satisfactorily repaired or replaced if torn or otherw se damaged
during curing. The curing nmediumshall renmamin on the concrete surface to
be cured for not |less than 7 days.

3.7.1.3 Menbr ane Curing Method

A uni form coating of white-pignmented nenbrane-curing conpound shall be
applied to the entire exposed surface of the concrete as soon after
finishing as the free water has di sappeared fromthe finished surface.
Formed surfaces shall be coated i mediately after the forns are renpoved and
in no case longer than 1 hour after the removal of forns. Concrete shal

not be allowed to dry before the application of the nenbrane. |If any
drying has occurred, the surface of the concrete shall be noistened with a
fine spray of water and the curing conpound applied as soon as the free

wat er di sappears. Curing conmpound shall be applied in two coats by

hand- operated pressure sprayers at a coverage of approximtely 200 square
feet per gallon for the total of both coats. The second coat shall be
applied in a direction approximtely at right angles to the direction of
application of the first coat. The conpound shall forma uniform
continuous, coherent filmthat will not check, crack, or peel and shall be
free from pinholes or other inperfections. |f pinholes, abrasion, or other
di scontinuities exist, an additional coat shall be applied to the affected
areas within 30 minutes. Concrete surfaces that are subjected to heavy
rainfall within 3 hours after the curing compound has been applied shall be
resprayed by the method and at the coverage specified above. Areas where
the curing compound i s danaged by subsequent construction operations within
the curing period shall be resprayed. Necessary precautions shall be taken
to insure that the concrete is properly cured at sawed joints, and that no
curing conpound enters the joints. The top of the joint opening and the
joint groove at exposed edges shall be tightly seal ed before the concrete
in the region of the joint is resprayed with curing conpound. The nethod
used for sealing the joint groove shall prevent |oss of moisture fromthe
joint during the entire specified curing period. Approved standby
facilities for curing concrete pavenent shall be provided at a | ocation
accessible to the jobsite for use in the event of mechanical failure of the
sprayi ng equi pnent or other conditions that m ght prevent correct
application of the menbrane-curing conpound at the proper time. Concrete
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surfaces to which nmenbrane-curing conpounds have been applied shall be
adequately protected during the entire curing period from pedestrian and
vehicul ar traffic, except as required for joint-sawi ng operations and
surface tests, and from any ot her possible damage to the continuity of the
menbr ane.

3.7.2 Backfilling

After curing, debris shall be renpbved and the area adjoining the concrete
shal | be backfilled, graded, and conpacted to conformto the surrounding
area in accordance with lines and grades i ndicated.

3.7.3 Prot ecti on

Conpl et ed concrete shall be protected from damage until accepted. The
Contractor shall repair damaged concrete and clean concrete discol ored
during construction. Concrete that is damaged shall be renmoved and
reconstructed for the entire I ength between regularly schedul ed joints.
Ref i ni shing the danaged portion will not be acceptable. Renpved danaged
portions shall be di sposed of as directed.

3.7. 4 Protective Coating

Protective coating of linseed oil nixture shall be applied to the
exposed-to-view concrete surface.

3.7.4.1 Application

Curing and backfilling operation shall be conpleted prior to applying two
coats of protective coating. Concrete shall be surface dry and cl ean

bef ore each application. Coverage shall be by spray application at not
nore than 50 square yards per gallon for first application and not nore
than 70 square yards per gallon for second application, except that the
nunber of applications and coverage for each application for comercially
prepared m xture shall be in accordance with the manufacturer's
instructions. Coated surfaces shall be protected from vehi cul ar and
pedestrian traffic until dry.

3.7.4.2 Precauti ons

Protective coating shall not be heated by direct application of flame or
el ectrical heaters and shall be protected from exposure to open flane,
sparks, and fire adjacent to open containers or applicators. Material
shall not be applied at anmbient or naterial tenperatures |ower than 50
degrees F.

3.8 FI ELD QUALI TY CONTROL

3.8.1 CGeneral Requirenents
The Contractor shall performthe inspection and tests described and neet
the specified requirements for inspection details and frequency of testing.

Based upon the results of these inspections and tests, the Contractor

shall take the action and submt reports as required bel ow, and any
additional tests to insure that the requirenents of these specifications
are met.

3.8.2 Concrete Testing
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3.8.2.1 Strength Testing

The Contractor shall provide nolded concrete specimens for strength tests.
Sanpl es of concrete placed each day shall be taken not |ess than once a day
nor |less than once for every 250 cubic yards of concrete. The sanples for
strength tests shall be taken in accordance with ASTM C 172. Cylinders for
acceptance shall be nolded in conformance with ASTM C 31/ C 31M by an
approved testing |aboratory. Each strength test result shall be the
average of 2 test cylinders fromthe same concrete sanple tested at 28
days, unless otherw se specified or approved. Concrete specified on the
basi s of conmpressive strength will be considered satisfactory if the
averages of all sets of three consecutive strength test results equal or
exceed t he specified strength, and no individual strength test result falls
bel ow the specified strength by nore than 500 psi.

3.8.2.2 Al r Content

Air content shall be determ ned in accordance with ASTM C 173 or ASTM C 231.
ASTM C 231 shall be used with concretes and nortars nmade with relatively
dense natural aggregates. Two tests for air content shall be nade on
random y sel ected batches of each class of concrete placed during each
shift. Additional tests shall be made when excessive variation in concrete
workability is reported by the placing foreman or the CGovernnent inspector
If results are out of tolerance, the placing foreman shall be notified and
he shall take appropriate action to have the air content corrected at the
plant. Additional tests for air content will be perfornmed on each
truckl oad of material until such tine as the air content is within the
t ol erance specified.

3.8.2.3 Sl unp Test

Two slunp tests shall be made on random y sel ected batches of each class of
concrete for every 250 cubic yards, or fraction thereof, of concrete

pl aced during each shift. Additional tests shall be perforned when
excessive variation in the workability of the concrete is noted or when
excessive crunbling or slunping is noted al ong the edges of slip-forned
concrete.

3.8.3 Thi ckness Eval uati on
The antici pated thickness of the concrete shall be determined prior to
pl acenent by passing a tenplate through the forned section or by neasuring
the depth of opening of the extrusion tenplate of the curb form ng nmachine.

If a slip formpaver is used for sidewal k pl acenent, the subgrade shall be

true to grade prior to concrete placenent and the thickness will be
det erm ned by neasuring each edge of the conpleted slab

3.8.4 Surface Eval uation

The finished surface of each category of the conpleted work shall be
uniformin color and free of blenishes and formor tool marks.

3.9 SURFACE DEFI Cl ENCI ES AND CORRECTI ONS
3.9.1 Thi ckness Defici ency
VWhen neasurenents indicate that the conpleted concrete section is deficient

in thickness by more than 1/4 inch the deficient section will be renpved,
bet ween regul arly schedul ed joints, and repl aced.
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3.

9.2 Hi gh Areas

In areas not neeting surface snmoothness and plan grade requirenments, high
areas shall be reduced either by rubbing the freshly finished concrete with
carborundum brick and water when the concrete is |ess than 36 hours old or
by grinding the hardened concrete with an approved surface grindi ng machi ne
after the concrete is 36 hours old or nore. The area corrected by grinding
the surface of the hardened concrete shall not exceed 5 percent of the area
of any integral slab, and the depth of grinding shall not exceed 1/4 inch
Paverment areas requiring grade or surface snmoothness corrections in

excess of the limts specified above shall be renpbved and repl aced.

.9.3 Appear ance

Exposed surfaces of the finished work will be inspected by the Government
and any deficiencies in appearance will be identified. Areas which exhibit
excessi ve cracking, discoloration, formmarks, or tool marks or which are
ot herwi se inconsistent with the overall appearances of the work shall be
renoved and repl aced.

-- End of Section --
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SECTI ON 02821

FENCI NG
04/ 99

PART 1 GENERAL

1.

1 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 gnati on only.

AVERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 121 (1999) Zinc-Coated (Gal vani zed) Stee
Barbed Wre

ASTM A 153/ A 153M (1998) Zinc-Coated (Hot Dip) on Iron and
St eel Har dwar e

ASTM A 392 (1996) Zinc-Coated Steel Chain-Link Fence
Fabri c

ASTM A 491 (1996) Al umi num Coated Steel Chain-Link
Fence Fabric

ASTM A 585 (1997) Al um num Coated Steel Barbed Wre

ASTM A 780 (1993a) Repair of Danaged and Uncoated
Areas of Hot-Di pped Gl vani zed Coati ngs

ASTM A 824 (1995) Metallic-Coated Steel Marcelled
Tension Wre for Use Wth Chain Link Fence

ASTM F 626 (1996a) Fence Fittings

ASTM F 900 (1994) Industrial and Comercial Sw ng
Gat es

ASTM F 1043 (1999) Strength and Protective Coatings on

Metal | ndustrial Chain-Li nk Fence Franework

ASTM F 1083 (1997) Specification for Pipe, Steel
Hot - Di pped Zi nc- Coated (Gal vani zed)
Wl ded, for Fence Structures

ASTM F 1184 (1994) Industrial and Conmercia
Hori zontal Slide Gates

.2 SUBM TTALS

CGovernment approval is required for subnmittals with a "G' designation
submittals not having a "G' designation are for infornmation only. The
followi ng shall be subnitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD- 13 Certificates
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Chai n Li nk Fence

Statement, signed by an official authorized to certify on behalf
of the manufacturer, attesting that the chain Iink fence and
conponent materials neet the specified requirenents.

SD-19 Qperation and Mintenance Manual s

El ectro- Mechani cal Locks ,

Gate Qperator;,

Si x copies of operating and nai ntenance instructions, a m ni mum of
2 weeks prior to field training. Operating instructions shal
outline the step-by-step procedures required for systemstartup
operation, and shutdown. The instructions shall include the

manuf acturer's name, nodel nunber, service manual, parts list, and
brief description of all equiprment and their basic operating

features. Maintenance instructions shall include routine
mai nt enance procedures, possible breakdowns and repairs, and
troubl eshooting guide. The instructions shall include the genera

gate | ayout, equiprment |ayout and sinplified wiring and contro
di agrams of the systemas installed.

PART 2 PRODUCTS
2.1 FENCE FABRI C

Fence fabric shall conformto the foll ow ng:
2.1.1 Chain Link Fence Fabric

ASTM A 392, O ass 2, zinc-coated steel wire with mni num coating wei ght of
2.0 ounces of zinc per square footof coated surface, or ASTM A 491, Type |
al um num coated steel wire. Fabric shall be fabricated of 9 gauge wire
woven in 2 inch nesh. Fabric height shall be 2.5 neters. Fabric shall be
twi sted and barbed on the top selvage and knuckl ed on the bottom sel vage.

2.2 GATES

ASTM F 900 and/or ASTM F 1184. Gate shall be the type and swi ng shown.
Gate frames shall conformto strength and coating requirements of ASTM F
1083 for Group IA steel pipe, with external coating Type A noninal pipe
size (NPS) 1-1/2. Gate franes shall conformto strength and coating

requi renents of ASTM F 1043, for Group IC, steel pipe with external coating
Type A or Type B, nominal pipe size (NPS) 1-1/2. Gate fabric shall be as
specified for chain link fabric. Gate |eaves nore than 8 feetw de shal
have either intermedi ate menbers and di agonal truss rods or shall have
tubul ar nmenbers as necessary to provide rigid construction, free fromsag
or twist. Gate |leaves less than 8 feetw de shall have truss rods or

i nternedi ate braces. |Internediate braces shall be provided on all gate
frames with an el ectro-mechanical |lock. Gate fabric shall be attached to
the gate frame by method standard with the manufacturer except that welding

will not be permitted. Latches, hinges, stops, keepers, rollers, and other
hardware itenms shall be furnished as required for the operation of the
gate. Latches shall be arranged for padl ocking so that the padlock will be

accessi ble fromboth sides of the gate. Stops shall be provided for

hol ding the gates in the open position. For high security applications,
each end nenber of gate franes shall be extended sufficiently above the top
menber to carry three strands of barbed wire in horizontal alignment with
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barbed wire strands on the fence.

.3 PCSTS

.3.1 Met al Posts for Chain Link Fence

ASTM F 1083, zinc-coated. Goup |IA wth external coating Type A stee
pipe. Goup IC steel pipe, zinc-coated with external coating Type A or
Type B and Goup Il , fornmed steel sections, shall neet the strength and
coating requirenents of ASTMF 1043. Goup Ill, ASTMF 1043 stee

H section may be used for line posts in lieu of line post shapes specified
for the other classes. Sizes shall be as shown on the drawi ngs. Line
posts and terninal (corner, gate, and pull) posts selected shall be of the
sanme designation throughout the fence. Gate post shall be for the gate
type specified subject to the Iimtation specified in ASTM F 900 and/ or
ASTM F 1184.

.4 BRACES AND RAI LS

ASTM F 1083, zinc-coated, Goup |IA steel pipe, size NPS 1-1/4. Goup IC
steel pipe, zinc-coated, shall nmeet the strength and coating requirenents
of ASTM F 1043. Goup I'l, formed steel sections, size 1-21/32 inch
conformng to ASTM F 1043, may be used as braces and rails if Goup Il line
posts are furnished.

.5 W RE

.5.1 Tension Wre

Tension wire shall be Type | or Type Il, Cass 2 coating, in accordance
with ASTM A 824.

.6 ACCESSORI ES

ASTM F 626. Ferrous accessories shall be zinc or alum num coated. Truss
rods shall be furnished for each term nal post. Truss rods shall be

provi ded with turnbuckles or other equival ent provisions for adjustnent.
Barbed wire shall be 2 strand, 12-1/2 gauge wire, zinc-coated, Class 3 in
accordance with ASTM A 121 or alum num coated Type | in accordance with
ASTM A 585. Tie wire for attaching fabric to rails, braces, and posts
shall be 9 gauge steel wire and match the coating of the fence fabric.

M scel | aneous hardware coatings shall conformto ASTM A 153/ A 153M unl ess
nodi fi ed.

PART 3 EXECUTI ON

3.

3.

1 | NSTALLATI ON

Fence shall be installed to the lines and grades indicated. The area on
either side of the fence line shall be cleared to the extent indicated.

Li ne posts shall be spaced equidistant at intervals not exceeding 10 feet.
Term nal (corner, gate, and pull) posts shall be set at abrupt changes in
vertical and horizontal alignnent. Fabric shall be continuous between
term nal posts; however, runs between termi nal posts shall not exceed 500
feet. Any damage to gal vani zed surfaces, including welding, shall be
repaired with paint containing zinc dust in accordance with ASTM A 780.

2 POST | NSTALLATI ON
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3.

2.1 Posts for Chain Link Fence

Posts shall be set plumb and in alignment. Except where solid rock is
encount ered, posts shall be driven/hamered to the depth indicated on the
drawi ngs. \Where solid rock is encountered with no overburden, posts shal
be set to a mnimum depth of 18 inchesin rock. Were solid rock is covered
with an overburden of soil or |oose rock, posts shall be set to the m ninmum
depth indicated on the drawi ng unless a penetration of 18 inchesin solid
rock is achi eved before reaching the indicated depth, in which case depth
of penetration shall terminate. All portions of posts set in rock shall be
grouted. Dianmeters of holes in solid rock shall be at |east 1 inchgreater
than the | argest cross section of the post. Concrete and grout shall be

t horoughly consol i dated around each post, shall be free of voids and
finished to forma donme. Concrete and grout shall be allowed to cure for
72 hours prior to attachment of any itemto the posts. Goup Il line posts
may be nechanically driven, for tenporary fence construction only, if rock
is not encountered. Driven posts shall be set to a mninmum depth of 3 feet
and shall be protected with drive caps when being set. For high security
fences, fence post rigidity shall be tested by applying a 50 poundforce on
the post, perpendicular to the fabric, at 5 feetabove ground; post novenent
nmeasured at the point where the force is applied shall be |Iess than or

equal to 3/4 inchfromthe rel axed position; every tenth post shall be
tested for rigidity; when a post fails this test, further tests on the next
four posts on either side of the failed post shall be nade; all failed
posts shall be renmoved, replaced, and retested at the Contractor's expense.

.3 BRACES AND TRUSS RODS

Braces and truss rods shall be installed as indicated and i n conformance
with the standard practice for the fence furnished. Horizonta
(conpression) braces and diagonal truss (tension) rods shall be installed
on fences over 6 feetin height. A center brace or 2 diagonal truss rods
shall be installed on 12 footfences. Braces and truss rods shall extend
fromtermnal posts to |line posts. Diagonal braces shall forman angle of
approximately 40 to 50 degrees with the horizontal. No bracing is required
on fences 6 feethigh or less if a top rail is installed.

.4  TENSI ON W RES

Tension wires shall be installed along the top and bottom of the fence line
and attached to the term nal posts of each stretch of the fence. Top
tension wires shall be installed within the top [1 foot] [4 inches]of the
installed fabric. Bottomtension wire shall be installed within the bottom
6 inches of the installed fabric. Tension wire shall be pulled taut and
shall be free of sag.

.5 CHAI'N LI NK FABRI C

Chain link fabric shall be installed on the side of the post indicated.
Fabric shall be attached to terninal posts with stretcher bars and tension
bands. Bands shall be spaced at approximately 15 inchintervals. The
fabric shall be installed and pulled taut to provide a snoboth and uniform
appearance free fromsag, w thout permanently distorting the fabric dianond
or reducing the fabric height. Fabric shall be fastened to |line posts at
approxi mately 15 inchintervals and fastened to all rails and tension wires
at approximately [24] [12] inchintervals. Fabric shall be cut by

untwi sting and renoving pickets. Splicing shall be acconplished by weavi ng
a single picket into the ends of the rolls to be joined. The bottom of the
installed fabric shall be [2] [1] plus or mnus 1/2 inchabove the ground.
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For high security fence, after the fabric installation is conplete, the
fabric shall be exercised by applying a 50 poundpush-pull force at the
center of the fabric between posts; the use of a 30 poundpull at the center
of the panel shall cause fabric deflection of not nmore than 2-1/2 inches
when pulling fabric fromthe post side of the fence; every second fence
panel shall nmeet this requirenment; all failed panels shall be resecured and
retested at the Contractor's expense.

3.6 GATE | NSTALLATI ON

Gates shall be installed at the locations shown. Hinged gates shall be
nounted to swing as indicated. Latches, stops, and keepers shall be
installed as required. Padlocks shall be attached to gates or gate posts
with chains. Hi nge pins, and hardware shall be wel ded or otherw se secured
to prevent renoval

3.7 GROUNDI NG

Fences shall be grounded on each side of all gates, at each corner, at the
cl osest approach to each building located within 50 feetof the fence, and
where the fence alignnent changes nore than 15 degrees. G ounding
| ocations shall not exceed 650 feet. Each gate panel shall be bonded with
a flexible bond strap to its gate post. Fences crossed by powerlines of
600 volts or nore shall be grounded at or near the point of crossing and at
di stances not exceeding 150 feet on each side of crossing. Gound
conductor shall consist of No. 8 AWG solid copper wire. G ounding
el ectrodes shall be 3/4 inchby 10 footl ong copper-clad steel rod.

El ectrodes shall be driven into the earth so that the top of the el ectrode
is at least 6 inchesbelow the grade. Where driving is inpracticable,

el ectrodes shall be buried a mninumof 12 inches deep and radially from
the fence. The top of the el ectrode shall be not less than 2 feetor nore
than 8 feetfromthe fence. G ound conductor shall be clanped to the fence
and el ectrodes with bronze grounding clanps to create electrical continuity
bet ween fence posts, fence fabric, and ground rods. After installation the
total resistance of fence to ground shall not be greater than 25 ohns.

-- End of Section --
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SEEDI NG
06/ 98

PART 1 GENERAL

1.

1 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 gnati on only.

AGRI CULTURAL MARKETI NG SERVI CE ( AMB)

ANMS- 01 (Aug 95) Federal Seed Act Regul ations Part
201

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM C 602 (1995a) Agricultural Limng Materials
ASTM D 977 (1991) Emul sified Asphalt
ASTM D 2028 (1976; R 1992) Cutback Asphalt

(Rapi d- Curing Type)

ASTM D 5268 (1992; R 1996) Topsoil Used for
Landscapi ng Pur poses

ASTM D 5883 (1996) Standard Guide for Use of Rotary
Kil n Produced Expanded Shale, Cay or
Slate (ESCS) as a M neral Amendnent in
Topsoi|l Used for Landscapi ng and Rel at ed
Pur poses

.2 SUBM TTALS

Covernment approval is required for submittals with a "G' designation;
submttals not having a "G' designation are for information only. Wen
used, a designation following the "G' designation identifies the office
that will review the submittal for the Governnent. The follow ng shall be
submitted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD-07 Certificates

Seed

Topsoi |

pH Adj ust er
Fertilizer
Organic Materi al
Soi | Conditi oner

Mul ch
Asphal t Adhesi ve
Pesti ci de

Prior to the delivery of materials, certificates of conpliance
attesting that materials neet the specified requirenents.
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Certified copies of the material certificates shall include the
fol | owi ng:

a. Seed. dassification, botanical name, combn nane,
percent pure live seed, mninum percent germnation and hard seed,
maxi mum percent weed seed content, and date tested.

b. Topsoil. Particle size, pH, organic matter content,
textural class, soluble salts, chem cal and mechani cal anal yses.

c. pH Adjuster. Calciumcarbonate equival ent and sieve
anal ysi s.

d. Fertilizer. Chenical analysis and conposition percent.
e. Organic Material: Conposition and source.
f. Soil Conditioner: Conposition and source.
g. Milch: Conposition and source.
h. Asphalt Adhesive: Conposition
i. Pesticide. EPA registration nunber and registered uses.
1.3  SOURCE | NSPECTI ON
The source of delivered topsoil shall be subject to inspection
1.4 DELI VERY, | NSPECTI ON, STORAGE, AND HANDLI NG
1.4.1 Del i very

A delivery schedul e shall be provided at |east 10 cal endar days prior to
the first day of delivery.

1.4.1.1 Del i vered Topsoi
Prior to the delivery of any topsoil, its availability shall be verified in
paragraph TOPSO L. A soil test shall be provided for topsoil delivered to
the site.

1.4.1.2 Soil Anendnents
Soi | amendnments shall be delivered to the site in the original, unopened
cont ai ners bearing the manufacturer's chenical analysis. |In lieu of
contai ners, soil amendnents may be furnished in bulk. A chenical analysis
shal | be provided for bulk deliveries.

1.4.1.3 Pesti ci des
Pesticide material shall be delivered to the site in the original, unopened
contai ners bearing legible |labels indicating the EPA regi stration number
and the manufacturer's registered uses.

1.4.2 I nspection
Seed shall be inspected upon arrival at the job site for conformty to

species and quality. Seed that is wet, noldy, or bears a test date five
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nonths or ol der, shall be rejected. Qher materials shall be inspected for
conpliance with specified requirenents. The follow ng shall be rejected:
open soil amendnent containers or wet soil amendnents; topsoil that
contains slag, cinders, stones, lunps of soil, sticks, roots, trash or
other material over a minimum 1-1/2 inch diameter; and topsoil that
contains viable plants and plant parts. Unacceptable naterials shall be
renoved fromthe job site

1.4.3 St or age
Materials shall be stored in designated areas. Seed, lime, and fertilizer
shall be stored in cool, dry locations away from contam nants. Chenica
treatment material shall be stored according to nanufacturer's instructions
and not with seeding operation nmaterials.

1.4.4 Handl i ng

Except for bulk deliveries, materials shall not be dropped or dunped from
vehi cl es.

1.4.5 Time Limtation

Hydroseeding tine [imtation for holding seed in the slurry shall be a
maxi mum 24 hours.

PART 2 PRODUCTS

2.1 SEED

2.1.1 Seed Cl assification
St at e- approved seed of the | atest season's crop shall be provided in
original seal ed packages bearing the producer's guaranteed analysis for
percentages of mxture, purity, germnation, hard seed, weed seed content,
and inert material. Labels shall be in conformance with AMS-01 and
applicabl e state seed | aws.

2.1.2 Per manent Seed Species and M xtures
Per manent seed species and mixtures shall be proportioned by wei ght as

fol |l ows:
Application Rate Percent Pure

Conmon Nane by Wei ght Li ve Seed
(LB/ Acre)
FlI ELD SEED
German M1 et 10 99.5
Conmon Beruda (Hulled) 25 99.5
Conmmon Ber nmuda (Unhul | ed) 30 99.5
Annual Rye (Grain) 40 99.5

2.1.3 Tenporary Seed Speci es

Temporary seed species for surface erosion control or overseedi ng shall be
as follows:
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Percent Pure

Commpn Nane Li ve Seed
Cerman M| et 99.5
Annual Rye (Grain) 99.5

2.1. 4 Quality
Weed seed shall be a nmaxi mum 1 percent by weight of the total m xture.
2.1.5 Seed M Xxi ng

The m xi ng of seed nmay be done by the seed supplier prior to delivery, or
on site as directed.

2.1.6 Substitutions

Substitutions will not be allowed w thout witten request and approval from
the Contracting O ficer.

2.2 TOPSO L

Topsoi|l shall be as defined in ASTM D 5268. When avail abl e, the topsoi
shall be the existing surface soil stripped and stockpiled onsite. Topsoi
shall be free fromslag, cinders, stones, |lunps of soil, sticks, roots,
trash or other material over a mininmum 1-1/2 inch diameter. Topsoil shal
be free fromviable plants and plant parts.

2.3 SO L AMVENDMENTS

Soi |l amendments shall consist of pH adjuster, fertilizer, organic material
and soil conditioners neeting the follow ng requirenents. Vernmiculite
shal | not be used.

2.3.1 pH Adj ust er

The pH adjuster shall be an agricultural limng material in accordance with
ASTM C 602. These materials may be burnt |ine, hydrated |lime, ground

i mestone, sulfur, or shells. The pH adjuster shall be used to create a
favorabl e soil pH for the plant nmaterial specified.

2.3.1.1 Li nest one

Li mestone material shall contain a mninum cal ci um carbonat e equi val ent of
80 percent. Gradation: A mninmm95 percent shall pass through a No. 8
sieve and a mnimum 55 percent shall pass through a No. 60 sieve. To

rai se soil pH, ground linestone shall be used

2.3.1.2 Hydr at ed Lime
Hydrated linme shall contain a mninumcal ci um carbonate equival ent of 110
percent. Gradation: A mininum 100 percent shall pass through a No. 8
sieve and a mnimum 97 percent shall pass through a No. 60 sieve.

2.3.1.3 Bur nt Line
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Burnt |lime shall contain a mninumcal cium carbonate equival ent of 140
percent. Gradation: A mininum95 percent shall pass through a No. 8
sieve and a mnimum 35 percent shall pass through a No. 60 sieve.

2.3.2 Fertilizer

The nutrients ratio shall be 10 percent nitrogen, 10 percent phosphorus,
and 10 percent potassium Fertilizer shall be controlled rel ease
commercial grade, free flowing, uniformin conposition, and consist of a

ni t r ogen- phosphorus-potassiumratio. The fertilizer shall be derived from
sul phur coated urea, urea formal dehyde, plastic or polymer coated pills, or
i sobutyl enediurea (I1BDU). Fertilizer shall be balanced with the inclusion
of trace minerals and mcro-nutrients.

2.3.3 Nitrogen Carrier Fertilizer

The nutrients ratio shall be 10 percent nitrogen, 10 percent phosphorus,
and 10 percent potassium Nitrogen carrier fertilizer shall be comercia
grade, free flowing, and uniformin conposition. The fertilizer may be a
liquid nitrogen solution

2.3. 4 Organic Materi al

Organic material shall consist of either boneneal, rotted manure,
deconposed wood derivatives, recycled conpost, or worm castings.

2.3.4.1 Boneneal

Bonereal shall be finely ground, steamed bone product containing from2 to
4 percent nitrogen and 16 to 40 percent phosphoric acid.

2.3.4.2 Rotted Manure

Rotted manure shall be unl eached horse, chicken or cattle manure containi ng
a maxi mum 25 percent by volunme of straw, sawdust, or other beddi ng
materials. It shall contain no chemicals or ingredients harnful to plants.
The manure shall be heat treated to kill weed seeds and be free of stones,
sticks, and soil

2.3.4.3 Deconmposed Wod Derivatives

Deconmposed wood derivatives shall be ground bark, sawdust, yard trinmm ngs,
or other wood waste material that is free of stones, sticks, soil, and
toxi ¢ substances harnful to plants, and is fully conposted or stabilized
wi th nitrogen.

2.3.4.4 Recycl ed Conpost

Conpost shall be a well deconposed, stable, weed free organic matter
source. Conpost shall be derived fromfood; agricultural or industria
residual s; biosolids (treated sewage sludge); yard trimrngs; or
source-separated or mxed solid waste. The conpost shall possess no

obj ectionabl e odors and shall not resenble the raw material fromwhich it
was derived. The material shall not contain substances toxic to plants.
Gradation: The conpost material shall pass through a 3/8 inch screen
possess a pH of 5.5 to 8.0, and have a noisture content between 35-55
percent by weight. The material shall not contain nore than 1 percent by
wei ght of man-made foreign matter. Conpost shall be cleaned of plastic
materials larger than 2 inches in |ength.
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2.3.4.5 Wor m Cast i ngs

Worm casti ngs shall be screened fromwornms and food source, and shall be
conmer ci al | y packaged.

2.3.5 Soi | Conditioner

Soil conditioner shall be sand, super absorbent polymers, calcined clay, or
gypsum for use singly or in conbination to neet the requirenents of the
soil test.

2.3.5.1 Sand

Sand shall be clean and free of toxic materials. Gadation: A mninmm 95
percent by weight shall pass a No. 10 sieve and a mninum 10 percent by
wei ght shall pass a No. 16 sieve. Geensand shall be balanced with the

i nclusion of trace mnerals and nutrients.

2.3.5.2 Super Absorbent Pol yners

To inprove water retention in soils, super absorbent polynmers shall be
sized and applied according to the nmanufacturer's recomrendati ons.

Pol ymers shall be added as a soil anendnent and be cross-|inked

pol yacryl ami de, with an absorption capacity of 250-400 tines its weight.
Pol ymers shall al so be added to the seed and be a starch grafted

pol yacrylonitrite, with graphite added as a tacky sticker. It shall have
an absorption capacity of 100 plus tinmes its weight.

2.3.5.3 Cal ci ned d ay

Cal cined clay shall be granular particles produced fromnontnorillonite
clay calcined to a mnimumtenperature of 1200 degrees F. Gadation: A
m ni mum 90 percent shall pass a No. 8 sieve; a mninum99 percent shall be
retained on a No. 60 sieve; and a maxi num 2 percent shall pass a No. 100
sieve. Bulk density: A maxi mum 40 pounds per cubic foot.

2.3.5.4 Gypsum

Gypsum shall be comrercial ly packaged, free flow ng, and a mi ni mum 95
percent cal cium sulfate by vol une.

2.3.5.5 Expanded Shale, Cay, or Slate (ESCS)
Rotary kiln produced ESCS material shall be in conformance with ASTM D 5883.
2.4 MJILCH

Mul ch shall be free fromweeds, nmold, and ot her del eterious nmaterials.
Mul ch nmaterials shall be native to the region

2.4.1 Straw
Straw shall be stal ks fromoats, wheat, rye, barley, or rice, furnished in
air-dry condition and with a consistency for placing with conmerci a
nmul ch- bl owi ng equi pnent .

2.4.2  Hay
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Hay shall be native hay, sudan-grass hay, broonmsedge hay, or other
her baceous nmowi ngs, furnished in an air-dry condition suitable for placing
wi th commercial nul ch-bl owi ng equi prent.

2.4.3 Wood Cel | ul ose Fi ber

Wbod cel lul ose fiber shall not contain any growh or germ nation-inhibiting
factors and shall be dyed an appropriate color to facilitate placenent
during application. Conposition on air-dry weight basis: 9 to 15 percent
noi sture, pHrange from4.5 to 6.0.

2.4. 4 Paper Fi ber

Paper fiber mulch shall be recycled news print that is shredded for the
pur pose of mul chi ng seed.

2.5 ASPHALT ADHESI VE

Asphalt adhesive shall conformto the following: Enulsified asphalt,
conformng to ASTM D 977, Grade SS-1; and cutback asphalt, conformng to
ASTM D 2028, Designation RC-70.

2.6 WATER

Water shall be the responsibility of the Contractor, unless otherw se
noted. Water shall not contain elenments toxic to plant life.

2.7 PESTI Cl DE

Pesticide shall be insecticide, herbicide, fungicide, nenatocide,
rodenticide or mticide. For the purpose of this specification, a soi
fum gant shall have the same requirenents as a pesticide. The pesticide
material shall be EPA regi stered and approved.

2.8 SURFACE EROSI ON CONTROL MATERI AL
Surface erosion control material shall conformto the foll ow ng:

2.8.1 Surface Erosion Control Bl anket
Bl anket shall be machi ne produced mat of wood excel sior forned froma web
of interlocking wood fibers; covered on one side with either knitted straw
bl anket-1i ke nmat construction; covered w th bi odegradabl e plastic nesh; or
i nterwoven bi odegradabl e thread, plastic netting, or twi sted kraft paper
cord netting.

2.8.2 Surface Erosion Control Fabric
Fabric shall be knitted construction of polypropylene yarn with uniform
nmesh openings 3/4 to 1 inch square with strips of biodegradabl e paper
Filler paper strips shall have a mnimumlife of 6 nonths.

2.8.3 Surface Erosion Control Net
Net shall be heavy, twisted jute nmesh, wei ghing approximately 1.22 pounds
per linear yard and 4 feet wide with nmesh openings of approximately 1 inch

squar e.

2.8.4 Surface Erosion Control Chem cal s
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Chemical s shall be high-polynmer synthetic resin or col d-water emulsion of
sel ected petrol eumresins.

2.8.5 Hydr ophilic Coll oi ds
Hydrophilic colloids shall be physiologically harm ess to plant and ani nmal
life without phytotoxic agents. Colloids shall be naturally occurring,

silicate powder based, and shall forma water insoluble nmenbrane after
curing. Colloids shall resist nmold grow h.

2.8.6 Er osi on Control Material Anchors
Erosi on control anchors shall be as recommended by the manufacturer.

PART 3 EXECUTI ON

3.1 | NSTALLI NG SEED TI ME AND CONDI Tl ONS

3.1.1 Seedi ng Ti ne
Seed shall be installed fromMarch to July for spring establishment; from
March to Septenber for sumer establishnent; and from Septenber to Novemnber
for fall establishnent.

3.1.2 Seedi ng Condi tions
Seedi ng operations shall be performed only during periods when beneficia
results can be obtained. Wen drought, excessive npisture, or other
unsatisfactory conditions prevail, the work shall be stopped when directed.
When special conditions warrant a variance to the seedi ng operations,
proposed alternate tines shall be submtted for approval.

3.1.3 Equi prent Cal i bration
| mredi ately prior to the comrencenent of seeding operations, calibration
tests shall be conducted on the equi pnent to be used. These tests shal
confirmthat the equipnent is operating within the nanufacturer's
specifications and will neet the specified criteria. The equipnment shal
be calibrated a m ninum of once every day during the operation. The
calibration test results shall be provided within 1 week of testing.

3.2 S| TE PREPARATI ON

3.2.1 Fi ni shed Grade and Topsoi
The Contractor shall verify that finished grades are as indicated on
drawi ngs, and the placing of topsoil, snmooth gradi ng, and conpaction
requi renents have been conpleted in accordance with Section 02300
EARTHWORK, prior to the conmencenent of the seeding operation

3.2.2 Application of Soil Anendnents

3.2.2.1 Appl yi ng pH Adj uster
The application rate shall be 100 pounds per 1000 square yards. The pH

adjuster shall be incorporated into the soil to a maximum 4 inch depth or
may be incorporated as part of the tillage operation
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3.2.2.2 Applying Fertilizer

The application rate shall be 100 pounds per 1000 square yards. Fertilizer
shal |l be incorporated into the soil to a maximum 4 inch depth or nmay be
i ncorporated as part of the tillage or hydroseedi ng operation

3.2.2.3 Applying Soil Conditioner

The application rate shall be 100 pounds per 1000 square yards. The soi
conditioner shall be spread uniformy over the soil a minimum 1 inch depth
and thoroughly incorporated by tillage into the soil to a maxi num 4 inch
dept h.

3.2.3 Till age

Soil on slopes up to a maxi mum 3-hori zontal -to-1-vertical shall be tilled
to a mninmnum 4 inch depth. On slopes between 3-horizontal-to-1-vertica
and 1-horizontal-to-1 vertical, the soil shall be tilled to a m ninum 2

i nch depth by scarifying with heavy rakes, or other nethod. Rototillers
shal | be used where soil conditions and | ength of slope permt. On slopes
1-horizontal -to-1 vertical and steeper, no tillage is required. Drainage
patterns shall be nmaintained as indicated on draw ngs. Areas conpacted by
construction operations shall be conpletely pulverized by tillage. Soi
used for repair of surface erosion or grade deficiencies shall conformto
topsoil requirenents. The pH adjuster, fertilizer, and soil conditioner
may be applied during this procedure.

3.2. 4 Prepared Surface

3.2.4.1 Preparation
The prepared surface shall be a maximum 1 inch bel ow the adjoi ning grade
of any surfaced area. New surfaces shall be blended to existing areas.
The prepared surface shall be conpleted with a light raking to renove
debris.

3.2.4.2 Lawn Area Debris

Debris and stones over a minimum 5/8 inch in any di nension shall be
renoved fromthe surface.

3.2.4.3 Field Area Debris

Debris and stones over a minimum 3 inch in any dinension shall be renoved
fromthe surface

3.2.4.4 Pr ot ecti on

Areas with the prepared surface shall be protected from conpaction or
damage by vehi cul ar or pedestrian traffic and surface erosion

3.3 | NSTALLATI ON
Prior to installing seed, any previously prepared surface conpacted or
danmaged shall be reworked to neet the requirenents of paragraph SITE
PREPARATI ON.  Seedi ng operations shall not take place when the w nd
velocity will prevent uniformseed distribution

3.3.1 Installing Seed
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Seedi ng nethod shall be Broadcast Seeding. Seeding procedure shall ensure
even coverage. Gavity feed applicators, which drop seed directly froma
hopper onto the prepared soil, shall not be used because of the difficulty
i n achi eving even coverage, unless otherw se approved. Absorbent polyner
powder shall be mxed with the dry seed at the rate recommended by the
manuf act urer.

3.3.1.1 Br oadcast Seedi ng

Seed shall be unifornmly broadcast at the rate of 25 pounds per acre using
broadcast seeders. Half the total rate of seed application shall be
broadcast in 1 direction, with the remainder of the seed rate broadcast at
90 degrees fromthe first direction. Seed shall be covered a naxi mum 1/4
i nch depth by disk harrow, steel mat drag, cultipacker, or other approved
devi ce.

3.3.1.2 Rol I'i ng

The entire area shall be firmed with a roller not exceeding 90 pounds per
foot roller width. Slopes over a maxi num 3-horizontal-to-1 vertical shal
not be rolled. Areas seeded with seed drills equipped with rollers shal
not be roll ed.

3.3.2 Mul chi ng
3.3.2.1 Hay or Straw Ml ch

Hay or straw nulch shall be spread uniformy at the rate of 2 tons per acre.
Mul ch shall be spread by hand, bl ower-type mulch spreader, or other

approved nethod. Muilching shall be started on the w ndward side of
relatively flat areas or on the upper part of steep slopes, and continued
uniformy until the area is covered. The mulch shall not be bunched or

clunmped. Sunlight shall not be conpletely excluded frompenetrating to the

ground surface. Al areas installed with seed shall be nulched on the sane

day as the seeding. Milch shall be anchored i nmedi ately foll ow ng

spr eadi ng.

3.3.2.2 Asphal t Adhesi ve Tackifier

Asphalt adhesive tackifier shall be sprayed at a rate between 10 to 13
gal l ons per 1000 square feet. Sunlight shall not be conpletely excluded
frompenetrating to the ground surface.

3.3.2.3 Asphalt Adhesi ve Coated Ml ch

Hay or straw nmulch may be spread simultaneously with asphalt adhesive
applied at a rate between 10 to 13 gall ons per 1000 square feet, using
power mul ch equi prrent whi ch shall be equi pped with suitable asphalt punp
and nozzle. The adhesive-coated nulch shall be applied evenly over the
surface. Sunlight shall not be conpletely excluded frompenetrating to the
ground surface.

3.3.3 Wat eri ng Seed
Watering shall be started imrediately after conpleting the seeding of an
area. Water shall be applied to supplement rainfall at a rate sufficient

to ensure noist soil conditions to a mnimum 1 inch depth. Run-off and
puddl i ng shall be prevented. Watering trucks shall not be driven over turf

SECTI ON 02921 Page 13



SITE WORK AND STORAGE BUI LDI NG RANGE 19B, SOTF DACA21- 03- R- 0046
FORT BRAGG NC (SF 00006-0)

areas, unless otherwise directed. Wtering of other adjacent areas or
plant material shall be prevented.

3.4 SURFACE EROSI ON CONTROL
3.4.1 Surface Erosion Control Material

Where indicated or as directed, surface erosion control material shall be
installed in accordance with manufacturer's instructions. Placenent of the
materi al shall be acconplished w thout damage to installed material or

wi t hout deviation to finished grade.

3.4.2 Tenporary Seedi ng

VWhen directed during contract delays affecting the seeding operation or
when a quick cover is required to prevent surface erosion, the areas
designated shall be seeded in accordance with tenporary seed species listed
under Paragraph SEED

3.4.2.1 Soi | Amendnent s

VWhen soil anendments have not been applied to the area, the quantity of 1/2
of the required soil anendments shall be applied and the area tilled in
accordance with paragraph SI TE PREPARATI ON. The area shall be watered in
accordance with paragraph Watering Seed.

3.4.2.2 Remai ni ng Soi | Amendnent s

The remai ning soil amendnents shall be applied in accordance with the
paragraph Tillage when the surface is prepared for installing seed.

3.5 QUANTI TY CHECK

For materials provided in bags, the enpty bags shall be retained for
recordi ng the anbunt used. For materials provided in bulk, the weight
certificates shall be retained as a record of the anmpunt used. The anount
of material used shall be conpared with the total area covered to determ ne
the rate of application used. Differences between the quantity applied and
the quantity specified shall be adjusted as directed.

3.6 RESTORATI ON AND CLEAN UP

3.6.1 Rest oration
Exi sting turf areas, pavenents, and facilities that have been damaged from
t he seedi ng operation shall be restored to original condition at
Contractor's expense.

3.6.2 Cean Up

Excess and waste material shall be renpbved fromthe seeded areas and shal
be di sposed offsite. Adjacent paved areas shall be cl eaned.

3.7 PROTECTI ON OF | NSTALLED AREAS
| mredi ately upon conpl etion of the seeding operation in an area, the area

shal |l be protected against traffic or other use by erecting barricades and
provi di ng signage as required, or as directed.
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3.

3.

8 SEED ESTABLI SHVENT PERI OD
8.1 Commencement

The seed establishnment period to obtain a healthy stand of grass plants
shal |l begin on the first day of work under this contract and shall end 3
nonths after the last day of the seeding operation. Witten calendar tine
peri od shall be furnished for the seed establishnent period. Wen there is
nore than 1 seed establishnent period, the boundaries of the seeded area
covered for each period shall be described. The seed establishment period
shall be nodified for inclenent weather, shut down periods, or for separate
conpl etion dates of areas.

.8.2 Satisfactory Stand of Grass Plants

Grass plants shall be evaluated for species and health when the grass
plants are a minimum 1 inch high

.8.2.1 Field Area

A satisfactory stand of grass plants fromthe seeding operation for a field
area shall be a mininum 10 grass plants per square foot. The total bare
spots shall not exceed 2 percent of the total seeded area.

.8.3 Mai nt enance During Establishnent Period

Mai nt enance of the seeded areas shall include eradicating weeds, insects
and di seases; protecting enmbankments and ditches from surface erosion

mai nt ai ni ng erosion control materials and nulch; protecting installed areas
fromtraffic; nowing;, watering; and post-fertilization

.8.3.1 Mowi ng

a. Field Areas: Field areas shall be nmowed once during the season to
a mnimm 3 inch height. dippings shall be renpoved when the
amount cut prevents sunlight fromreaching the ground surface

.8.3.2 Repair or Reinstal

Unsatisfactory stand of grass plants and nul ch shall be repaired or
reinstall ed, and eroded areas shall be repaired in accordance wth
par agr aph SI TE PREPARATI ON

-- End of Section --
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EXPANS| ON, CONTRACTI ON AND CONSTRUCTI ON JO NTS | N CONCRETE FOR CI VI L WORKS
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PART 1 GENERAL
1.1 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 gnati on only.

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM
ASTM C 920 (1995) El astoneric Joint Seal ants

ASTM D 1751 (1983; R 1991) Prefornmed Expansi on Joi nt
Filler for Concrete Paving and Structura
Construction (Nonextrudi ng and Resilient
Bi t um nous Types)

ASTM D 1752 (1984; R 1996) Preforned Sponge Rubber and
Cork Expansion Joint Fillers for Concrete
Pavi ng and Structural Construction

ASTM D 2628 (1991) Prefornmed Pol ychl oroprene
El astoneric Joint Seals for Concrete
Pavenent s

CORPS OF ENG NEERS ( COE)

CCE CRD-C 513 (1974) Corps of Engi neers Specifications
for Rubber Waterstops

CCE CRD-C 572 (1974) Corps of Engi neers Specifications
for Pol yvinyl chl oride Waterstop

1.2 SUBM TTALS
CGovernment approval is required for subnmittals with a "G' designation
submttals not having a "G' designation are for information only. Wen
used, a designation following the "G' designation identifies the office
that will review the submttal for the Governnent. The follow ng shall be
submtted in accordance with Section 01330 SUBM TTAL PROCEDURES:
SD- 03 Product Data
Splicing Wat er st ops;
Procedures for splicing waterstops shall be submtted.
SD- 04 Sanpl es
Fi el d Mol ded Seal ants and Pri mer;
One gallon of field-nolded seal ant and one quart of primer (when

primer is recommended by the seal ant manufacturer) shall be
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provi ded for testing.
Wt er st ops;

Waterstop materials and splice sanples shall be submtted for
i nspection and testing and shall be identified to indicate
manuf acturer, type of material, size and quantity of material and
shi pment represented. Each materials sanple shall be a piece not
| ess thanl2 inches long cut fromeach 200 feet of finished
wat er st op furni shed, but not less than a total of 4 linear feet of
each type and size furnished. For spliced segnents of waterstops
to be installed in the work, one spliced sanple of each size and
type for every 50 splices made in the factory and every 10 splices
nmade at the job site shall be furnished for inspection and
testing. The spliced sanples shall be made using straight run
pieces with the splice located at the md-l1ength of the sanple and
finished as required for the installed waterstop. The total
| ength of each spliced sanmple shall be not |less than 12 inches
| ong.

SD-06 Test Reports

Premol ded Expansion Joint Filler Strips;
Conpressi on Seals and Lubricant;

Certified manufacturer's test reports shall be provided for
prenmol ded expansion joint filler strips, conpression seals and
[ ubricant, and netallic waterstops to verify conpliance with
appl i cabl e specification.

PART 2 PRODUCTS

2.

2.

2.

1 MATERI ALS
1.1 Premol ded Expansion Joint Filler Strips
Prenol ded expansion joint filler strips shall conformto ASTM D 1751 or

ASTM D 1752, Type |, or resin inpregnated fiberboard confornmng to the
physi cal requirenments of ASTM D 1752.

1.2 Joint Seals and Seal ants

.1.2.1 Fi el d Mol ded Seal ants and Pri mer

Fiel d nol ded seal ants and prinmer shall conformto ASTM C 920, Type M G ade
NS, C ass 25, use NT for vertical joints and Type M Gade P, Cass 25, use
T for horizontal joints. Bond breaker material shall be polyethyl ene tape,
coated paper, netal foil or simlar type materials. The back-up nmateri al
shal | be conpressible, nonshrink, nonreactive with seal ant, and
nonabsorptive material type such as extruded butyl or polychl oroprene foam
r ubber.

.1.2.2 Conpressi on Seal s and Lubri cant

Conpression seals shall conformto ASTM D 2628; |ubricant for installation
shall conformto ASTM D 2835.

1.3 WAt er st ops
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2.1.3.1 Non- Metal | i ¢ Wat er st ops

Rubber wat erstops shall conformto COE CRD-C 513. Pol yvinyl chl oride
wat er st ops shall conformto COE CRD- C 572.

2.2 TESTS, | NSPECTI ONS, AND VERI FI CATI ONS
2.2.1 Materials Tests
2.2.1.1 Fi el d- Mol ded Seal ant s

Sanpl es of seal ant and priner, when use of priner is reconmended by the
manuf acturer, as required in paragraph Fl ELD MOLDED SEALANTS AND PRI MER
shall be tested by and at the expense of the Governnent for conpliance with
par agraph FlI ELD MOLDED SEALANTS AND PRIMER. If the sanple fails to neet
speci fication requirements, new sanples shall be provided and the cost of
retesting will be deducted from payments due the Contractor at a rate of
$50. 00 per sanpl e.

2.2.1.2 Non- Metal | i ¢ Wat er st ops

Sanpl es of materials and splices as required in paragraph WATERSTOPS shal
be visually inspected and tested by and at the expense of the Government

for conpliance with COE CRD-C 513 or COE CRD-C 572 as applicable. If a
sanple fails to neet the specification requirenments, new sanples shall be
provi ded and the cost of retesting will be deducted from paynments due the

Contractor at the rate of $50.00 per nmterial sanple retested and $50.00
per spliced sanple retested.

2.2.2 Splicing Waterstops
2.2.2.1 Procedure and Performance Qualifications

Procedure and performance qualifications for splicing waterstops shall be
denonstrated in the presence of the Contracting Oficer.

2.2.2.2 Non- Metal | i ¢ Wat er st ops

Procedure and performance qualifications for splicing non-netallic
wat er st ops shall be denmponstrated by the manufacturer at the factory and the
Contractor at the job site by each making three spliced sanples of each
size and type of finished waterstop

PART 3 EXECUTI ON
3.1 | NSTALLATI ON

Joint locations and details, including materials and nethods of
installation of joint fillers and waterstops, shall be as specified, as
shown, and as directed. 1In no case shall any fixed netal be continuous
t hrough an expansi on or contraction joint.

3.1.1 Expansi on Joints

Prenol ded filler strips shall have oiled wood strips secured to the top

t hereof and shall be accurately positioned and secured agai nst displ acenent
to clean, snooth concrete surfaces. The wood strips shall be slightly
tapered, dressed and of the size required to install filler strips at the
desired | evel below the finished concrete surface and to formthe groove
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for the joint sealant or seals to the size shown. Material used to secure
prenol ded fillers and wood strips to concrete shall not harmthe concrete
and shall be conpatible with the joint sealant or seals. The wood strips
shall not be removed until after the concrete curing period. The groove
shal | be thoroughly cleaned of all laitance, curing conmpound, foreign
materials, protrusions of hardened concrete and any dust which shall be

bl own out of the groove with oil-free conpressed air

3.1.1.1 Joints Wth Fi el d- Mol ded Seal ant

Joints shall not be sealed when the sealant, air or concrete tenperature is
| ess than 40 degrees F. Inmediately prior to installation of field nolded
seal ants, the joint shall be cleaned of all debris and further cleaned
using water, chemcal solvents or other neans as recommended by the seal ant
manuf acturer. The joints shall be dry prior to filling with sealant. Bond
breaker and back-up material shall be installed where required. Joints
shall be primed and filled flush with joint sealant in accordance with the
manuf acturer's recomendati ons.

3.1.1.2 Joints Wth Preformed Conpression Seal s

The joint seals shall be installed w th equi pnent which shall be capable of
installing joint seals to the prescribed depth w thout cutting, nicking,
twi sting, or otherw se distorting or damagi ng the seal and with no nore
than five percent stretching of the seal. The sides of the joint and, if
necessary, the sides of the conpression seal shall be covered with a
coating of lubricant, and the seal shall be installed to the depth
indicated with joint installation equi pnent. Butt joints shall be coated
with liberal applications of lubricant.

3.1.2 Contraction Joints

Joints requiring a bond breaker shall be coated with curing conmpound or
wi th bitum nous paint. Waterstops shall be protected during application of
bond breaking material to prevent them from bei ng coat ed.

3.1.3 Wat er st ops

WAt er st ops shall be carefully and correctly positioned during installation
to elimnate faulty installation that may result in joint | eakage. The
bott om of each waterstop shall be enmbedded a mininumof 6 inches in firm
rock or sealed to other cut-off systenms. Al waterstops shall be installed
so as to forma continuous watertight diaphragmin each joint. Adequate
provi sion shall be nade to support and protect the waterstops during the
progress of work. Any waterstop punctured or damaged shall be replaced or
repaired at the Contractor's expense. The concrete shall be thoroughly
consolidated in the vicinity of the waterstop. Sui t abl e guards shal |l be
provided to protect exposed projecting edges and ends of partially enbedded
wat er st ops from damage when concrete placenent has been di scontinued

3.1.3.1 Splices
Joints in waterstops shall be spliced together by qualified splicers using
t he approved splicing procedures to forma continuous watertight diaphragm
Splices shall be as foll owed:
a. Non-Metallic Waterstops - All splices shall be nade on a bench in a

tenmporary shop provided at the site of the installation or at the
manuf acturer's plant. A miter guide and portable power saw shall be
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used to cut the ends to be joined to insure good alignnent and contact
bet ween joined surfaces. Continuity of the characteristic features of
the cross section of the waterstop (ribs, tabular center axis,
protrusions and the |like) shall be maintained across the splice.

b. Rubber Waterstops - Splices shall be vul canized in accordance wth
t he approved procedure.

c. Polyvinylchloride Waterstops - Splices shall be nmade by heat
seal i ng the adjacent surfaces in accordance with the approved
procedure. A thernostatically controlled electrical heat source shal
be used to nake all splices. The correct tenperature at which splices
shoul d be made will differ with the material concerned but the applied
heat should be sufficient to nmelt but not char the plastic. Wterstops
shall be reforned at splices with a remolding iron with ribs or
corrugations to match the pattern of the waterstop. The spliced area,
when cool ed and bent by hand in as sharp an angl e as possi bl e, shal
show no sign of separation.

d. Flexible Metal Waterstop - Splices in copper shall be lap joints
made by the approved brazing procedure. Splices in stainless stee
shal | be nade by the approved wel di ng procedure. Damaged water st ops
shal |l be repaired by renoving danaged portions and patching. Patches
shall overlap a minimumof 1 inch onto undanmaged portion of the

wat er st op.

e. Flat Steel Waterstops - Splices shall be wel ded.

-- End of Section --
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PART 1  GENERAL

1.1 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 gnati on only.

ACl | NTERNATI ONAL (ACl)

ACl 318/ 318R (1995) Buil ding Code Requirenents for
Structural Concrete and Conmentary

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 82 (1995a) Steel Wre, Plain, for Concrete
Rei nf or cenent

ASTM A 185 (1994) Steel Welded Wre Fabric, Plain,
for Concrete Reinforcenent

ASTM A 615/ A 615M (1996a) Deforned and Plain Billet-Steel
Bars for Concrete Reinforcenent

ASTM A 706/ A 706M (1995b) Low All oy Steel Deformed and Pl ain
Bars for Concrete Reinforcenent

ASTM A 767/ A 767M (1995) Zinc-Coated (Galvanized) Steel Bars
in Concrete Reinforcenent

ASTM A 775/ A 775M (1996) Epoxy-Coated Rei nforcenent Steel
Bar s

ASTM A 884/ A 884M (1996a) Epoxy-Coated Steel Wre and Wl ded

Wre Fabric for Rei nforcement
AMERI CAN VEELDI NG SOCI ETY ( AVB)

AWS D1. 4 (1992) Structural Wl ding Code -
Rei nf orci ng St eel

CONCRETE REI NFORCI NG STEEL | NSTI TUTE ( CRSI)
CRSI MsP-1 (1996) Manual of Standard Practice
1.2 SUBM TTALS
CGovernnment approval is required for submittals with a "G' designation;
submttals not having an "G' designation are for information only. The
followi ng shall be subnitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD- 04 Dr awi ngs
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Concrete Reinforcenment System
Detail drawi ngs show ng reinforcing steel placenent, schedul es, sizes,
grades, and splicing and bending details. Draw ngs shall show support
details including types, sizes and spaci ng.
SD-08 Statenents
Wl di ng;
A list of qualified welders nanes.
SD- 13 Certificates

Rei nf orci ng St eel
Certified copies of nill reports attesting that the reinforcing stee
furni shed contains no | ess than 25 percent recycled scrap steel and neets
the requirenents specified herein, prior to the installation of reinforcing
steel .

1.3 VELDING
Wel ders shall be qualified in accordance with AWs D1.4. Qualification test
shal |l be perforned at the worksite and the Contractor shall notify the
Contracting OFficer 24 hours prior to conducting tests. Special welding
procedures and wel ders qualified by others may be accepted as pernitted by
AWS DL. 4.

1.4 DELI VERY AND STORAGE

Rei nf orcement and accessories shall be stored off the ground on platforns,
ski ds, or other supports.

PART 2 PRODUCTS

2.1 REI NFORCI NG STEEL
Rei nforcing steel shall be deformed bars conformng to ASTM A 615/ A 615M or
ASTM A 706/ A 706M grades and sizes as indicated. Cold drawn wire used for
spiral reinforcenent shall conformto ASTM A 82. In highly corrosive
environnents or when directed by the Contracting Oficer, reinforcing stee
shall conformto ASTM A 767/ A 767M or ASTM A 775/ A 775M as appropri ate.

2.2 \WELDED WRE FABRI C
Wel ded wire fabric shall conformto ASTM A 185. When directed by the
Contracting O ficer for special applications, welded wire fabric shal
conformto ASTM A 884/ A 884M

2.3 WRE TIES
Wre ties shall be 16 gauge or heavi er black anneal ed steel wire.

2.4  SUPPORTS
Bar supports for forned surfaces shall be designed and fabricated in

accordance with CRSI MSP-1 and shall be steel or precast concrete bl ocks.
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Precast concrete bl ocks shall have wire ties and shall be not |less than 4

i nches square when supporting rei nforcenent on ground. Precast concrete

bl ock shall have conpressive strength equal to that of the surroundi ng
concrete. \Where concrete formed surfaces will be exposed to weather or
where surfaces are to be painted, steel supports within 1/2 inch of
concrete surface shall be gal vani zed, plastic protected or of stainless
steel. Concrete supports used in concrete exposed to view shall have the
sanme color and texture as the finish surface. For slabs on grade, supports
shal | be precast concrete blocks, plastic coated steel fabricated with
bearing plates, or specifically designed wire-fabric supports fabricated of
pl astic.

PART 3 EXECUTI ON

3.

3.

1 REI NFORCEMENT

Rei nf orcement shall be fabricated to shapes and di mensi ons shown and shal
conformto the requirenents of ACI 318/ 318R Rei nf orcenment shall be cold
bent unl ess ot herwi se authorized. Bending may be acconplished in the field
or at the mill. Bars shall not be bent after enbednment in concrete.

Saf ety caps shall be placed on all exposed ends of vertical concrete

rei nforcement bars that pose a danger to life safety. Wre tie ends shal
face away fromthe forns.

1.1 Pl acenment

Rei nf orcerment shall be free fromloose rust and scale, dirt, oil, or other
del eterious coating that could reduce bond with the concrete.

Rei nf orcenment shall be placed in accordance with ACI 318/ 318R at | ocations
shown plus or ninus one bar dianeter. Rei nf orcerment shall not be

conti nuous through expansion joints and shall be as indicated through
construction or contraction joints. Concrete coverage shall be as

i ndi cated or as required by ACH 318/ 318R If bars are noved nore than one
bar dianeter to avoid interference with other reinforcenent, conduits or
enbedded itens, the resulting arrangenment of bars, including additiona

bars required to nmeet structural requirenents, shall be approved before
concrete is placed.

1.2 Splicing

Splices of reinforcenent shall conformto ACI 318/ 318R and shall be made
only as required or indicated. Splicing shall be by |apping or by
nmechani cal or wel ded butt connection; except that |ap splices shall not be
used for bars larger than No. 36 unless otherw se indicated. WIding shal
conformto AW D1.4. Welded butt splices shall be full penetration butt
wel ds. Lapped bars shall be placed in contact and securely tied or spaced
transversely apart to permt the enmbednent of the entire surface of each
bar in concrete. Lapped bars shall not be spaced farther apart than
one-fifth the required I ength of lap or 6 inches. Mechanical butt splices
shall be in accordance with the recommendati on of the nmanufacturer of the
nmechani cal splicing device. Butt splices shall develop 125 percent of the
specified mninumyield tensile strength of the spliced bars or of the
smal ler bar in transition splices. Bars shall be flane dried before butt
splicing. Adequate jigs and clanps or other devices shall be provided to
support, align, and hold the |longitudinal centerline of the bars to be butt
spliced in a straight |ine.

2 VWELDED- W RE FABRI C PLACENMENT
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Wel ded-wire fabric shall be placed in slabs as indicated. Fabric placed in
sl abs on grade shall be continuous between expansi on, construction, and
contraction joints. Fabric placenent at joints shall be as indicated.

Lap splices shall be made in such a way that the overl apped area equals the
di stance between the outernpost crosswires plus 2 inches. Laps shall be
staggered to avoid continuous laps in either direction. Fabric shall be
wired or clipped together at laps at intervals not to exceed 4 feet.

Fabric shall be positioned by the use of supports.

-- BEnd of Section --
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PART 1  GENERAL
1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by the
basi ¢ designation only.
AVERI CAN CONCRETE | NSTI TUTE ( ACl)
ACl 301 (1996) Structural Concrete for Buildings
AVERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 497 (1997) Steel Wl ded Wre Fabric, Defornmed,
for Concrete Reinforcenent

ASTM A 615/ A 615M (1996; Rev. A) Deforned and Plain
Billet-Steel Bars for Concrete
Rei nf or cenent

ASTM C 31/ C 31M (1996) Making and Curing Concrete Test
Specinmens in the Field

ASTM C 39 (1996) Compressive Strength of Cylindrical
Concrete Speci nens

ASTM C 42 (1994) (Obtaining and Testing Drilled Cores
and Sawed Beans on Concrete

ASTM C 94 (1997) Ready-M xed Concrete

ASTM C 143 (1990; Rev. A) Slunp of Hydraulic Cenent
Concrete

ASTM C 172 (1997) Sanmpling Freshly M xed Concrete

ASTM C 173 (1994; Rev. A Air Content of Freshly

M xed Concrete by the Volunetric Method

ASTM C 231 (1997) Air Content of Freshly M xed
Concrete by the Pressure Method

ASTM C 309 (1997) Liquid Menbrane-Forni ng Conpounds
for Curing Concrete

ASTM C 567 (1991) Unit Weight of Structural
Li ght wei ght Concrete

ASTM C 1107 (1997) Packaged Dry, Hydraulic-Cenent
Grout (Nonshri nk)

1.2 SUBM TTALS
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CGovernment approval is required for subnmittals with a "G' designation
submttals not having a "G' designation are for information only. The
followi ng shall be subnmitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:
1.2.1 SD- 08 Manufacturer's Instructions
a. Liquid Menbrane-Form ng Conpounds
1.2.2 SD-06 Test Reports
a. Compressive strength tests
1.2.3 SD-07 Certificates
a. Concrete
Provide the dry weight of cenent, saturated surface-dry-weights of fine and
coarse aggregate and quantities, type, and nane of adm xtures and of water
(per cubic yard of concrete used in the manufacture of each batch of
concrete. Certify the concrete is proportioned to provide concrete of
quality and strength specified for its intended purpose.

1.3 DELI VERY

Do not deliver concrete until forns, reinforcenent and enbedded itens are
in place and ready for concrete placemnent.

PART 2 PRODUCTS

2.1 READY-M XED CONCRETE
ASTM C 94, concrete shall have a 28-day conpressive strength of 4000 psi.
Sl unmp shall be between 2 and 4 inches. Provide aggregate Size No.67 norna
wei ght concrete.

2.2  REI NFORCEMENT

2.2.1 Rei nf orci ng Bars
ASTM A 615/ A 615M

2.2.2 Wlded Wre Fabric
ASTM A 497, gal vani zed.

2.3 MATERI ALS FOR CURI NG CONCRETE

2.3.1 | mper vi ous Sheeti ng

Wat er pr oof paper, clear or white polyethylene sheeting, or
pol yet hyl ene- coat ed burl ap.

2.3.2 Li qui d Menbr ane- For mi ng Conpounds
ASTM C 309, white-pignented, Type 2, free of paraffin or petrol eum

2.4 MJ STURE BARRI ER
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Pol yet hyl ene sheeting, mninmum 10 nil thickness, vapor perneance rating not
exceedi ng 0.5 perns.

.5 NONSHRI NK GROUT

ASTM C 1107.

.6 FORM MATERI ALS

Provi de netal, plywood, or hardboard fornms capable of producing the

requi red surface without adverse effect on concrete. Do not use form
coating that adversely affects concrete surfaces or inmpairs subsequent
applications to the concrete. Provide netal formties, factory-fabricated,
renovabl e or snap-off type that will | eave holes less than 1/4 inch deep
and not nore than one inch in dianeter

T NONSLI P SURFACI NG MATERI AL

Provi de nonslip surfacing naterial consisting of 55 percent, mninum

al um num oxi de or silicon-di oxide abrasive ceramcally bonded to forma
honbgenous material sufficiently porous to give good bond with portland
paste; or factory-graded enery nmaterial consisting of not |ess than 45
percent al um num oxi de and 25 percent ferric oxide. Provide well graded
material, fromparticles retained on the No. 30 sieve to particles passing
the No. 8 sieve.

PART 3 EXECUTI ON

3.

1 FORVS
ACl 301.
.2 PLACI NG REI NFORCEMENT

ACl 301. Provide bars, wire fabric, including wire ties, supports, and
ot her devices necessary to install and secure the reinforcenent.

.3 SETTI NG M SCELLANEQUS MATERI AL

Pl ace and secure anchors and bolts, pipe sleeves, conduits, and other such
itenms in position before concrete placenent. Plunb anchor bolts and check
| ocation and elevation. Tenporarily fill voids in sleeves with readily
renovabl e material to prevent the entry of concrete

.4 | NSTALLATI ON OF MO STURE BARRI ER

Provi de beneath the on-grade concrete floor slab. Lap 4 inches mni num
and seal |aps and patches with pressure-sensitive adhesive or tape 2 inches
wi de, m ni mum

.5 CONCRETE PLACEMENT

Deliver concrete frommxer to forns continuously until approved unit of
operation is conpleted. Provide scaffolding, ranps and wal kways so that
personnel and equi pnment are not supported by in-place reinforcenent.
Placing will not be permtted when sun, heat, wind, or limtations of
facilities furnished by the Contractor prevent proper consolidation
finishing and curing. Deposit concrete as close as possible to its fina
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position in the forns. Wen a vertical drop greater than 8 feet is

aut hori zed, provide equipnent to prevent segregation. Regulate depositing
of concrete so that it will be consolidated in horizontal |ayers not nore
than 12 inches thick. Place slabs in one layer. Screed concrete to
provide | evels and profiles indicated.

3.6 CONSCLI DATI ON

I mredi ately after placing, consolidate each |ayer of concrete by interna

vi brators, except for slabs 4 inches or less. Use vibrators adequate in

ef fecti veness and nunber to properly consolidate the concrete; keep a spare
vi brator at the jobsite during placing operations.

3.7 WEATHER LI M TATI ONS
Use special protection neasures as approved by Contracting O ficer, when
freezing tenperatures are anticipated before expiration of the specified
curing period. Tenperature of concrete placed duri ng warm weat her shal
not exceed 85 degrees F except where an approved retarder is used.

3.8 Ormitted

3.9 SURFACE FI NI SHES

ACl 301 for repair and finish. Slope floors uniformy to drains where
drains are provided.

3.9.1 Fl oat ed Fi ni sh
Pl ace, consolidate, and i mediately strike off concrete to obtain proper
contour, grade, and el evati on before bl eedwat er appears. Permt concrete
to attain a set sufficient for floating and supporting the weight of the
fini sher and equi prent. \Wen bl eedwater is present prior to floating the
surface, drag excess water off or renove by absorption with porous
materials. Do not use dry cement to absorb bl eedwater. Surface shall be
level to within 1/4 inch in 10 feet where floor drains are not provided.

3.10 CURI NG AND PROTECTI ON

ACl 301. Preserve noisture, protect fromtenperature extrenmes, w nd and
rain, and from nechani cal injury.

3.11  SETTI NG BASE PLATES AND BEARI NG PLATES
Cl ean and danpen concrete surface before grouting. Set plate or equi pnent
base to line and elevation. Provide grout at |east 3/4 inches thick
Surfaces in contact with grout shall be free of oil and grease.

3.12 FI ELD QUALI TY CONTROL

3.12.1 Sanpl i ng

ASTM C 172. Col l ect sanples of fresh concrete to performtests specified.
ASTM C 31/ C 31M for neki ng test specinens.

3.12.2 Testing

3.12.2.1 Sl unmp Tests
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ASTM C 143. Take concrete sanples during concrete placenent. Performtests
at conmencenent of concrete placenent, when test cylinders are nade, and
for each batch (mnimn) or every 20 cubic yards (maxi mun) of concrete.

3.12.2. 2 Tenperature Tests

Test the concrete delivered and the concrete in the forms. Performtests

in hot or cold weather conditions (bel ow 50 degrees F and above 80 degrees F
) for each batch (mninun) or every 20 cubic yards (maxi nunm) of concrete,
until the specified tenperature is obtained, and whenever test cylinders

and slunp tests are nade.

3.12.2.3 Conpressive Strength Tests

ASTM C 39. Make two test cylinders for each set of tests in accordance
with ASTM C 31/C 31M Precautions shall be taken to prevent evaporation
and | oss of water fromthe specimen. Test two cylinders at 28 days.

Sanpl es for strength tests of each m x design of concrete placed each day
shal |l be taken not |ess than once a day, nor |ess than once for each 100
cubi c yards of concrete, nor |less than once for each 5000 square feet of
surface area for slabs or walls. For the entire project, take no | ess than
five sets of sanples and performstrength tests for each m x design of
concrete placed. Each strength test result shall be the average of two
cylinders fromthe sane concrete sanple tested at 28 days. |f the average
of any three consecutive strength test results is less than f'c or if any
strength test result falls below f'c by nore than 500 psi, take a m ni num
of three ASTM C 42 core sanples fromthe in-place work represented by the
low test cylinder results and test. Concrete represented by core test
shal | be considered structurally adequate if the average of three cores is
equal to at |east 85 percent of f'c and if no single core is less than 75
percent of f'c. Locations represented by erratic core strengths shall be
retested. Renobve concrete not neeting strength criteria and provide new
accept abl e concrete.

3.12.2. 4 Al r Content

ASTM C 173 or ASTM C 231 for nornmal weight concrete. Test air-entrained
concrete for air content at the sane frequency as specified for slunp tests.

3.12.2.5 Unit Weight of Structural Lightweight Concrete

ASTM C 567. Determine unit weight of |ightweight concrete.Performtest for
every 20 cubic yards maxi num

-- End of Section --
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SECTI ON 03410

PRECAST/ PRESTRESSED CONCRETE ROCF UNI TS
05/ 98

PART 1 GENERAL
1.1 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 gnati on only.

ACl | NTERNATI ONAL (ACl)

ACl 318/ 318R (1995) Buil ding Code Requirenents for
Structural Concrete and Conmentary

AVERI CAN VEELDI NG SOCI ETY ( AWS)

AWS D1.1 (1996) Structural Wl ding Code - Stee

PRECAST/ PRESTRESSED CONCRETE | NSTI TUTE (PCl)

PCl Ml -116S (1985) Manual for Quality Control for
Pl ants and Producti on of Precast and
Prestressed Concrete Products

PClI Mhl -120 (1992) PCl Design Handbook - Precast and
Prestressed Concrete

1.2 GENERAL REQUI REMENTS

Precast/prestressed units shall be produced under plant-controlled
conditions conformng to PCl Mil-116S by a firmcertified under the PCl
Plant Certification Program and specializing in providing
precast/prestressed concrete floor and roof units and rel ated services.

1.3 DESI GN

Desi gn of units shall be perforned by structural analysis in accordance
with ACI 318/ 318R or PCI Ml -120 whichever is customary with the
fabricator. Structural analysis shall include evaluations of the effects
of connections, holes, discontinuities, concentrated |oads, and joints.
Units shall be designed for the | oad conditions and spans indi cated and any
addi ti onal |oads inposed by openings; work of other trades; concrete
toppi ng indicated; and all |oading and restraining conditions from
fabrication, handling, and erection. The sumof the imredi ate defl ection
due to live load and additional |ong-termdeflection shall not exceed the
deflection limtations indicated. The design shall conpensate for the

wei ght of the additional topping required by the canber in order to achieve
the m ni mum t oppi ng thickness used in the design

1.4 SUBM TTALS

Covernment approval is required for submittals with a "G' designation;
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submittals not having a "G' designation are for infornmation only. The
followi ng shall be subnitted in accordance with Section 01330 SUBM TTAL
PRCCEDURES:

SD- 01 Data
Roof Units;
Conpl et e design analysis and | oad charts signed by a professional engineer
and in booklet formfor the units to be furnished. Analysis shall include
m xture proportion; concrete strength; stress cal cul ations; conpl ete canber
calcul ation showing initial canber, estimted |ong term canber, and
anticipated | ong term canmber and defl ection. Design analysis shal
i ndi cate whi ch code the design was based on

SD- 04 Dr awi ngs
Roof Units;

Detail drawi ngs shall consist of erection instructions and the foll ow ng as
appl i cabl e:

a. Anchorage for work of other trades.

b. Anchorage to supporting construction, if required by the design

c. Headers for openings where additional structural work is required.

d. Joints between units and between units and ot her construction

e. Reinforcing including prestressing steel details.

f. Pick-up points for handling units.

g. M nimum concrete conpressive strengths at initial prestress and 28
days, initial prestress to be applied, and m ni nrumrel ease
st rengt h.

h. Shoring, unless structural conputations are submtted show ng that
al | owabl e concrete stresses during the work will not be exceeded
when shoring is not used.

i. Layout plan and nenber identification marks.

SD- 09 Reports

Tests;

Certified copies of test reports including all data and results of tests
perfornmed as required by PCl Wnl-116S.

1.5 HANDLI NG AND STORAGE
Units shall be cured prior to delivery to the jobsite. Units shall be
stored of f the ground and protected from soil age, marring, danage, or
overl oad. Stacked nmenbers shall be separated by battens across the ful
wi dt h at bearing points.

PART 2 PRODUCTS
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2.

1 FABRI CATI ON

Fabrication of the units shall be in accordance with the requirenents of
PCl M1l -116S. Units shall be made avail able for inspection by the
Contracting Oficer at the manufacturer's plant. Shape of units shall be
doubl e tees holl ow core slabs as indicated. Unit spans shall be as shown.
Units shall be fabricated within the di nensional tol erances given in PCl
Wnl -116S. Inserts, anchor bolts, bearing plates, and other enbedded itens
shall be located as required or indicated. Were required, units shall be
marked to facilitate sequential erection. Openings for mechani cal and
utility systens and for architectural purpose shall be as shown.
Prestressing eccentricity and force applied shall be adjusted to the extent
possi bl e so that the canber provided is the m ni mum anount needed to
produce an approxi mate |evel slab after dead | oads are applied. Surfaces
that will be concealed fromview shall be free of surface holes over 1/2
inch in diameter. Surfaces to receive subsequent applications other than
pai nting shall be suitable for the purpose intended and free of any
coatings that would interfere with adhesion or bond. Surfaces that will be
pai nted or exposed to view shall be snooth, free of form narks, and shal
have surface blem shes filled and finished to match adj oi ni ng concrete in
color and texture. Top surfaces which are to receive concrete topping
shal | be roughened to a full anplitude of approximately 1/4 inch

.2 TESTS

Tests, as required by PCl Ml -116S, shall be perforned by an independent
testing laboratory or in the manufacturer's approved | aboratory if the
manuf acturer has a PCl certified plant with proof of current certification

PART 3 EXECUTI ON

3.

1 ERECTI ON

Erection shall be in accordance with the approved detail drawings. Field
wel di ng shall be in accordance with AWS D1.1. |Installation of equipnent
required by other trades shall be acconplished as the work progresses if
required by design. Field-cut openings for utilities penetrations will not
be permitted unl ess recomrended by the nmanufacturer and approved by the
Contracting Officer. Bearing surfaces shall be |level and free from
irregularities. Irregularities in masonry bearing surfaces shall be

| evel ed as recomended by the manufacturer or with a stiff cement grout.
Grout shall be allowed to harden before installing the units. Units shal
be installed at right angles to bearings, drawn up tight w thout forcing or
distortion, and with sides plunb. Slab ends shall be aligned. Underside
of slabs shall present true ceiling surface when the ceiling is exposed to
view. Where shown on approved detail draw ngs, the keyways between units
and ot her spaces shall be cleaned and filled solid with grout. G out that
may have seeped through to surfaces in spaces bel ow shall be renpoved before
hardening. Joints in ceilings that will be exposed to view or painted
shal | be caul ked as specified in Section 07900 JO NT SEALI NG FErected
units shall be tenporarily covered until finish roofing is applied.

-- End of Section --
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SECTI ON 04200

UNI T MASONRY
09/ 99

PART 1 GENERAL

1.

1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by the
basi ¢ designation only.

AVERI CAN CONCRETE | NSTI TUTE ( ACl)
ACl 530.1 (1995) Masonry Structures (ASCE 6-95)

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 36/ A 36M (1996) Carbon Structural Steel

ASTM A 82 (1995; Rev. A) Steel Wre, Plain, for
Concr et e Rei nforcenent

ASTM A 153/ A 153M (1995) Zinc Coating (Hot-Dip) on Iron and
St eel Har dwar e

ASTM A 167 (1996) Stainless and Heat - Resi sting
Chrom um Ni ckel Steel Plate, Sheet, and
Strip

ASTM A 366/ A 366M (1991; R 1993) Steel, Sheet, Carbon,

Col d-Rol I ed, Conmercial Quality

ASTM A 615/ A 615M (1996; Rev. A) Deforned and Pl ain
Billet-Steel Bars for Concrete
Rei nf or cenent

ASTM A 653/ A 653M (1996) Steel Sheet, Zinc-Coated
(Gal vani zed) or Zinc-lron All oy-Coated
(Gl vanneal ed) by the Hot-Di p Process

(Metric)
ASTM B 370 (1992) Copper Sheet and Strip for Buil ding
Construction
ASTM C 90 (1997) Loadbearing Concrete Masonry Units
ASTM C 270 (1997) Mortar for Unit Masonry
ASTM C 476 (1995) G out for Masonry
ASTM D 2000 (1996) Rubber Products in Autonotive

Appl i cations

ASTM D 2287 (1996) Nonrigid Vinyl Chloride Polymer and
Copol ymer Mol di ng and Extrusion Conmpounds
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1.

1.

2 SUBM TTALS
Covernment approval is required for submittals with a "G' designation;
submttals not having a "G' designation are for information only. The
followi ng shall be subnmitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:
SD- 02 Shop Drawi ngs
Rei nf orci ng st eel
SD- 03 Product Data
Accessori es
Rei nf orcement and anchor age
Mor t ar
Fl ashi ngs
Submit 4 for each type
SD- 04 Sanpl es
Concrete Masonry units; G
Submit one set of each type masonry units, showi ng full range of
color, texture, finish, and di nensions and one sanple of each
color of nortar.
SD- 08 Manufacturer's Instructions
Masonry cenent

3 QUALI TY ASSURANCE

Do not change source or supply of materials after work has started if the
appear ance of the finished work woul d be affected.

. 3.1 Drawi ng Requi renents

I ndicate splicing, |aps, shapes, dinensions, and details of reinforcing
steel and accessories. |Include details of anchors, adjustable wall ties,
posi tioni ng devices, bond beans, and lintels. Do not scale drawings to
determ ne | engths of bars.

. 3.2 Certification of Masonry Cenent

Submit the manufacturer's printed instructions on proportions of water and
aggregates and on mxing to obtain the type of nortar required.

.4 DELI VERY, STORAGE, AND HANDLI NG

Deliver cenentitious materials to the site in unbroken containers, plainly
mar ked and | abel ed with nmanufacturers' nanes and brands. Store
cenentitious materials in dry, weathertight sheds or enclosures and handl e
so as to prevent entry of foreign materials and damage by water or
danpness. Store nmasonry units off the ground and handle with care to avoid
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1.

chi ppi ng and breakage. Protect materials from damage and, except for sand,
keep dry until used. Cover sand to prevent intrusion of water and foreign
materials and to prevent drying. Do not use materials containing frost or
ice. Store Type Il, concrete masonry units at the site before using for a
m ni mum of 28 days for air cured units, 10 days for atnmospheric steam or
wat er cured units, and 3 days for units cured with steamat a pressure of
120 to 150 psi and at a tenperature of 350 to 365 degrees F for at |least 5
hour s.

5 ENVI RONMVENTAL CONDI Tl ONS
When anbi ent tenperature falls bel ow 40 degrees F, follow the cold weat her

construction procedures of ACI 530.1. Wen anbient tenperature goes above
100 degrees F, follow the hot weather construction procedures of ACI 530. 1.

PART 2 PRODUCTS

2.

2.

1  CONCRETE MASONRY UNI TS
1.1 Hol | ow Non-Load Bearing Units

ASTM C 90, normal wei ght .

.2 MORTAR

ASTM C 270, Type Mfor all work bel ow grade; Type N or S for
non-| oad- beari ng, non-shear-wall interior masonry; and Type S for remaining
masonry work. Air content shall not be less than 11 percent.

.3 GrOUT

ASTM C 476, course. 3000 psi at 28 days for bond beam

.4 REI NFORCEMENT AND ANCHORAGE

4.1 Hori zontal Joi nt Rei nforcenent

Ladder type; wire ASTM A 82, gal vani zed ASTM A 153/ A 153M B-2.

4.2 Rei nforci ng Stee

ASTM A 615/ A 615M 60 ksi, deformed billet bars.

.4.3 Steel Wre Wall Ties

ASTM A 82, gal vani zed ASTM A 153/ A 153M B-2.

.4.4 Sheet Metal Anchors and Ties

ASTM A 366/ A 366M ASTM A 653/ A 653M gal vani zed.

.4.5 Pl at e, Headed and Bent Bar Anchors

ASTM A 36/ A 36M

.5 FLASHI NGS

.5.1 St ai nl ess St ee
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ASTM A 167, Type 304, 0.010 inch mni numthickness. Provide with
factory-fabricated deformations that nechanically bond flashi ng agai nst
hori zontal novenent in all directions. Deformations shall consist of

di npl es, di agonal corrugations, or a comnbination of dinples and transverse
corrugations. Lap seanms 3 to 4 inches. Use |ead-free sol der

2.5.2 Copper
ASTM B 370, 16 ounce minimum Provide with factory-fabricated defornmations
t hat mechanically bond fl ashi ng agai nst horizontal noverment in al
directions. Deformations shall consist of dinples, diagonal corrugations,
or a conbination of dinples and transverse corrugations. Use |ead-free
sol der.
2.6  ACCESSORI ES
a. Prefornmed control joints, ASTM D 2287, Type PVC 654-4, m ni mum
duronmet er hardness of 85 or ASTM D 2000, 2AA-805, mi ni mum
durormet er hardness of 80.

b. Joint filler of closed cell polyethylene, polyurethane, or rubber
foam oversized 50 percent to joint w dth; self-expanding.

c. Wep holes, preforned plastic tubes open head joint.
PART 3 EXECUTI ON
3.1 EXAM NATI ON AND PREPARATI ON

a. Verify that field conditions are acceptable and ready to receive
Wor k.

b. Coordi nate anchor placenment for other sections.
3.2  COURSI NG
3.2.1 Concrete Masonry Units

Lay in running bond. Course one unit and one nortar joint to equal 8 inches.
Form concave nortar joints.

3.3 CONTROL JA NTS
| sol ate nasonry partitions fromvertical structural franm ng nenbers with a
control joint as indicated. |Isolate top joint of masonry partitions from
hori zontal structural fram ng menbers and sl abs or decks with conpressible

joint filler. Do not extend horizontal joint reinforcenment through contro
joints.

3.4  \EEPS

Install weep hol es above through-wall flashing, above shelf angles and at
bottom of walls.

3.5 REI NFORCEMENT AND ANCHORAGES

a. Install horizontal joint reinforcenent 16 inches oc. Place joint
rei nforcement continuous in first joint below top of walls.
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3.

b. Place nasonry joint reinforcement in first horizontal joints above
and bel ow openi ngs. Extend mnimum 16 i nches each si de of opening.

c. Reinforce joint corners and intersections with strap anchors 16
i nches oc.

d. ACl 530.1, grout vertical reinforcing in cores of concrete nmasonry
units.

6 GROUTED COVPONENTS

Support and secure reinforcing bars from di splacenent. Maintain position
within 1/2 inch of dinensioned position. Place and consolidate grout fill
wi t hout displacing reinforcing. At bearing locations, fill masonry cores
with grout for a mininum 12 inches either side of opening.

.7 PARG NG

Danpen masonry walls. Parge in tw uniformcoats to total thickness of 3/4
inches. Provide steel trowel finish.

. 8 CLEANI NG

a. Keep exposed surfaces clean during construction. Avoid snearing
nortar on face of units.

b. dean nasonry with potable water. Detergents may be used.
c. Do not use acid, caustic solutions, or sandbl asti ng.

d. Masonry shall be free of stains, efflorescence, nortar or grout
dr oppi ngs, and debris.

-- End of Section --
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ROUGH CARPENTRY
02/ 02

PART 1 GENERAL
1.1 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 gnati on only.
AVERI CAN FOREST & PAPER ASSCCI ATI ON ( AF&PA)
AF&PA TO1 (1991; Supple 1993; Addenda Apr 1997;
Suppl e TO2) National Design Specification
for Wod Construction

AF&PA T11 (1988) Manual for Wod Frane Construction
* %

AVERI CAN HARDBOARD ASSOCI ATI ON ( AHA)
AHA A194.1 (1985) Cel lul osic Fiber Board
AMERI CAN | NSTI TUTE OF TI MBER CONSTRUCTI ON (Al TC)
Al TC 111 (1979) Recommended Practice for Protection
of Structural dued Lanmi nated Ti nber

During Transit, Storage and Erection

Al TC 190.1 (1992) Whod Products - Structural G ued
Lam nated Ti nber

Al TC TC Manual (1994) Ti mber Construction Manua

AVERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 307 (2000) Carbon Steel Bolts and Studs, 60
000 PSI Tensile Strength

ASTM C 208 (1995) Cellulosic Fiber Insulating Board

ASTM F 547 (1977; R 1995) Definitions of Terms

Relating to Nails for Use with Wod and
Wod- Based Material s

AMERI CAN WOOD- PRESERVERS' ASSOCI ATI ON ( AWPA)
AVWPA C2 (2000) Lumber, Tinmber, Bridge Ties and
Mne Ties - Preservative Treatnment by

Pressure Processes

AVWPA C9 (1997) Plywood - Preservative Treatnment by
Pressure Processes

AVWPA W4 (1999) Standard for the Care of
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Preservati ve- Treated Wod Products

AVWPA P5 (2000) Standards for \Waterborne
Preservatives

APA - THE ENG NEERED WOOD ASSOCI ATI ON ( APA)

APA EW5 R540C (1996) Builder Tips Proper Storage and
Handl i ng of d ul am Beans

APA EW5 T300C (1997) Technical Note d ul am Connection
Details

APA PRP- 108 (1980; Rev Jan 1996) Perfornmance Standards

and Policies for Structural -Use Panel s
FACTORY MUTUAL ENG NEERI NG AND RESEARCH (FM

FM LPD 1-49 (1995) Loss Prevention Data Sheet -
Peri meter Flashing

NATI ONAL HARDWOOD LUMBER ASSOCI ATl ON ( NHLA)

NHLA Rul es (1994) Rules for the Measurenent &
I nspection of Hardwood & Cypress

NORTHEASTERN LUMBER NMANUFACTURERS ASSOCI ATI ON ( NELMA)

NELMA Gradi ng Rul es (1997) Standard Grading Rules for
Nort heast ern Lunber

REDWOCD | NSPECTI ON SERVI CE (RI'S)
RIS GCRL (1997) G ades of California Redwood Lunber

SOUTHERN CYPRESS MANUFACTURERS ASSOCI ATI ON ( SCVA)

SCMA Spec (1986; Supple No. 1, Aug 1993) Standard
Specifications for Grades of Southern
Cypress

SOUTHERN PI NE | NSPECTI ON BUREAU ( SPI B)

SPI B Rul es (1994; Supple 8 thru 11) Standard Gradi ng
Rul es for Southern Pine Lunber

TRUSS PLATE | NSTI TUTE (TPI)
TPl 1 (1995; Errata) National Design Standard
for Metal Pl ate-Connected Wod Truss
Construction and Commentary; and Appendi x 1

TPI H B (1991) Handling, Installing and Bracing of
Metal Pl ate Connected Wod Trusses

U S. DEPARTMENT OF COMMERCE (DOC)

PS-1 (1995) Construction and Industrial Plywod
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PS- 2 (1993) Whod-Base Structural -Use Panel s
WEST COAST LUMBER | NSPECTI ON BUREAU (WCLI B)

WCLIB 17 (1996; Supp. VII & VIll) Standard G adi ng
and Dressing Rules for Douglas Fir,
Western Hem ock, Western Red Cedar, Wite
Fir, Sitka Spruce Lunber

WESTERN WOOD PRODUCTS ASSCCI ATI ON ( WAPA)
WAPA G adi ng Rul es (1999) Western Lumber Grading Rules 95
1.2 SUBM TTALS

Covernment approval is required for submittals with a "G' designation;
submttals not having a "G' designation are for information only. The
followi ng shall be subnitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD- 02 Shop Drawi ngs

Structural Wod Menbers
Installati on of Fram ng

Drawi ngs of structural |am nated nmenbers, fabricated wood
trusses, engineered wood joists and rafters, and other fabricated
structural nenbers indicating materials, shop fabrication, and
field erection details; including nethods of fastening.

Nail ers and Nailing Strips

Drawi ngs of field erection details, including materials and
nmet hods of fastening nailers in conformance with Factory Mitual
wind uplift rated systems specified in other Sections of these
speci fications.

SD-07 Certificates
Gradi ng and Mar ki ng

Manuf acturer's certificates (approved by an American Lunber
St andar ds approved agency) attesting that |unber and material not
normal Iy grade narked neet the specified requirenments.
Certificate of Inspection for grade marked material by an Anerican
Lunber Standards Committee (ALSC) recogni zed i nspection agency
prior to shipnent.

1.3 DELI VERY AND STORAGE
Materials shall be delivered to the site in undamaged condition, stored off
ground in fully covered, well ventilated areas, and protected from extrene
changes in tenmperature and humdity. Lam nated tinmber shall be handl ed and
stored in accordance with AITC 111 or APA EWS R540C.

PART 2 PRODUCTS

2.1 LUVBER AND SHEATHI NG
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2.1.1 Gradi ng and Mar ki ng
2.1.1.1 Lumber Products

Solid sawn and finger-jointed | umber shall bear an authorized gradestanp or
grademar k recogni zed by ALSC, or an ALSC recogni zed certification stanp,
mark, or hammerbrand. Surfaces that are to be exposed to view shall not
bear gradenarks, stanps, or any type of identifying nark. Hammer narKking
will be permitted on tinmbers when all surfaces will be exposed to view

2.1.1.2 Fabricated Structural Menbers

Wod trusses shall be fabricated in accordance with TPl 1. Lami nated
timbers shall be marked with a quality mark indicating confornance to Al TC
190.1. Engi neered wood joists and rafters shall be fabricated using an
approved quality control systemto neet specified requirenents.

2.1.1.3 Pl ywood and O her Sheat hi ng Products

Materials shall bear the grademark or other identifying marks indicating
grades of material and rules or standards under which produced, including
requi renents for qualifications and authority of the inspection

organi zation. Except for plywod and wood structural panels, bundle
marking will be permitted in lieu of marking each individual piece.
Surfaces that are to be exposed to view shall not bear grademarks or ot her
types of identifying marks.

2.1.2 Si zes
Lunber and material sizes shall conformto requirements of the rules or
st andards under which produced. Unless otherw se specified, |unber shal
be surfaced on four sides. Unless otherw se specified, sizes indicated are
nom nal sizes, and actual sizes shall be within manufacturing tol erances
al l owed by the standard under which the product is produced.
2.1.3 Tr eat ment

Exposed areas of treated wood that are cut or drilled after treatnent shal

receive a field treatnment in accordance with AWPA M4. Itens of all-heart
material of cedar, cypress, or redwood will not require preservative
treatment, except when in direct contact with soil. Except as specified

for all-heart naterial of the previously nmentioned species, the follow ng
itens shall be treated

a. Wod nenbers in contact with or within 18 inches of soil

b. Wod nenbers in contact with water.

c. Whod nenbers exposed to the weather and those used in roofing
systenms or as nailing strips or nailers over fiberboard or gypsum board

wal | sheathing as a base for wood si ding.

d. Whod nenbers set into concrete regardless of |ocation, including
flush-w th-deck wood nailers for roofs.

e. Wod nmenbers in contact with concrete that is in contact with soi
or water or that is exposed to weather.

2.1.3.1 Lunber and Ti nbers
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Lunber and tinbers shall be treated in accordance with AWA C2 with
wat er borne preservatives listed in AWPA P5 to a retention |evel as follows:

a. 0. 25 pcf intended for above ground use.
b. 0. 40 pcf intended for ground contact and fresh water use.
2.1.3.2 Pl ywood

Pl ywood shall be treated in accordance with AWPA C9 wi th wat erborne
preservatives listed in AWPA P5 to a retention level as follows:

a. 0. 25 pcf intended for above ground use.
b. 0.40 pcf intended for ground contact and fresh water use.
2.1. 4 Mbi st ure Cont ent

At the tine lunber and other materials are delivered and when installed in
the work their npisture content shall be as foll ows:

a. Treated and Untreated Lunber Except Roof Pl anking: 4 inches or
| ess, nom nal thickness, 19 percent nmaximum 5 inches or nore, nomna
t hi ckness, 23 percent naximumin a 3 inch perinmeter of the tinber
Ccross-section.

b. Roof Planking: 15 percent naximm

c. Materials G her Than Lunber: |In accordance with standard under
whi ch product is produced.

2.1.5 Structural Wod Menbers

Speci es and grades shall be as listed in AF&PA TO1l. Design of menbers and
fastenings shall conformto AITC TC Manual. Oher stress graded or

di mensi oned itens such as bl ocking, carriages, and studs shall be standard
or No. 2 grade except that studs nay be Stud grade.

2.1.5.1 Trussed Rafters

The design shall be as indicated. Connections shall be nade with
light-nmetal plate-connectors. Light-netal-plate-connected wood trusses
shal | be designed and fabricated in conformance with TPl 1. Wen new plate
configuration is proposed, load testing of trusses is required and shal
conformto Appendix D of TPl 1. Engi neered wood rafters shall be wood

| -joists manufactured in accordance with a nationally recogni zed code and
installed in accordance with the manufacturer's reconmendati ons.

2.1.6 Sheat hi ng
Sheat hi ng shall be fiberboard, gypsum board, plywod, wood structura
panel s, or wood for wall sheathing; and pl ywood, wood structural panels, or
wood for roof sheathing.

2.1.6.1 Fi ber board
Fi berboard shall conformto ASTM C 208, Type |V, Gade 2, Structural G ade,
or AHA A194.1, Type |1V, Grade 2 asphalt inpregnated or asphalt coated to be
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wat er -resi stant but vapor perneabl e.
2.1.6.2 Pl ywood

Pl ywood shall conformto PS-1, APA PRP-108 or PS-2, Grade C-D or sheathing
grade with exterior glue. Sheathing for roof and walls w thout corner
bracing of framing shall have a span rating of 16/0 or greater for supports

16 inches on center and a span rating of 24/0 or greater for supports 24
i nches on center.

2.1.6.3 Wod Structural Panels

Panel s shall neet the qualification requirements of APA PRP-108 or PS-2 for
rated sheat hing, Exposure 1 or Structural | rated sheathing, Exposure 1
Sheat hing for roofs or walls w thout corner bracing of fram ng shall have a
span rating of 16/0 or greater for supports 16 inches on center and shal
have a span rating of 24/0 or greater for supports 24 inches on center

2.1.6.4 Wod

Speci es and grade shall be in accordance with TABLE | at the end of this
section. \Wall sheathing shall be 1 inch thick for supports 16 or 24

i nches on center without corner bracing of fram ng provided sheathing is
appl i ed diagonally. Roof sheathing shall be 1 inch thick for supports 16
or 24 inches on center

2.1.7 Shear Wall Panel s

Panel s used in shear wall construction shall be of the span rating and
t hi ckness shown and shall be plywood conformng to PS-1 or PS-2, Grade C-D

with exterior glue or Gade CG-D, Structural |; or wood structural panels
conform ng to APA PRP-108 or PS-2, rated sheathi ng, Exposure | or
Structural | rated sheathing, Exposure 1

2.1.8 Roof Decki ng
Roof decking shall be commercial grade. Decking shall be V-jointed,
mat ched and dressed. As an option, fabricated | anm nated | unber decking
with interlocking tongue and groove joints may be provided.

2.1.9 M scel | aneous Wood Menbers

2.1.9.1 Nonstress Graded Menbers
Menbers shall include bridging, corner bracing, furring, grounds, and
nailing strips. Menbers shall be in accordance with TABLE I for the

speci es used. Sizes shall be as follows unless otherw se shown:

Menber Si ze (inch)

Bri dgi ng 1 x 3 or 1x 4 for use between nenbers
2 x 12 and snaller; 2 x 4 for use
bet ween nmenbers | arger than 2 x 12.
Cor ner bracing 1 x 4.

Furring 1 x 2.
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Menber Si ze (inch)
Grounds Pl aster thickness by 1-1/2.
Nai ling strips 1 x 3 or 1 x 4 when used as shingle

base or interior finish, otherw se
2 inch stock.

2.1.9.2 Wbod Bunpers

Bunpers shall be of the species and grade in accordance with TABLE Il at
the end of this section, size as shown.

2.1.9.3 Sill Plates
Sill plates shall be standard or nunber 2 grade.
2.1.9.4 Bl ocki ng
Bl ocki ng shall be standard or nunber 2 grade.
2.1.9.5 Rough Bucks and Franes
Rough bucks and franes shall be straight standard or nunber 2 grade.
2.2 ACCESSORI ES AND NAI LS

Mar ki ngs shall identify both the strength grade and t he manufacturer.
Accessories and nails shall conformto the follow ng:

2.2.1 Anchor Bolts
ASTM A 307, size as indicated, conplete with nuts and washers.
2.2.2 Bolts: Lag, Toggle, and M scell aneous Bolts and Screws

Type, size, and finish best suited for intended use. Finish options
i ncl ude zi nc conpounds, cadmi um and al um num paint inpregnated finishes.

2.2.3 Aip Angles

Steel, 3/16 inch thick, size best suited for intended use; or zinc-coated
steel or iron comercial clips designed for connecting wood nenbers.

2.2. 4 Expansi on Shi el ds
Type and size best suited for intended use.

2.2.5 Joi st Hangers
Steel or iron, zinc-coated, size to fit menbers where used, sufficient
strength to develop the full strength of supported nenber, conplete with
any special nails required.

2.2.6 Met al Bri dgi ng
Optional to wood bridging; zinc-coated steel, size and design to provide

rigidity equivalent to specified wood bridgi ng.
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2.

2.

2.7 Nai |l s and Staples

ASTM F 547, size and type best suited for purpose; staples shall be as
recommended by the manufacturer of the materials to be joined. For

sheat hing and subfl ooring, length of nails shall be sufficient to extend 1
inch into supports. 1In general, 8-penny or larger nails shall be used for
nailing through 1 inch thick lunber and for toe nailing 2 inch thick

| unber; 16-penny or larger nails shall be used for nailing through 2 inch
thick lumber. Nails used with treated |unber and sheat hing shall be

gal vani zed. Nailing shall be in accordance with the reconmended nailing
schedul e contained in AF&PA T1l. \Where detailed nailing requirenents are
not specified, nail size and spacing shall be sufficient to devel op an
adequate strength for the connection. The connection's strength shall be
verified against the nail capacity tables in AF&PA TO1l. Reasonable

j udgenent backed by experience shall ensure that the designed connection
will not cause the wood to split. |If a load situation exceeds a reasonable
limt for nails, a specialized connector shall be used.

2.8 Ti nber Connectors

Unl ess ot herwi se specified, tinmber connectors shall be in accordance with
TPl 1, APA EWS T300C or Al TC TC Manual

PART 3 EXECUTI ON

3.

3.

1 | NSTALLATI ON OF FRAM NG
1.1 Cener al

CGeneral framing shall be in accordance with AF&PA T11l. Menbers shall be
closely fitted, accurately set to required lines and levels, and rigidly
secured in place. Menbers shall be framed for passage of ducts. Menbers
shal |l be cut, notched, or bored in accordance wth applicable requirenents
of AF&PA TO1 for the passage of pipes, wires, or conduits. Rafters,
purlins, and joists shall be set with crown edge up. Fram ng shall be kept
at least 2 inches away from chi meys and 4 inches away from firepl ace
backwal | s. When joists, beans, and girders are placed on nmasonry or
concrete, a wood base plate shall be positioned and | evel ed with grout.

The joist, beam or girder shall then be placed on the plate. Wen joists,
beanms, and girders are set into masonry or concrete, a pocket shall be
formed into the wall. The joist, beam or girder shall then be placed into
t he pocket and |l eveled with a steel shim

1.2 Structural Menbers

Menbers shall be adequately braced before erection. Menbers shall be
aligned and all connections conpl eted before renoval of bracing.

I ndi vidual |y wapped nenbers shall be unwapped only after adequate
protection by a roof or other cover has been provided. Scratches and
abrasi ons of factory-applied sealer shall be treated with two brush coats
of the sane sealer used at the factory.

. 1.3 Roof Framing or Rafters

Tops of supports or rafters shall forma true plane. Valley, ridge, and
hip menbers shall be of depth equal to cut on rafters where practicabl e,
but in no case less than depth of rafters. Valleys, hips, and ridges shal
be straight and true intersections of roof planes. Necessary crickets and
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wat er sheds shall be formed. Rafters, except hip and valley rafters, shal
be bolted by angles. Rafters shall be toe-nailed to ridge, valley, or hip
menbers with at |east three 8-penny nails. Rafters shall be braced to
prevent novenment until pernmanent bracing, decking or sheathing is
installed. H p and valley rafters shall be secured to wall plates by clip
angles. Openings in roof shall be franed with headers and tri mrers.

Unl ess ot herwi se indicated, headers carrying nore than two rafters and
trimmers supporting headers carrying nore than one rafter shall be double.
Hip rafters longer than the avail able | unber shall be butt jointed and
scabbed. Valley rafters |onger than the avail able [ unber shall be doubl e,
wi th pieces |apped not less than 4 feet and well spiked together. Trussed
rafters shall be installed in accordance with TPl H B. Engi neered wood
joists shall be installed in accordance with distributor's instructions.

3.2 | NSTALLATI ON OF SHEATHI NG
3.2.1 Fi ber board

Sheat hing shall be applied with edges 1/8 inch apart at joints, fitted
snugly at abutting franes of openings, and nailed or stapled in accordance
with the manufacturer's approved instructions. Sheets shall be applied
vertically, extended over top and bottom plates, and with all vertical and
hori zontal joints over supports.

3.2.2 Pl ywood and Wyod Structural Panels

Sheat hi ng shall be applied with edges 1/8 inch apart at side and end
joints, and nailed at supported edges at 6 inches on center and at

i nternedi ate supports 12 inches on center unless otherwi se shown. Nailing
of edges shall be 3/8 inchfromthe edges. Wall sheathing shall extend
over top and bottom plates, and if applied horizontally the vertical joints
shal | be nade over supports and staggered. Wall sheathing over which wood
shingles are to be applied shall be applied horizontally. Roof sheathing
shall be applied with [ong dinension at right angles to supports, end
joints made over supports, and end joints staggered.

3.2.3 Wod

Sheat hing end joints shall be nade over fram ng nenmbers and so alternated
that there will be at |east two boards between joints on the same support.
Each board shall bear on at |east three supports. Boards shall be nail ed
at each support using two nails for boards 6 inches and less in width and
three nails for boards nore than 6 inches in width. Roof sheathing shal
not be installed where roof decking is install ed.

3.3 | NSTALLATI ON OF SHEAR WALLS
Pl ywood or wood structural panels shall be installed with the |ong
di rensi on parallel or perpendicular to the supports. Bl ocking shall be
provi ded behi nd edges not |ocated over supports. Shear wall construction
nailing, and top and bottom anchorage shall be as shown.

3.4 | NSTALLATI ON OF M SCELLANEQUS WOOD MEMBERS

3.4.1 Bri dgi ng
Wbod bridgi ng shall have ends accurately bevel-cut to afford firm contact

and shall be nailed at each end with two nails. Metal bridging shall be
installed as recommended by the manufacturer. The |ower ends of bridging
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shal |l be driven up tight and secured after subflooring or roof sheathing
has been laid and partition franing install ed.

3.4.2 Cor ner Bracing

Corner bracing shall be installed when required by type of sheathing used
or when siding, other than panel siding, is applied directly to studs.
Corner bracing shall be let into the exterior surfaces of the studs at an
angl e of approximately 45 degrees, shall extend conpletely over wal

pl ates, and shall be secured at each bearing with two nails.

3.4.3 Bl ocki ng

Bl ocki ng shall be provided as necessary for application of siding,
sheat hi ng, subfl ooring, wallboard, and other materials or building itens,
and to provide firestopping. Blocking for firestopping shall ensure a
maxi mum di nensi on of 8 feet for any conceal ed space. Bl ocking shall be
cut to fit between fram ng nenbers and rigidly nailed thereto.

3.4.4 Nail ers and Nailing Strips

Nai |l ers and nailing strips shall be provided as necessary for the
attachment of finish materials. Nailers used in conjunction with roof deck
installation shall be installed flush with the roof deck system Stacked
nail ers shall be assenbled with spikes or nails spaced not nore than 18

i nches on center and staggered. Beginning and ending nails shall not be
nore than 6 inches for nailer end. Ends of stacked nailers shall be

of fset approximately 12 inches in long runs and alternated at corners.
Anchors shall extend through the entire thickness of the nailer. Strips
shall be run in lengths as long as practicable, butt jointed, cut into wood
fram ng nmenbers when necessary, and rigidly secured in place. Nailers and
nailer installation for Factory Mutual wind uplift rated roof systens
specified in other Sections of these specifications shall conformto the
recomendati ons contained in FM LPD 1-49.

3.4.5 Wood G ounds

Wbod grounds shall be provided as necessary for attachnment of trim finish,
and other work to plaster. G ounds shall be run in Iengths as |ong as
practicable, butt jointed, and rigidly secured in place.

3.4.6 Furring Strips
Furring strips shall be provided at the |ocati ons showmn. Furring strips
shall be installed at 16 inches on center unless otherw se shown, run in
I engths as |long as practicable, butt jointed and rigidly secured in place.

3.4.7 Rough Bucks and Franes
Rough bucks shall be set straight, true, and plunb, and secured with
anchors near top and bottom of each wood nmenber and at internediate
intervals of not nmore than 3 feet. Anchors for concrete shall be
expansi on bolts, and anchors for masonry shall be 3/16 x 1-1/4 inch stee
straps extending not less than 8 inches into the masonry and turned down
2 inches into the masonry.

3.4.8 Wbod Bunpers

Wbod bunpers shall be bored, countersunk and securely bolted in place.

SECTI ON 06100 Page 12



SITE WORK AND STORAGE BUI LDI NG RANGE 19B, SOTF DACA21- 03- R- 0046
FORT BRAGG NC (SF 00006-0)

3.4.9 Sill Plates
Sill plates shall be set |evel and square and anchor bolted at not nore
than 6 feet on centers and not nore than 12 inches fromend of each
piece. A mninmmof two anchors shall be used for each piece.

3.5 | NSTALLATI ON OF Tl MBER CONNECTORS

Installation of tinmber connectors shall conformto applicable requirenents
of AF&PA TO1.
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3.6 TABLES
TABLE |. SPECI ES AND GRADE
Subf | oori ng, Roof Sheathing, Wall Sheathing, Furring

Gradi ng Const No. 2 No. 2 No. 3
Rul es Speci es Standard Conm Board Comm Comm

NHLA Rul es
Cypress X

NELMA Gradi ng Rul es
Nor t hern Wi te Cedar X
Eastern White Pine X
Nort hern Pi ne X
Bal sam Fir X
East ern Henl ock- X
Tamar ack

RI'S GCRL
Redwood X

SCVA Spec
Cypress X

SPI B Rul es
Sout hern Pi ne X

WCLI B 17
Dougl as Fir-Larch
Hem Fir
Sitka Spruce
Mount ai n Hem ock
West ern Cedar

XXX X X

WAPA Gradi ng Rul es
Dougl as Fir-Larch
Hem Fi r
| daho White Pine
Lodgepol e Pi ne
Ponder osa Pi ne
Sugar Pine
Engl emann Spruce
Dougl as Fir South
Mount ai n Heml ock
Subal pine Fir
West ern Cedar

X X X

XXX X XXX X

TABLE I1. SPECI ES AND GRADE
Wbod Bunpers

Gradi ng Rul es Speci es No. 1 No. 2

NHLA Rul es
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TABLE I'l. SPECIES AND GRADE
Wbod Bunpers
Gradi ng Rul es Speci es No. 1 No. 2
Red Oak X

NELMA Gradi ng Rul es
Nort hern Pi ne X
East ern Heml ock- X
Tamar ack

SPI B Rul es
Sout hern Pi ne X

WCLI B 17
Dougl as Fir-Larch X
Hem Fir X

WAPA Gradi ng Rul es
Dougl as Fir-Larch
Hem Fir
Dougl as Fir-South

X X X

-- BEnd of Section --
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SECTI ON 07220

ROOF | NSULATI ON
05/ 96

PART 1 GENERAL

1.

1 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 gnati on only.

AVERI CAN NATI ONAL STANDARDS | NSTI TUTE (ANSI)
ANSI A208.1 (1999) Particl eboard Mat Forned Wods

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM C 208 (1995) Cellulosic Fiber Insulating Board
ASTM C 552 (1991) Cellular G ass Thermal Insul ation
ASTM C 726 (1993) M neral Fiber Roof Insulation Board
ASTM C 728 (1997) Perlite Thermal Insulation Board
ASTM C 1050 (1991) Rigid Cellular

Pol yst yrene- Cel | ul osi ¢ Fi ber Conposite
Roof | nsul ation

ASTM C 1289 (1998) Faced Rigid Cellular
Pol yi socyanurate Thermal I|nsul ati on Board

ASTM D 41 (1994) Asphalt Priner Used in Roofing,
Danpproofing, and Water proofing

ASTM D 226 (1997a) Asphalt-Saturated Organic Felt
Used i n Roofing and Water proofing

ASTM D 312 (1995a) Asphalt Used in Roofing

ASTM D 2178 (1997) Asphalt dass Felt Used in Roofing
and Wat er proofi ng

ASTM D 4586 (1993) Asphalt Roof Cement, Asbestos Free

ASTM D 4897 (1998) Asphalt-Coated d ass-Fi ber Venting

Base Sheet Used in Roofing
ASTM F 547 (1977; R 1990) Definitions of Terms
Relating to Nails for Use with Wod and
Wod- Base Materials
FACTORY MJUTUAL ENG NEERI NG AND RESEARCH (FM
FM P9513 (1996) Loss Prevention Data for Roofing

Contractors
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FM P7825a (1998) Approval Guide Fire Protection
FM P7825c (1998) Approval Guide Building Materials
UNDERWRI TERS LABORATORI ES (UL)
UL Bld Mat Dir (1998) Building Materials Directory
1.2 SUBM TTALS

CGovernnment approval is required for submittals with a "G' designation;

submittals not having a "G' designation are for infornmation only. The
followi ng shall be subnitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD- 06 Instructions
Application of Insulation;

I nsul ati on manufacturer's recommendations for the application and
installation of insulation.

SD-08 Statenents
| nspection;

The inspection procedure for insulation installation, prior to start of
roof insulation work.

SD-13 Certificates

I nsul ati on;
d ass Roofing Felt;
Organi ¢ Roofing Felt;

Certificate attesting that the expanded perlite or polyisocyanurate
i nsul ation contains recovered material and show ng estinated percent of
recovered material. Certificates of conpliance for felt nmaterials.

1.3 STORAGE OF MATERI ALS

Ext ruded pol ystyrene shall be stored in accordance with manufacturer's
instructions. Oher insulation, base sheet, and felt shall be kept dry at
all times, before, during, and after delivery to the site and shall be
stored in an enclosed building or in a closed trailer. Wt insulation, wet
base sheet or wet felt shall be permanently renmoved fromthe site. Felts
shal | be stacked on end one level high. Felt rolls shall be naintai ned at
a tenperature above 50 degrees F for 24 hours i mediately before |aying.

1.4 FIRE CLASSI FI CATI ON
I nsul ation shall have been tested as part of a roof construction assenbly
of the type used in this project and the construction shall be listed as
Fire-Classified in UL Bld Mat Dir or Class | in FM P7825a, except for
installation on poured concrete decks or precast concrete roof deck panels.

PART 2 PRODUCTS
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2.1 Bl TUM NOUS MATERI ALS
Bi tum nous materials shall conformto the foll owi ng requiremnents:
2.1.1 Asphal t Bitumen

ASTM D 312, Type IIl or IV. Asphalt flash point, finished bl ow ng
tenperature, and equiviscous tenperature (EVT) shall be indicated on bills
of lading or on individual containers.

2.1.2 Asphal t Cement

ASTM D 4586, Type | for horizontal surfaces; Type Il for vertical surfaces.
2.1.3 Asphal t Pri ner

ASTM D 41.
2.2 | NSULATI ON

Insul ation shall be a standard product of the manufacturer and shall be
factory marked with the manufacturer's name or trade nmark, the material
specification nunber, the R-value at 75 degrees F, and the thickness.
M ni mum t hi ckness shall be as recomrended by the nanufacturer. Boards
shal |l be nmarked individually. The thernmal resistance of insulation shal
be not |ess than the R-val ue shown on the drawi ngs. The insulation
manuf acturi ng process shall not include chlorofluoro carbons (CFC) or
formal dehydes. Insulation and fiberboard shall contain the highest
practicabl e percentage of material which has been recovered or diverted
fromsolid waste (e.g., postconsumer waste), but not including materia
reused in a manufacturing process. Were two materials have conparabl e
price and performance, the one having the higher recovered material content
shal |l be selected. Insulation shall be one, or a comnbination of the
follow ng material s:

2.2.1 Cel lular d ass
ASTM C 552, Type IV.
2.2.2 Conposite Board | nsul ation

ASTM C 726, or ASTM C 1050 or ASTM C 1289 Type 111, or ASTM C 1289 Type
VI. Perlite, in conposite board, nay be replaced with ANSI A208.1 wood
particle board, 7/16 inch mninumthickness, provided that the conposite
board neets specified physical requirenents. Conposite board w th wood
particle board shall conformto ASTM C 1289, Type V.

2.2.3 Expanded-Perlite I nsul ati on Board

ASTM C 728 with a minimumrecovered material content of 23 percent of the
expanded perlite portion of the board.

2.2.4 Fi ber board
ASTM C 208 Type Il, Grade 1 or 2, roof insulating board with a m ni mum
recovered naterial content of 80 percent, treated with sizing, wax or

bi t um nous i npregnation. Bitum nous inpregnation shall be linmted to 4
percent by wei ght when used over steel decks.

SECTI ON 07220 Page 5



SITE WORK AND STORAGE BUI LDI NG RANGE 19B, SOTF DACA21- 03- R- 0046
FORT BRAGG NC (SF 00006-0)

2.2.5 M neral - Fi ber Insul ati on Board
ASTM C 726.

2.2.6 Pol yi socyanur at e
ASTM C 1289, Type |, or ASTM C 1289 Type |l, having m ni mum recovered
material content of 9 percent by weight of the polyisocyanurate portion of
t he board.

2.3 NAI LS AND FASTENERS
Nai |l s and fasteners shall conformto the follow ng requirenments:

2.3.1 Nails for Fastening Insulation to Flush Munted Wod Nailers
ASTM F 547 of sufficient length to hold insulation securely in place.

2.3.2 Fast eners
I nsul ati on manufacturer's recomendati ons except hol di ng power, when
driven, shall be not |less than 40 pounds each in steel deck. Fasteners
for steel or concrete decks shall conformto FM P7825c for Cass | roof
deck construction, and shall be spaced to withstand an uplift pressure of
90 pounds per square foot.

2.3.3 Met al Di sks
Flat and not less than 30 gauge thickness. Disks used with nails or
fasteners for securing fiberboard insulation shall be mninum | inch
diameter. Disks used with nails or fasteners for securing other board
i nsul ation shall be mininmum 2-1/8 inches in dianeter.

2.4 VENTI NG | NORGANI C BASE SHEET

ASTM D 4897, Type |1, Non-perforated, with spot nopping hol es where
speci fi ed.

2.5 GLASS ROOFI NG FELT
ASTM D 2178, Type |V.

2.6 ORGANI C ROOFI NG FELT
ASTM D 226, Type I.

2.7 WOOD NAI LERS
Wbod nailers shall conformto Section 06100 ROUGH CARPENTRY, i ncl udi ng
preservative treatnent. Edge nailers shall be not |less than nomnal 6
i nches wide and of thickness to finish flush with the top surface of the
i nsul ation. Surface mounted nailers shall be a nomnal 3 inches w de by
the full thickness of the insulation.

PART 3 EXECUTI ON

3.1 COORDI NATI ON REQUI REMENTS

I nsul ation and roofing menbrane shall be finished in one operation up to
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3.

3.

3.

the Iine of termnation at the end of each day's work. Conpleted sections
shal | be wat erproofed when nore than one day is required to finish the
roofing. Phased construction will not be permitted.

2 ENVI RONVENTAL CONDI TI ONS

Air tenmperature shall be above 40 degrees F and there shall be no visible
ice, frost, or noisture on the roof deck when the insulation and roofing
are installed.

3 SUBSTRATE PREPARATI ON

The substrate construction of any bay or section of the building shall be
conpl eted before insulation or vapor retarder work is begun thereon

I nsul ation or vapor retarder applied directly on |ightweight insulating
concrete or gypsumshall not be scheduled until the insulating concrete
passes the air-dry density test specified in Section 03300 CAST-I| N PLACE
STRUCTURAL CONCRETE. Vents and other itens penetrating the roof shall be
secured in position and properly prepared for flashing. Prior to
application of vapor retarder or insulation, substrate joints shall be
covered with a 4 inch strip of roofing felt, enbedded in and coated with
asphalt cement. Substrate surface shall be smooth, clean, and dry at tine
of application.

.4 HEATI NG OF ASPHALT

Asphalt shall not be heated higher than 75 degrees F above the EVT or 50
degrees F below the flash point, or 525 degrees F, whichever is |ower.

EVT and flash point tenperatures of asphalt in the kettle shall be

conspi cuously posted on the kettle. Kettle shall be provided with
automatic thernostatic controls and an accurate thernmonmeter. Kettle
operators shall be in attendance at all tinmes during heating to ensure that
t he maxi mumtenperature is not exceeded. Asphalt shall be applied within a
range of 25 degrees F bel ow or above the EVT, or as specified by the

manuf acturer. Application tenperature shall be nmeasured at the nmop bucket
or mechanical applicator. Asphalt at a tenperature below this range shal
be returned to the kettle. Flane-heated equi pnent shall not be placed on
the roof.

.5 VAPOR RETARDER

.5.1 CGeneral Application

Vapor retarder shall consist of two plies of roofing felt, nopped at right
angle to the slope, with 6 inch end | aps staggered at |east 12 inches.
The full 19 inch starter ply and full 36 inch wide ply sheets shall be
pl aced, in succession, in hot asphalt inmediately behind the applicator
Each ply shall be solid nopped in not |less than 20 nor nore than 30 pounds
of asphalt per square. A squeegee shall be used with glass felts and a
broom shal|l be used with organic felts to enbed the felts, elimnate air
pockets and obtai n adhesi on between the plies. Side and end |aps shall be
conpletely sealed. Asphalt shall be visible beyond all edges of each ply
as it is being installed. Plies shall be laid free of winkles, creases or
fishmouths. Workers shall not wal k on nmopped surfaces when the asphalt is
sticky. For slopes exceeding 1/2 inch per foot, each ply shall be nailed
2 and 6 inches fromthe upper edge with nails spaced 12 inches on centers
and staggered in each row.

5.2 Edge Requirenents

SECTI ON 07220 Page 7



SITE WORK AND STORAGE BUI LDI NG RANGE 19B, SOTF DACA21- 03- R- 0046
FORT BRAGG NC (SF 00006-0)

At walls, eaves and rakes, the vapor retarder organic felts shall be
extended 9 inches, or separate organic felt plies shall be extended 9
inches, with not less than 9 inches on the substrate, and the extended
portion turned back and nopped in over the top of the vapor retarder. At
roof penetrations other than walls, eaves and rakes, the vapor retarder or
separate plies shall be extended 9 inches to forma |ap which shall later
be fol ded back over the edge of the insulation. Asphalt roof cenment shal
be used under the vapor retarder for at least 9 inches fromwalls, eaves,
rakes and ot her penetrations.

3.5.3 Over Gypsum I nsul ating Concrete or Lightweight Insulating Concrete

One ply of venting inorganic base sheet shall be laid, wthout nopping, at
right angle to the slope with 4 inch side laps and 6 inch end laps. Laps
shal | be bonded with hot asphalt. End |laps shall be staggered. Base sheet
shall be nailed 9 inches on centers at side laps and in 2 rows 11 inches
apart down the center of the sheet with nails 18 inches on centers and
staggered. The 2-ply vapor retarder shall then be applied over the base
sheet as specified above.

3.5.4 Over Concrete Decks and First Layer of Insulation on Steel Decks

The 2-ply vapor retarder shall be applied as specified above except that
venting inorgani c base sheet shall be del eted.

3.5.5 Over Structural Concrete on Non-Venting Support

One ply of venting inorganic base sheet with nopping holes shall be laid
dry at right angle to the slope with 4 inch side laps and 6 inch end
| aps. The vapor retarder shall then be applied as specified.

3.6 | NSTALLATI ON OF WOOD NAI LERS

Nai |l ers shall be secured to cast-in-place deck materials by not |ess than
3/ 8 inch diameter anchors enbedded in the deck not over 4 feet on centers.
Nai | ers shall be secured to precast deck materials and to steel decks as
i ndicated. Bolt anchors shall have nuts and washers countersunk, and bolts

shall be cut flush with top of nailer. Powder-actuated fasteners, sized
and spaced for nail er anchorage equivalent to that specified and indicated,
may be used when approved. Surface nounted nailers shall be installed
parallel with the roof slope and shall be spaced not over 4 feet
face-to-face, except that where the insulation units are less than 4 feet
in length the nailers shall be spaced to mninize cutting of the insulation

3.7 APPL| CATI ON OF | NSULATI ON

Insulation shall be laid in two or nore layers. Units of insulation shal
be laid in courses parallel with the roof slope. End joints shall be
staggered. Insulation shall be cut to fit neatly agai nst adjoining
surfaces. Joints between insulation boards shall not exceed 1/4 inch
Joints in successive |layers shall be staggered with respect to joints of
preceding | ayer. \Were insulation is applied over steel deck, |ong edge
joints shall continuously bear on surfaces of the steel deck. Insulation
which can be readily lifted after installation is not considered to be
adequately secured. Insulation shall be applied so that all roof

i nsul ati on applied each day is waterproofed the same day. Phased
construction will not be pernmitted. Application of inperneable faced

i nsul ation shall be perforned wi thout damage to the facing.
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3.7. 1 Mechani cal Fasteni ng

On steel decks, or any slope exceeding 1/2 inch per foot, the first |ayer
of insulation shall be mechanically fastened. Method of attachment shal
be in accordance with reconmendations of the insulation manufacturer and
requi renents specified.

3.7.2 St eel Decks

Uni nsul at ed steel decks shall have insulation applied to span the stee
deck flutes and to act as an underlaynent for the roof nmenbrane. First
| ayer of insulation on steel deck shall be conpatible with mechanica
fast eni ng

3.7.3 Foam | nsul ati on

Pol yi socyanurate, or polystyrene foaminsul ati ons shall be isolated from
built-up roof and nodified bitunen nenbrane by a separate or conposite

| ayer of cellular glass, mneral fiber board, perlite board, glass nat
gypsum roof board, or fiberboard. Polystyrene shall not be exposed to

sol vent - base adhesive, coal-tar bitumen or to asphalt which is hotter than
200 degrees F.

3.7. 4 Install ation

Except for the first layer on steel deck, insulation |layers shall be laid
in solid nmoppings of hot asphalt applied at a rate of at |east 20 pounds
per square. Asphalt shall not be applied further than one panel |ength
ahead of roof insulation being installed. Were roof slopes are greater
than 1/2 inch per foot, roof insulation shall be held in place by both
asphalt noppi ng and nechani cal fasteners. Asphalt priner shall be applied
at the rate of 1 gallon per square over the entire surface to be nopped
when the insulation is applied over concrete deck. The edges of insulation
boards adj oi ni ng vented nailers shall be kept free of asphalt.

3.7.5 Protecti on Requirenents

The insul ation shall be kept dry at all tinmes. Insulation boards shall not
be kicked into position. Exposed edges of the insulation shall be
protected by cutoffs at the end of each work day or whenever precipitation
is iminent. Cutoffs shall be 2 layers of bitum nous-saturated felt set in
pl astic bitum nous cenment. Cutoffs shall be renpved when work is resuned.
Edges of insulation at open spaces between insulation and parapets or other
wal | s and spaces at curbs, scuttles, and expansion joints, shall be
protected until permanent roofing and flashing is applied. Storing,
wal ki ng, wheeling, or trucking directly on insulation or on roofed surfaces
will not be permtted.

3.8 I NSPECTI ON

The Contractor shall establish and maintain an i nspection procedure to
assure conpliance of the installed roof insulation with the contract
requirenents. Any work found not to be in conpliance with the contract
shal |l be promptly renpoved and repl aced or corrected in an approved nanner.
Quality control shall include, but not be limted to, the foll ow ng:

a. Qoservation of environnental conditions; nunber and skill |evel of
insul ati on workers; start and end tine of work.
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b. Verification of certification, listing or |abel conpliance with FM
P9513.

c. Verification of proper storage and handling of insulation and
vapor retarder materials before, during, and after installation

d. Inspection of vapor retarder application, including edge envel opes
and nechani cal fastening.

e. Inspection of mechanical fasteners; type, number, |ength, and
spaci ng.

f. Coordination with other materials, cants, sleepers, and nailing
strips.

g. Inspection of insulation joint orientation and | aps between
| ayers, joint width and bearing of edges of insulation on deck

h. Installation of cutoffs and proper joining of work on subsequent
days.

i. Continuation of conplete roofing systeminstallation to cover
i nsul ation installed sane day.

-- End of Section --
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ELASTOVERI C ROCFI NG ( EPDM
09/ 95

PART 1  GENERAL

1.1 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 gnati on only.

AVERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM D 4637 (1996) EPDM Sheet Used in Single-Ply Roof
Menbr ane

1.2 SUBM TTALS

Covernnment approval is required for submittals with a "G' designation;
submttals not having an "G' designation are for information only. The
followi ng shall be subnitted in accordance with Section 01330 SUBM TTAL
PRCCEDURES:

SD- 04 Dr awi ngs
Roofi ng System
Drawi ngs showi ng size of sheets, position of sheets and splices, flashing
details, fastening patterns where applicable for insulation and nenbrane
sheets, and expansion joint details. Detail show ng construction of water
cutoffs to be used at nenbrane terminations at the end of a day's work to
seal the roofing systemfromwater intrusion.

SD-06 Instructions

Install ati on;

Manuf acturer's instructions for preparing and installing the nenbrane,
flashings, seans, insulation, nailers and other accessories.

SD-08 Statements
Protection Pl an;
Protection plan showi ng areas to be protected, type of material used; a
plan to protect the nenbrane from danage until conpletion of work by other
trades, and a description of the method of repairing the roofing.

| nspection;

The inspection procedure for substrate suitability including decks, curbs
and insulation installation, prior to start of the work.

I nspection procedures during and after placement of the menbrane, and after
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conpl etion of work by other trades.
SD- 13 Certificates
Mat eri al s;
Certificates of conpliance attesting that the roofing systemand materials
neet specification requirenents. The certificates shall list the

conponents required for the specified fire and wind uplift resistance
ratings.

.3 GENERAL REQUI REMENTS

Provide and install new El astonmeric nenbrane roofing which is a fully
adheared systemto the roof surfaces indicated. Roofing nenbrane sheet
wi dt hs shall be consistent with nmenbrane attachnent nethods and wind uplift
requi renents, and shall be as large as practical to nminimze joints.
Menbrane shall be free of defects and foreign material. Flashing work shal
be coordinated to pernmt continuous nenbrane installation operations.
Applied insulation shall be weatherproofed by the nenbrane on the sane day.

. 3.1 Delivery and Storage

Materials shall be delivered to the jobsite in the manufacturer's ori ginal
unopened packages, clearly nmarked with the manufacturer's nane, brand nane,
and description of contents. Materials other than ballast shall be stored
in clean, dry areas. Storage tenmperatures shall be as specified by the
manuf act urer.

.3.2 VWarranty

Manuf acturer's standard warranty for the roofing systemshall be provided
for not less than 10 year from acceptance of the work. Warranty shal
state that manufacturer shall repair or replace defective materials if the
roofing system | eaks or allows the insulation beneath the menbrane to
become wet during the period of the warranty.

PART 2 PRODUCTS

2.

1 ADHESI VES

Adhesi ves, splicing cenments, solvents, and seal ants shall be as recomended
by the nenbrane manufacturer.

.2 FLASHI NG

Fl ashing shall be of ultra-violet resistant materials as recommended by the
menbrane manufacturer. Prefabricated shaped flashi ngs shall be used where
possi bl e. Sheared edges of netal flashings that contact the nenbrane shal
be turned into a tight hem

.3 MENVBRANE

Menbrane shall conformto ASTM D 4637, Type | EPDM

.4 PREFABRI CATED ACCESSORI ES

Pi pe seal s and expansion joint covers shall be types and sizes recomended
by the nenbrane manufacturer.
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2.5 Rubber Wal kboards and Precast Concrete Paver Bl ock Wl kways
Provi de either of the foll ow ng:
2.5.1 Rubber Wal kboar ds

Prefornmed reprocessed rubber, conpatible with the EPDM sheet, 1/4 inch
m ni mum t hi ckness, and wei ghing not less than 1 1/2 pounds per square foot.

2.5.2 Precast Concrete Paver Bl ock

Precast concrete bl ocks, sized as indicated, w thout sharp edges and
proj ections, and wei ghing no nore than 80 pounds each

2.6 Roof | nsul ati on Bel ow EPDM Sheet

Insul ation shall be conpatible with EPDM sheet as recomended i n EPDM
manuf acturer's printed instructions.

PART 3 EXECUTI ON
3.1 ENVI RONVENTAL CONDI TI ONS

Menbrane shall not be installed in high wind, inclement weather or when
there is visible ice, frost or npoisture on the deck, insulation or
menbrane. Menbrane shall not be installed when air tenperature is bel ow
t he m ni mum speci fied by the nenbrane manuf acturer

3.2 PREPARATI ON

The substrate of any bay or section of the building shall be conplete and
suitable for insulation and nmenbrane installation before roofing is begun
Sur f aces agai nst which nmenbrane is applied shall be snooth, clean, and free
fromdirt, water, dew, oil, grease, sharp edges and construction debris;

all joints over 1/4 inch wi de shall be sealed; joints over 1/2 inch between
i nsul ati on boards shall be filled with the same insulation. Wod nailers
shal |l conply with Section 06100 ROUGH CARPENTRY

3.3 | NSTALLATI ON

Installation shall conply with the manufacturer's approved instructions,
except as ot herw se specifi ed.

3.3.1 Fl ashi ng

Fl ashi ngs shall be of type and style as reconmended by manufacturer.

3.3.2 Menbrane Installation
Menbrane shall be applied in accordance with the manufacturer's
instructions and the follow ng requirements. Adjoining sheets conpri sing
t he menbrane shall be adhered one to another using a butyl-based contact

adhesive. Mninmumw dth of the laps shall be 3 in. A primer shall be used
bef ore applying the contact adhesive if required by the nenbrane

manufacturer. In applying the contact adhesive, the mininumthickness of
the wet filmshall be in accordance with the nenbrane manufacturer's
recomrendations. |f manufacturer's reconmendati ons are not avail able, the

m ni mum t hi ckness shall be 0.025 inch. A wet filmthickness gage shall be
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used to deternine wet filmthickness. Direction of lap shall be such that
water flows over lap. Menbrane joints shall be free of winkles or
fishmout hs. Before application of the contact adhesive, the rubber
surfaces to be mated shall be well cleaned. Joints shall be inspected over
entire length after conpletion and defective areas shall be reseal ed and
patched. Damaged areas of nenbrane shall be renpbved and replaced with new
materi al s, |apping underlying menbrane by at |least 3 inches on all sides.

3.4 PROTECTI ON OF FI NI SHED ROCFI NG

The roofing nmenbrane shall be protected from damage by other trades. After
conpl etion of work by other trades, the protection shall be renpbved and the
roof shall be inspected. Any danage shall be repaired in accordance with

t he recomendati ons of the roofing nmanufacturer.

3.5 | NSPECTI ON

The Contractor shall establish and naintain an i nspection procedure to
assure conpliance of the installed elastoneric roofing with the contract
requi renents. The procedure shall include a checklist of points to be
observed. Any work found not to be in conpliance with the contract shal
be pronptly renoved and replaced or corrected in an approved manner

Quality control shall include, but not be limted to, the foll ow ng:
a. (Observation of environnmental conditions; nunber and skill |evel of
roofing workers; start and end tine of various tasks; condition of
substrate.

b. Verification of conpliance of materials before, during and after
install ation.

c. Inspection of insulation, nailers, flashings, penetrations and
wor k requiring coordination with roofing.

d. Inspection of menbrane placerment, splicing, and attachment.

-- End of Section --
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SECTI ON 07900

JO NT SEALI NG
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PART 1 GENERAL

1

1 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 gnati on only.

AVERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM C 570 (1995) G I- and Resin-Base Caul ki ng
Conpound for Building Construction

ASTM C 834 (1995) Latex Seal ants

ASTM D 1056 (1991) Flexible Cellular Materials -

Sponge or Expanded Rubber

.2 SUBM TTALS

Covernment approval is required for submittals with a "G' designation;
submttals not having a "G' designation are for information only. The
followi ng shall be subnmitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD- 03 Product Data
Backi ng. Bond- Br eaker.
Seal ant .
Manuf acturer's descriptive data including storage requirenents, shelf |ife,
curing tine, instructions for m xing and application, and priner data (if
required). A copy of the Material Safety Data Sheet shall be provided for
each solvent, priner or sealant material

SD-07 Certificates

Seal ant .

Certificates of compliance stating that the materials conformto the
speci fied requirenents.

.3 ENVI RONMVENTAL REQUI REMENTS

The anbi ent tenperature shall be within the limts of 40 to 90 degrees F
when the seal ants are applied.

.4 DELI VERY AND STORAGE

Materials shall be delivered to the job in the nmanufacturer's original
unopened contai ners. The container |abel or acconpanying data sheet shal
i nclude the following information as applicable: manufacturer, name of
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material, fornula or specification nunber, |ot nunber, color, date of
manuf acture, nixing instructions, shelf life, and curing tine at the
standard conditions for |aboratory tests. Materials shall be handl ed and
stored to prevent inclusion of foreign materials. Materials shall be
stored at tenperatures between 40 and 90 degrees F unl ess ot herwi se
speci fied by the nanufacturer

PART 2 PRODUCTS

2.1 BACKI NG

Backi ng shall be 25 to 33 percent oversize for closed cell and 40 to 50
percent oversize for open cell naterial, unless otherw se indicated.

2.1.1 Rubber

Cel I ul ar rubber sponge backi ng shall be ASTM D 1056, Type 1, open cell
Class A, round cross section

2.2 BOND- BREAKER

Bond- br eaker shall be as recommended by the seal ant nmanufacturer to prevent
adhesi on of the sealant to backing or to bottom of the joint.

2.3 PRI MER

Primer shall be non-staining type as recomended by seal ant nanuf act urer
for the application.

2.4 CAULKI NG
Q- and resin-based caul ki ng shall be ASTM C 570.
2.5 SEALANT
2.5.1 LATEX
Latex Seal ant shall be ASTM C 834.
2.6 SOLVENTS AND CLEANI NG AGENTS

Sol vent's, cleaning agents, and accessory materials shall be provided as
recommended by the manufacturer

PART 3 EXECUTI ON

3.1  GENERAL

3.1.1 Surface Preparation
The surfaces of joints to receive sealant or caul k shall be free of al
frost, condensation and noisture. G, grease, dirt, chalk, particles of
nortar, dust, |loose rust, loose mll scale, and other foreign substances
shal |l be renpved from surfaces of joints to be in contact with the seal ant.
G| and grease shall be renmpved with solvent and surfaces shall be wi ped
dry with clean cloths. For surface types not |isted bel ow, the seal ant
manuf acturer shall be contacted for specific reconmendations.

3.1.2 Concrete and Masonry Surfaces
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Where surfaces have been treated with curing conpounds, oil, or other such
materials, the materials shall be renoved by sandbl asting or w re brushing.
Laitance, efflorescence and | oose nortar shall be renpbved fromthe joint
cavity.

3.1.3 St eel Surfaces

Steel surfaces to be in contact with sealant shall be sandblasted or, if
sandbl asti ng woul d not be practical or woul d damage adjacent finish work,
the netal shall be scraped and wire brushed to renove | oose mll scale.
Protective coatings on steel surfaces shall be renpbved by sandbl asting or
by a solvent that |eaves no residue.

3.1.4 Al um num Sur f aces

Al umi num surfaces to be in contact with seal ants shall be cl eaned of
tenporary protective coatings. Wen masking tape is used for a protective
cover, the tape and any residual adhesive shall be renmoved just prior to
applying the sealant. Solvents used to renove protective coating shall be
as reconmended by the manufacturer of the alum numwork and shall be
non- st ai ni ng.

3.1.5 Wood Surfaces

Wbod surfaces to be in contact with sealants shall be free of splinters and
sawdust or other |oose particles.

3.2  APPL| CATI ON

3.2.1 Maski ng Tape
Maski ng tape may be placed on the finish surface on one or both sides of a
joint cavity to protect adjacent finish surfaces frompriner or seal ant

snears. Masking tape shall be rempbved within 10 minutes after joint has
been filled and tool ed.

3.2.2 Backi ng

Backi ng shall be installed to provide the indicated seal ant depth. The
installation tool shall be shaped to avoid puncturing the backing.

3.2.3 Bond- Br eaker

Bond- br eaker shall be applied to fully cover the bottom of the joint
wi t hout contam nating the sides where seal ant adhesion is required.

3.2.4 Pri mer
Primer shall be used on concrete nmasonry units, wood, or other porous
surfaces in accordance with instructions furnished with the seal ant.
Primer shall be applied to the joint surfaces to be sealed. Surfaces
adj acent to joints shall not be primed.

3.2.5 Seal ant
Seal ant shall be used before expiration of shelf [ife. Milti-conponent

seal ants shall be mi xed according to manufacturer's printed instructions.
Seal ant in guns shall be applied with a nozzle of proper size to fit the
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width of joint. Joints shall be sealed as detailed in the draw ngs.

Seal ant shall be forced into joints with sufficient pressure to expel air
and fill the groove solidly. Sealant shall be installed to the indicated
dept h wi t hout displacing the backing. Unless otherw se indicated,

speci fied, or recommended by the manufacturer, the installed seal ant shal
be dry tooled to produce a uniformy smooth surface free of winkles and to
ensure full adhesion to the sides of the joint; the use of solvents, soapy
water, etc., will not be allowed. Sealants shall be installed free of air
pockets, foreign enbedded matter, ridges and sags. Sealer shall be applied
over the seal ant when and as specified by the seal ant nanuf acturer

3.3 CLEANI NG

The surfaces adjoining the sealed joints shall be cleaned of snears and
other soiling resulting fromthe seal ant application as work progresses.

-- End of Section --
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PART 1 GENERAL
1.1 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 gnati on only.

AVERI CAN CONFERENCE OF GOVERNVENTAL | NDUSTRI AL HYGQ ENI STS (ACGA H)

ACA H 02 (1996) Threshold Limt Values for Chemn cal
Subst ances and Physical Agents and
Bi ol ogi cal Exposure Indices

AVERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM D 3273 (1994) Resistance to Gowh of Mdld on the
Surface of Interior Coating in an
Envi ronnent al Chanber

ASTM D 3274 (1995) Evaluating Degree of Surface
Di sfigurement of Paint Filns by M crobial
(Fungal or Algal) Gowh or Soil and Dirt
Accunul ati on

ASTM D 4258 (1988; R 1992) Surface C eaning Concrete
for Coating

COMVERCI AL | TEM DESCRI PTI ONS ( ClI D)

CI D A- A-1500 (Rev A) Seal er, Surface (Latex Bl ock
Filler)
CI D A-A-2247 (Basic) Paint, Latex (Sem gloss, Interior)
CID A-A- 2542 (Basic) Seal er, Terrazzo and Concrete
Fl oors, Waterbased
CID A-A-2962 (Basic) Enamel, Al kyd
CID A-A-2994 (Basic) Prinmer Coating, Interior, for

VWl | s and Wod
FEDERAL SPECI FI CATI ONS ( FS)

FS TT-C- 542 (Rev E) Coating, Polyurethane, Gl -Free,
Moi sture Curing

FS TT-C 555 (Rev B; Am 1) Coating, Textured (for
Interior and Exterior Masonry Surfaces)

FS TT-E-2784 (Rev A) Enamel (Acrylic-Emulsion, Exterior
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d oss and Sem gl oss) (Metric)

STEEL STRUCTURES PAI NTI NG COUNCI L ( SSPC)

SSPC Pai nt 25 (1991) Red lron Oxide, Zinc Oxide, Raw
Linseed G| and Al kyd Primer (Wthout Lead
and Chromate Pignents)

SSPC SP 1 (1982) Sol vent d eaning

SSPC SP 2 (1995) Hand Tool d eaning

SSPC SP 3 (1995) Power Tool C eaning
SSPC SP 7 (1994) Brush-Of Blast C eaning

1.2 SUBM TTALS

Covernment approval is required for submittals with a "G' designation;
submttals not having a "G' designation are for information only. The
followi ng shall be subnitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD- 03 Product Data
Pai nt .

The nanes, quantity represented, and intended use for the proprietary
brands of naterials proposed to be substituted for the specified naterials
regardl ess of quantities in states where VOC content |linitations apply.

SD- 08 Manufacturer's | nstructions
M xi ng and Thi nning. Application.

Manuf acturer's current printed product description, naterial safety data
sheets (MBDS) and technical data sheets for each coating system Detail ed
m xi ng, thinning and application instructions, mnimmand maxi mum
application tenperature, and curing and drying tinmes between coats for
epoxy, noisture-curing polyurethane, and liquid glaze coatings. Detailed
application instructions for textured coatings shall be provided.

SD-06 Test Reports
Pai nt .

A statement as to the quantity represented and the intended use, plus the
following test report for batches in excess of 50 gall ons:

a. A test report showi ng that the proposed batch to be used neets
specified requirenents:

b. A test report showing that a previous batch of the sane
formul ation as the batch to be used net specified requirenents,
pl us, on the proposed batch to be used, a report of test results
for properties of weight per gallon, viscosity, fineness of grind,
drying tine, color, and gl oss.
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SD-07 Certificates
Lead. Ml dewcide and Insecticide. Volatile O ganic Conpound (VOC) Content.

Certificate stating that paints for interior use contain no nmercuria

m | dewci de or insecticide. Certificate stating that paints proposed for
use contain not nore than 0.06 percent |ead by weight of the tota

nonvol atile. Certificate stating that paints proposed for use neet Federa
VOC regul ati ons and those of the of the local Air Pollution Contro
Districts having jurisdiction over the geographical area in which the
project is |ocated.

SD- 04 Sanpl es
Pai nt .

Wiile the material is at the site or source of supply, and at a tine
agreeable to the Contractor and the Contracting Officer, a 1 quart sanple
of each col or and batch, except for quantities of 50 gallons or |ess, shal
be taken by random sel ection fromthe seal ed contai ners by the Contractor
in the presence of a representative of the Contracting Oficer. The
contents of the containers to be sanpled shall be thoroughly m xed to
ensure that the sanple is representative. Sanples shall be identified by
desi gnat ed nane, specification nunber, nmanufacturer nane and address, batch
nunber, project contract nunber, intended use, and quantity invol ved.

1.3 PACKAG NG, LABELI NG, AND STORI NG

Pai nts shall be in sealed containers that |egibly show the designated nane,
formula or specification nunber, batch nunber, color, quantity, date of
manuf acture, manufacturer's fornul ation nunber, nanufacturer's directions
i ncl udi ng any warni ngs and speci al precautions, and name of nanufacturer
Pi gment ed paints shall be furnished in containers not |arger than 5 gall ons.
Pai nts and thinner shall be stored in accordance with the manufacturer's
witten directions and as a mnimumstored off the ground, under cover,
with sufficient ventilation to prevent the buil dup of flamuable vapors and
at tenperatures between 40 and 95 degrees F. Paints shall be stored on the
project site or segregated at the source of supply sufficiently in advance
of need to allow 30 days for testing.

1.4 APPROVAL OF MATERI ALS

When sanpl es are tested, approval of naterials will be based on tests of
the sanples; otherwi se, materials will be approved based on test reports
furnished with them |If materials are approved based on test reports

furni shed, sanmples will be retained by the Government for testing should
the materials appear defective during or after application. |In addition to
any other renedies under the contract the cost of retesting defective
materials will be at the Contractor's expense.

1.5 ENVI RONVENTAL CONDI TI ONS

Unl ess ot herwi se reconmended by the paint manufacturer, the anbient
tenperature shall be between 45 and 95 degrees F when applyi ng coatings

ot her than water-thinned, epoxy, and noisture-curing pol yurethane coatings.
Wat er -t hi nned coatings shall be applied only when anbient tenperature is
bet ween 50 and 90 degrees F. Epoxy, and noisture-curing pol yurethane
coatings shall be applied only within the m ninum and nmaxi mum t enper at ures
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recommended by the coating manufacturer. Misture-curing polyurethane
shal |l not be applied when the relative hum dity is bel ow 30 percent.

1.6 SAFETY AND HEALTH

Work shall conply with applicable Federal, State, and |local |aws and

regul ations, and with the ACCI DENT PREVENTI ON PLAN, including the Activity
Hazard Anal ysis as specified in the CONTRACT CLAUSES. The Activity Hazard
Anal ysi s shall include anal yses of the potential inpact of painting
operations on painting personnel and on others involved in and adjacent to
t he work zone.

1.6.1 Wor ker Exposures

Exposure of workers to hazardous chem cal substances shall not exceed
[imts established by ACAH 02, or as required by a nore stringent
appl i cabl e regul ati on.

1.6.2 Toxi ¢ Conpounds

Toxi ¢ products having ineffective physiol ogi cal warning properties, such as
no or low odor or irritation |levels, shall not be used unless approved by
the Contracting O ficer.

1.6.3 Trai ni ng

Wor kers having access to an affected work area shall be informed of the
contents of the applicable material data safety sheets (MDSS) and shall be
i nfornmed of potential health and safety hazard and protective controls
associated with materials used on the project. An affected work area is
one which may receive msts and odors fromthe painting operations.

Workers involved in preparation, painting and clean-up shall be trained in
t he safe handling and application, and the exposure limt, for each
material which the worker will use in the project. Personnel having a need
to use respirators and masks shall be instructed in the use and nai nt enance
of such equi pnent.

1.6.4 Coor di nati on

Work shall be coordinated to mnimze exposure of building occupants, other
Contractor personnel, and visitors to msts and odors from preparation
pai nting and cl ean-up operati ons.

PART 2 PRODUCTS
2.1 PAI NT

The term "paint" as used herein includes emulsions, enanels, paints,

stai ns, varnishes, sealers, cenent-enmulsion filler, and other coatings,
whet her used as prinme, internmediate, or finish coat. Paint shall conform
to the requirenents listed in the painting schedules at the end of this
section, except when the required anpbunt of a material of a particular
batch is 50 gallons or |less, an approved first-line proprietary paint
material with simlar intended fornul ation, usage and color to that
specified may be used. Additional requirenents are as foll ows:

2.1.1 Colors and Tints

Col ors shall be as selected from manufacturer's standard col ors, as
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i ndi cated. Manufacturer's standard color is for identification of col or
only. Tinting of epoxy and urethane paints shall be done by the

manuf acturer. Stains shall conformin shade to manufacturer's standard
color. The color of the undercoats shall vary slightly fromthe col or of
t he next coat.

2.1.2 M | dewci de and | nsectici de

Pai nt specified for all coats applied to fabrics and vapor barrier jackets
over insulation shall contain a mldewide that will not adversely affect
the color, texture, or durability of the coating. The mldewide shall be
i ncorporated into the paint by the manufacturer and shall attain a surface
di sfigurenent rating of 8 or greater when tested in accordance with ASTM D
3273 and eval uated in accordance with ASTM D 3274. Mercurial mldewcide

shall not be used in interior paint. Insecticides shall not be used in
pai nt .
2.1.3 Lead

Paints containing |ead in excess of 0.06 percent by weight of the total
nonvol atile content (calculated as |lead nmetal) shall not be used.

2.1.4 Chr om um

Pai nts containing zinc chromate or strontium chronmate pignents shall not be
used.

2.1.5 Vol atil e Organic Conpound (VOC) Content

Pai nts shall conply with applicable federal, state and | ocal |aws enacted
to insure conpliance with Federal Clean Air Standards and shall conformto
the restrictions of the local air pollution control authority.

PART 3 EXECUTI ON
3.1 PROTECTI ON OF AREAS NOT TO BE PAI NTED

Itens not to be painted which are in contact with or adjacent to painted
surfaces shall be rempved or protected prior to surface preparation and
pai nting operations. Itens renmoved prior to painting shall be replaced
when painting is conpleted. Follow ng conpletion of painting, workmen
skilled in the trades involved shall reinstall renoved itenms. Surfaces
contam nated by coating materials shall be restored to original condition

3.2 SURFACE PREPARATI ON

Surfaces to be painted shall be clean and free of foreign matter before
application of paint or surface treatments. GO and grease shall be
renoved prior to mechanical cleaning. Ceaning shall be progranmed so that
dust and other contanminants will not fall on wet, newy painted surfaces.
Exposed ferrous nmetals such as nail heads on or in contact with surfaces to
be painted with water-thinned paints, shall be spot-primred with a suitable
corrosion-inhibitive primer capable of preventing flash rusting and
conpatible with the coating specified for the adjacent areas.

3.2.1 Concrete, Stucco and Masonry Surfaces

Concrete, stucco and masonry surfaces shall be allowed to dry at |east 30
days before painting, except concrete slab on grade which shall be all owed
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to cure 90 days before painting. Surfaces shall be cleaned in accordance
with ASTM D 4258. d aze, efflorescence, laitance, dirt, grease, oil
asphalt, surface deposits of free iron and other foreign matter shall be
renoved prior to painting. Surfaces to receive pol yurethane or epoxy
coatings shall be acid-etched or nechanically abraded as specified by the
coating manufacturer, rinsed with water, allowed to dry, and treated with
t he manufacturer's recommended conditioner prior to application of the
first coat.

3.2.2 Ferrous Surfaces

Ferrous surfaces including those that have been shop-coated, shall be

sol vent - cl eaned or detergent-washed in accordance with SSPC SP 1. Surfaces
that contain |loose rust, loose nmll scale, and other foreign substances
shal | be cl eaned nechanically with hand tools according to SSPC SP 2, power
tool s according to SSPC SP 3 or by sandbl asting according to SSPC SP 7.
Shop-coated ferrous surfaces shall be protected from corrosion by treating
and touching up corroded areas i medi ately upon detection

3.2.3 Nonferrous Metallic Surfaces
Gal vani zed, al um num and al unmi num al | oy, |ead, copper, and other nonferrous
nmetal surfaces shall be solvent-cl eaned or detergent-washed in accordance
with SSPC SP 1.

3.2. 4 Gypsum Board Surfaces

Gypsum board surfaces shall be dry and shall have all | oose dirt and dust
renoved by brushing with a soft brush, rubbing with a cloth, or
vacuum cl eaning prior to application of the first-coat naterial. A danp
cloth or sponge nmay be used if paint will be water-based.

3.2.5 Pl ast er Surfaces

Pl aster shall age at |east 30 days before painting. Plaster shall be clean
and free from | oose matter and shall have an instrunent-nmeasured noisture
content not exceeding 8 percent.

3.2.6 Wod Surf aces

Wbod surfaces shall be cleaned of foreign nmatter. Moisture content of the
wood shall not exceed 12 percent as neasured by a noisture neter, unless

ot herwi se aut horized. Wod surfaces adjacent to surfaces to receive

wat er -t hi nned paints shall be primed and/or touched up before applying

wat er -t hi nned paints. Small, dry seasoned knots shall be scraped, cleaned,
and given a thin coat of comrercial knot sealer, before application of the
primng coat. Pitch on |large, open, unseasoned knots and all other beads
or streaks of pitch shall be scraped off, or, if it is still soft, renobved
with mneral spirits or turpentine, and the resinous area shall be thinly
coated with knot sealer. Finishing nails shall be set, and all hol es and
surface inperfections shall be primed. After primng, holes and

i nperfections in finish surfaces shall be filled with putty or plastic wood
filler, colored to match the finish coat if natural finish is required,
allowed to dry, and sanded snoboth. Putty or wood filler shall be
conpati bl e with subsequent coatings.

3.3 M XI NG AND THI NNI NG

3.3.1 Cenent - Emul sion Fill er Coat
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Cenent and aggregate shall be dry-m xed so that uniformdistribution and
interm xing are obtained. Mxing liquid and one-half of the total anpunt
of water shall be prem xed and added gradually to the white portland cenent
and aggregate with constant stirring until a thick, smooth material is
obt ai ned. Enul sion paint shall then be added to the mxture and stirred
until uniformty is obtained. The blend shall have a thick, creany

consi stency. The renai nder of the water shall be added if necessary to
obtain a material with adequate application properties. Blending resin
emul si on or emul sion paint with any other conmponent shall be done with
caution; too rapid an agitation will cause air entraprment and foam ng.

3.3.2 Two- Conponent Systens

Two- conponent systens shall be mixed in accordance with manufacturer's
instructions. Any thinning of the first coat to ensure proper penetration
and sealing shall be as reconmended by the manufacturer for each type of
substrate.

3.4  APPLI CATI ON

Pai nting practices shall conply with applicable federal, state and | oca

| aws enacted to insure conpliance with Federal Clean Air Standards. Unless
ot herwi se specified or recommended by the paint nmanufacturer, paint may be
applied by brush, roller, or spray. At the tine of application, paint
shal | show no signs of deterioration. Uniform suspension of pignments shal
be mmi ntai ned during application. Each coat of paint shall be applied so
dry filmshall be of uniformthickness and free fromruns, drops, ridges,
waves, pinholes or other voids, |aps, brush marks, and variations in color
texture, and finish. Hiding shall be conplete. Rollers for applying

pai nts and enanels shall be of a type designed for the coating to be
applied and the surface to be coated. Special attention shall be given to
insure that all edges, corners, crevices, welds, and rivets receive a film
t hi ckness equal to that of adjacent painted surfaces. Paints, except

wat er -t hi nned types, shall be applied only to surfaces that are conpletely
free of noisture as deternined by sight or touch

3.4.1 Ventil ation

Affected areas shall be ventilated during paint application so that workers
exposure to chenical substances shall not exceed limts as established by
ACA H 02, or as required by a nore stringent applicable regulation

Interior work zones having a volunme of 10,000 cubic feet or |ess shall be
ventilated at a mnimumof 2 air exchanges per hour. Ventilation in |arger
wor k zones shall be maintained by neans of mechani cal exhaust. Sol vent
vapors shall be exhausted outdoors, away from air intakes and workers.
Return air inlets in the work zone shall be tenporarily sealed before start
of work until the coatings have dri ed.

3.4.2 Respirators

Operators and personnel in the vicinity of operating paint sprayers shal
wear respirators.

3.4.3 Fi rst Coat
The first coat on plaster, gypsumwall board, and other surfaces shal

i ncl ude repeated touching up of suction spots or overall application of
primer or sealer to produce uniformcolor and gl oss. Excess seal er shal
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be wi ped off after each application. The first coat on both faces of wood
doors shall be applied at essentially the same tine. d azed doors and
sashes shall be given the specified coating systemw thin 3 weeks of the
time they are gl azed, but not before the glazing material has set; paint
shal | overlay glass about 70 mls all around. Each varnish coat shall be
sanded lightly prior to application of subsequent coats.

3.4.4 Ti m ng

Surfaces that have been cl eaned, pretreated, and otherw se prepared for
pai nting shall be given a coat of the specified first coat as soon as
practical after such pretreatnent has been conpleted, but prior to any
deterioration of the prepared surface. Sufficient tine shall elapse

bet ween successive coats to pernmit proper drying. This period shall be
nodi fi ed as necessary to suit weather conditions. O l-based or

ol eoresi nous solvent-type paints shall be considered dry for recoating when
the paint feels firm does not deformor feel sticky under noderate
pressure of the thunb, and the application of another coat of paint does
not cause the undercoat to lift or |ose adhesion. Manufacturer's
instructions for application, curing and drying time between coats of

t wo- conponent systens shall be foll owed.

3.4.5 Fillers

Concrete and masonry surface voids shall be filled; however, surface
irregularities need not be conpletely filled. The dried filler shall be
uni formand free of pinholes. Filler shall not be applied over caul ki ng
conpound.

3.4.5.1 Cenent - Enul sion Filler

I mredi ately before filler application, surfaces shall be danpened uniformy
and thoroughly, with no free surface water visible, by several applications
of potable water with a fog spray, allowing tine between the sprayings for
water to be absorbed. Cenent-enulsion filler shall be scrubbed into the
surface vigorously with a stiff-bristled brush having tanpico or pal nyra
bristles not longer than 2-1/2 inches. At l|least 24 hours shall el apse

bef ore applying exterior enul sion paint over cenent-enulsion filler. Wen
t he anbi ent tenperature is over 85 degrees F, cenent-emulsion filler
surfaces shall be dampened lightly with a fog spray of potable water

i mediately prior to application of the subsequent paint coat.

3.4.5.2 Latex Filler
Latex filler, CID A-A-1500, shall be applied according to the
manuf acturer's instructions. Surface voids shall be filled and excess
filler shall be renmoved fromthe surface with a rubber squeegee. The
filler shall be allowed to dry the I ength of time specified by the
manuf acturer prior to applying successive coats of paint.

3.4.6 Textured Coating

Application of textured coating, FS TT-C-555, shall be as specified in the
manufacturer's printed directions.

3.4.7 Ferrous-Metal Prinmer

Primer for ferrous-nmetal shall be applied to ferrous surfaces to receive
pai nt other than asphalt varnish prior to deterioration of the prepared
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surface. The semitransparent filmapplied to sone pipes and tubing at the
mll is not to be considered a shop coat, but shall be overcoated with the
specified ferrous-nmetal priner prior to application of finish coats.

.5 Pl PE COLOR CODE MARKI NG

Pi pes in exposed areas and in accessibl e pipe spaces shall be provided with
color band and titles adjacent to all valves, except those provided at
pl umbi ng fixtures, at not nore than 40 foot spacing on straight pipe runs,
adj acent to change in direction, and on both sides where pipes pass through
wal s or floors. Color code marking shall be of the color listed in TABLE
| and the size listed in TABLE II. The arrows shall be installed adjacent
to each band to indicate the direction of flowin the pipe. The |egends
shal |l be printed in upper-case black letters as listed in TABLE |I. Letter
sizes shall be as listed in TABLE Il. Marking shall be painted or applied
usi ng col ored, pressure-sensitive adhesive markers of standard manufacture.
Pai nt shall be as specified for insulated and uni nsul ated pi pi ng.

TABLE |. COLOR CODES FOR MARKI NG PI PE
Letters and
Mat eri al Band Arr ow Legend
Col d wat er (potable) Green Wi te POTABLE
WATER
Fire protection water Red Wi te FI RE PR
WATER
Hot water (donestic) G een VWi te H W
Hot water recirculating (domestic) Green VWi te H WR
Hi gh tenp. water supply Yel | ow Bl ack HT.WS.
Hi gh tenp. water return Yel | ow Bl ack HT WR
Boi |l er feed water Yel | ow Bl ack B. F
Low tenp. water supply (heating) Yel | ow Bl ack L.T.WS
Low tenp. water return (heating) Yel | ow Bl ack L T.WR
Condenser water supply G een VWi te COND. W S.
Condenser water return G een VWi te COND. WR
Chilled water supply Green Wi te CHWS
Chilled water return G een VWi te CHWR
Treat ed wat er Yel | ow Bl ack TR WATER
Chemical feed Yel | ow Bl ack CH. FEED
Conpressed air Yel | ow Bl ack Cow. AR
Nat ural gas Bl ue Wi te NAT. GAS
Freon Bl ue VWi te FREON
Fuel oil Yel | ow Bl ack FUEL O L
St eam Yel | ow Bl ack ST™M
Condensat e Yel | ow Bl ack COND
TABLE 11. COLOR CODE MARKI NG Sl ZES

Qut si de Di anet er Lengt h of Arr ow Si ze of Legend

of Pipe Covering Col or Band Length x Wdth Letters and Nuneral s
(1 nches) (i nches) (1 nches) (1 nches)

Less than 1-1/2 8 8 x 2-1/4 1/2

1-1/2 to 2-3/8 8 8 x 2-1/4 3/4

2-1/2 to 7-7/8 12 8 x 2-1/4 1-1/4

8 to 10 24 12 x 4-1/2 2-1/2

Over 10 32 12 x 4-1/2 3-1/2
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TABLE I1. COLOR CODE MARKI NG Sl ZES
Qut si de Di anet er Lengt h of Arrow Si ze of Legend
of Pi pe Covering Col or Band Length x Wdth Letters and Nuneral s
(1 nches) (i nches) (1 nches) (1 nches)

3.6 M SCELLANECQUS PAI NTI NG
3.7 SURFACES TO BE PAI NTED

Surfaces listed in the painting schedules at the end of this section, other
than those listed in paragraph SURFACES NOT TO BE PAI NTED, shall be painted
as schedul ed.

3.8 SURFACES NOT TO BE PAI NTED

Surfaces in the followi ng areas shall not to be painted: , surfaces of
hardware, fittings, and other factory finished itens shall not be painted.

3.9 CLEANI NG

Cloths, cotton waste and other debris that m ght constitute a fire hazard
shal |l be placed in closed nmetal containers and renoved at the end of each
day. Upon conpletion of the work, staging, scaffolding, and containers
shal |l be renpved fromthe site or destroyed in an approved nmanner. Paint
and ot her deposits on adjacent surfaces shall be renoved and the entire job
left clean and acceptabl e.

3.10 PAI NTI NG SCHEDULES

The foll owi ng painting schedules identify the surfaces to be painted and
prescribe the paint to be used and the nunber of coats of paint to be
applied. Contractor options are indicated by ------ or------ bet ween
optional systems or coats.

EXTERI CR PAI NTI NG SCHEDULE

Sur f ace Fi rst Coat Second Coat Third Coat
Ferrous netal SSPC Pai nt 25 Cl D A-A-2962 Cl D A- A-2962
Gal vani zed FS TT-E-2784 FS TT-E-2784

net al . Type |11 Type | Type
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| NTERI OR PAI NTI NG SCHEDULE

DACA21- 03- R- 0046

Sur f ace First Coat Second Coat Third Coat

Pl aster, gypsum CID A-A-2994

board, concrete, Type |

Concrete masonry TT-F- 1098 CID A-A-2994 CID A-A- 2247

Concrete: floors CID A A 2542 None None
Type |

Ferrous Metal SSPC Pai nt 25 CI D A- A- 2962 CI D A-A-2962

unl ess

ot herw se

speci fied

Gal vani zed netal: FS TT-E-2784 FS TT-E-2784 None

Whod: FS TT- C 542 FS TT- C 542 None
Type I, Type 1,
Class A Class A

El ectri cal CID A-A-2247 CID A-A-2247

conduit runs

metal lic tubing

uni nsul at ed

ducts and pi pes,

pi pe hangers,

| ouvers, grilles,

and air outlets,

i n areas havi ng

pai nt ed adj acent

surf aces.

Faci ng of vapor Two coats of paint None

barrier jackets
of presized or
adhesi ve
finished cloth
cover insulation
on pipes, ducts,
and equi pnent.

to match
adj acent areas

-- End of Section --
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SECTI ON 16110

ELECTRI CAL VWORK
09/ 98

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by the
basi ¢ designation only.

AVERI CAN NATI ONAL STANDARDS | NSTI TUTE (ANSI)

ANSI C80.1 (1994) Rigid Steel Conduit - Zinc Coated
ANSI C80. 3 (1994) Electrical Mtallic Tubing - Zinc
Coat ed (EMI)

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM
ASTM B 1 (1995) Hard-Drawn Copper Wre

ASTM B 8 (1995) Concentric-Lay-Stranded Copper
Conductors, Hard, Medium Hard, or Soft

NATI ONAL ELECTRI CAL MANUFACTURERS ASSCCI ATl ON ( NEMR)
NEVA WD 1 (1983; R 1989) Wring Devices
NATI ONAL FI RE PROTECTI ON ASSQOCI ATI ON ( NFPA)
NFPA 70 (2002) National Electrical Code

UNDERWRI TERS LABORATORI ES I NC. (UL)

uL 1 (1993; R 1995) Flexible Metal Conduit

uL 4 (1996; R 1996) Arnored Cable

UL 6 (1997) Rigid Metal Conduit

uL 20 (1995; R 1998) Ceneral -Use Snap Switches

UL 360 (1996; R 1997) Liquid-Tight Flexible Stee
Condui t

UL 498 (1996; R 1998) Attachnent Plugs and
Recept acl es

UL 514A (1996) Metallic Qutlet Boxes

UL 514B (1997) Fittings for Conduit and Qutl et
Boxes

UL 514C (1996) Nonnetallic Qutlet Boxes,

Fl ush- Devi ce Boxes, and Covers
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UL 797 (1993; R 1997) Electrical Metallic Tubing

UL 943 (1993; R 1997) G ound-Fault Gircuit
Interrupters

UL 1242 (1996; R 1998) Internediate Metal Conduit

UL 1569 (1995; R 1997) Metal -C ad Cabl es

.2 SUBM TTALS

CGovernment approval is required for submittals with a "G' designation;
submittals not having a "G' designation are for infornation only. The
followi ng shall be subnmitted in accordance with Section 01330 SUBM TTAL
PRCCEDURES:

2.1 SD- 03 Product Data

a. Wres and cables
b. Wring devices and wall plates
c. Conduit and fittings

d. Qutlet boxes and covers

. 2.2 SD-06 Test Reports

a. 600-volt wiring test

Submit written copies of test results.

PART 2 PRODUCTS

2.

1 WRES AND CABLES

Wres and cables shall neet requirenents of NFPA 70 and UL for type of
i nsul ati on, jacket, and conductor specified or indicated.

1.1 Feeder and Branch Circuits Conductors

Conductors No. 8 AWG and | arger shall be stranded. Conductors No. 10 AWG
and smaller shall be solid. Provide copper conductor for sizes No. 6 AWG
and smaller. For No. 4 AWG and | arger shall be either copper or al um num
Provi de 600 volts, Type THHN THWN, XHHW i nsul ati on.

1.2 Renote Control and Signal Cable

Copper conductor; mninumsize for dass 1 circuits, No. 14 AW for d ass
2 lowenergy circuits, No. 16 AWG and for Class 3 lowenergy circuits, No.
22 AWG Provide 600 volt insulation, for Class 1; 300 volt insulation for
Class 2 and 3; rated 60 degree C

. 1.3 Bondi ng Conductors

ASTM B 1, solid bare copper for sizes No. 8 AWG and smaller; ASTMB 8,
Cl ass B, stranded bare copper for sizes No. 6 AWG and | arger.
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2.1.4 Metal-Cad Cable

UL 1569, NFPA 70, Type MC cabl e.
2.1.5 Arnored Cabl e

UL 4, NFPA 70, Type AC cable.
2.2 W RI NG DEVI CES AND WALL PLATES
2.2.1 Toggl e Switches

UL 20, 20 anperes, 120/277 volts, side wired, screwtype term nals.
Si ngl e-pol e quiet-type ivory handle.

2.2.2 Recept acl es
UL 498 and NEMA WD 1, general grade, heavy-duty, grounding-type.

2.2.3 Ground-Fault Crcuit Interrupter (GFCl) Receptacles
UL 943, duplex type for mounting in standard outlet box. Device shall be
capabl e of detecting current leak of 6 mllianperes or greater and tripping
per requirenments for Class A devices.

2.2.4 Devi ce Pl ates
UL 514A and UL 514C. Nylon or lexan, color to match color of the device
conplete with mounting screws with countersunk heads in color to match
finish of plates.

2.3 OQUTLET BOXES AND COVERS

UL 514A, cadm um or zinc-coated, if ferrous nmetal. UL 514C, if
nonnetal lic.

2.4 CONDUI T AND FI TTI NGS
2.4.1 Condui t

ANSI CB0.1, UL 6, rigid steel (zinc-coated); UL 1242, zinc-coated stee

i nternedi ate netal conduit (IMJ); ANSI C80.3, UL 797, electrical netallic
tubing (EMI); UL 1, flexible nmetal conduit; UL 360, liquid-tight flexible
netal conduit.

2.4.2 Conduit Fittings
UL 514B, ferrous fittings for nmetal conduit, EMI, and flexible netal
conduit shall be cadnmium or zinc-coated. Provide threaded-type fittings
for rigid netal conduit and I MC, split coupling is unacceptable. Provide
conpression type fittings for EMI

2.5 PANEL BOARDS

Panel boards to be bolt on circuit breaker type with ratings as shown on
dr awi ngs.

PART 3 EXECUTI ON
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3.1 | NSTALLATI ON
El ectrical installation shall conformto requirements of NFPA 70.
3.1.1 Conduit Installation

Install conduit and the required support in accordance with the
requi renments of NFPA 70.

3.1.2 Restrictions Applicable to Al um num Conduit

Do not install underground or encased in concrete or masonry. Do not use
brass or bronze fittings.

3.1.3 Restrictions Applicable to EMI

Do not install underground, in concrete, outdoors, hazardous areas and
areas subject to severe physical danmage including but not linmted to

equi prent roons where noving or replacing equi pment could physically damage
t he EMI

3.1. 4 Groundi ng Conduct or

Provi de bare or insulated, green equi pment groundi ng conductor in feeder
and branch circuits, including lighting circuits. G ound conductor shal

be separate fromelectrical systemneutral conductor. Provide bare or

i nsul ated, green conductor for groundi ng conductors installed in conduit or
raceways.

3.1.5 Conductor ldentification and Taggi ng

Conductor identification shall be provided within each encl osure where a
tap, splice, or termnation is made. Phase conductors of |ow voltage power
circuits shall be identified by col or coding.

a. Color coding shall be provided for service, feeder, branch, and
ground conductors. Color shall be green for grounding conductors
and white for neutrals; except where neutrals of nore than one
systemare installed in the sane raceway or box, other neutral
shall be white with colored (not green) stripe. The color coding
for 3-phase and singl e-phase | ow voltage systens shall be as
fol | ows:

120/ 208-vol t, 3-phase: Black(A), red(B), and blue(C
277/ 480-volt, 3-phase: Brown(A), orange(B), and yell ow(C).
120/ 240-vol t, 1-phase: Black and red.

3.2 FI ELD QUALI TY CONTRCL

Supply test equi pnent and personnel. Notify Contracting Oficer 5 working
days prior to each test.

3.2.1 600-Volt Wring Test

Test wiring to verify that no short circuits or accidental grounds exist.
Performinsul ation resistance test on wiring No. 6 AWG and | arger dianeter
using i nstruments which applies voltage of approximtely 500 volts to
provi de direct reading of resistance. M nimmresistance shall be 250, 000
ohns.
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-- End of Section --
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SITE WORK AND STORAGE BUI LDI NG RANGE 19B, SOTF DACA21- 03- R- 0046
FORT BRAGG NC (SF 00006-0)

SECTI ON 16512

I NTERI OR LI GHTI NG

PART 1 GENERAL

1

1

1

1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by the
basi ¢ designation only.

AMERI CAN NATI ONAL STANDARDS | NSTI TUTE ( ANSI )

ANSI CB82.1 (1997) Electric Lanp Ball ast-Line
Frequency Fl uorescent Lanp Ball ast

ANSI CB82.2 (1984; R 1995) Fluorescent Lanp Ballasts -
Met hods of Measur enent

ANSI CB2.4 (1992) Ballasts for
Hi gh- 1 ntensity-Di scharge and Low Pressure
Sodi um Lanps (Ml tipl e-Supply Type)
NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)
NFPA 70 (2002) National Electrical Code

UNDERWRI TERS LABORATORI ES I NC. (UL)

UL 935 (1995; R 1997, Bul. 1998) Fl uorescent-Lanp
Bal | ast s

UL 1029 (1994; R 1997) Hi gh-Intensity-Di scharge
Lanp Bal |l asts

UL 1570 (1995; R 1997) Fluorescent Lighting
Fi xt ures

UL 1571 (1995; R 1997) Incandescent Lighting
Fi xtures

UL 1572 (1995; R 1997) Hi gh Intensity Discharge

Li ghting Fixtures

.2 SUBM TTALS

CGovernnment approval is required for subnmittals with a "G' designation
submttals not having a "G' designation are for infornation only. The
followi ng shall be subnmitted in accordance with Section 01330 SUBM TTAL
PRCCEDURES:
2.1 SD- 03 Product Data

a. VLighting fixtures

2.2 SD- 02 Shop Drawi ngs
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SITE WORK AND STORAGE BUI LDI NG RANGE 19B, SOTF DACA21- 03- R- 0046
FORT BRAGG NC (SF 00006-0)

a. Installation details

PART 2 PRODUCTS

2.

1 LI GHTI NG FI XTURES

Provi de type and wattage as schedul ed.

1.1 Accessori es

Provi de required accessories for nounting and operation of each |ighting
fixture.

a. Thermal Protection: Provide thermal protection devices in
accordance with NFPA 70.

b. Surface Luminaires: Provide spacers and brackets required for
nount i ng.

.2 FLUORESCENT LI GHTI NG FI XTURES

UL 1570.

2.1 Fl uorescent Lanps

Provi de type and col or tenperature of |anp as schedul ed.

. 2.2 Fl uorescent Bal | ast

UL 935, ANSI C82.1, and shall be labeled Certified Ballast Manufacturers
(CBM certified by Electrical Testing Laboratory (ETL). Provide high power
factor type ballasts, designed to operate on systemvoltage to which they
are connected. Ballast shall be Class P and shall have sound rating "A"

.2.2.1 Ener gy- Savi ng Bal | ast

ANSI CB82.1. Provide energy-saving fluorescent electronic ballasts of the
CBMcertified full light output type tested in accordance with ANSI C82.2
nmet hods. Provide ballasts which are conpatible with energy-saving | anps.

.3 | NCANDESCENT LI GHT FI XTURES

UL 1571.

. 3.1 I ncandescent Lanps

Provi de type, and wattage as schedul ed.

.4 HI G+ | NTENSI TY- DI SCHARCGE (HI D) LI GHTI NG FI XTURES

ANS| C136.14 or UL 1572.

.4.1 H D Bal | asts

UL 1029, and ANSI CB82.4, designed to operate on system voltage to which
they are connected and constructed so that open circuit operation wll not
reduce the average life. Provide single-lanp ballasts which shall have a
m ni mum starting tenmperature of mnus 30 degrees C
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SITE WORK AND STORAGE BUI LDI NG RANGE 19B, SOTF DACA21- 03- R- 0046
FORT BRAGG NC (SF 00006-0)

2.4.2 H D Lanps
Provi de type, wattage, and col or of |anp as schedul ed.
2.5 PHOTOCELL SW TCH

UL 773 or UL 773A. Provide a directional lens in front of the cell to
prevent fixed light sources fromcreating a turnoff condition

PART 3 EXECUTI ON

3.1 | NSTALLATI ON
Set lighting fixtures plunb, square, and level with ceiling and walls, in
alignment with adjacent lighting fixtures, and secure in accordance wth
manuf acturers' directions and approved drawi ngs. Installation shall neet
requi renents of NFPA 70. Mounting heights indicated shall be to bottom of
fixture for ceiling-mounted fixtures and to center of fixture for
wal I -mounted fixtures. Provide installation details.

3.2 FI ELD QUALI TY CONTROL

Upon conpl etion of installation, conduct an operating test to show that
equi pnment operates in accordance with requirenments of this section

-- End of Section --

SECTI ON 16512 Page 4



SITE WORK AND STORAGE BUI LDI NG RANGE 19B, SOTF

FORT BRAGG NC (SF 00006-0)

SECTI ON TABLE OF CONTENTS
DI VISION 16 - ELECTRI CAL
SECTI ON 16524
EXTERI OR LI GHTI NG

09/ 99

Details

HI G+ | NTENSI TY- DI SCHARCGE (HI D) LI GHTI NG FI XTURES
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SITE WORK AND STORAGE BUI LDI NG RANGE 19B, SOTF DACA21- 03- R- 0046
FORT BRAGG NC (SF 00006-0)

SECTI ON 16524

EXTERI OR LI GHTI NG
09/ 99

PART 1  GENERAL

1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by the

basi ¢ designation only.

AVERI CAN ASSOCI ATI ON OF STATE H GHWAY AND TRANSPORTATI ON OFFI Cl ALS
( AASHTO)

AASHTO LTS2 (1985) Structural Supports for H ghway
Signs, Lumnaires and Traffic Signals

AVERI CAN NATI ONAL STANDARDS | NSTI TUTE (ANSI)
ANSI C2 (1997) National Electrical Safety Code
ANSI CB2.4 (1992) Ballasts for
Hi gh-1ntensity-Di scharge and Low Pressure
Sodi um Lanps (Ml tipl e-Supply Type)
ANSI C136. 14 (1988) Roadway Lighting Equi prent -
Encl osed Si de-Mwunted Luninaires for
Hor i zont al - Bur ni ng
Hi gh- 1 ntensity-Di scharge Lanps
NATI ONAL FI RE PROTECTI ON ASSOCI ATl ON ( NFPA)
NFPA 70 (2002) National Electrical Code
UNDERWRI TERS LABORATORI ES I NC. (UL)

UL 773 (1995; R 1998) Plug-In, Locking Type
Phot ocontrols for Use with Area Lighting

UL 773A (1995; R 1998) Noni ndustrial Photoel ectric
Swi tches for Lighting Control

UL 1029 (1994; R 1997) Hi gh-Intensity-Di scharge
Lanp Bal |l asts

UL 1572 (1995; R 1999) Hi gh Intensity Discharge
Li ghting Fixtures

1.2 SUBM TTALS

Submit the following in accordance with Section 01330, "Subnitta
Procedures."

SD- 02 Shop Drawi ngs

Install ation details
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SI TE WORK AND STORAGE BUI LDI NG RANGE 19B, SOTF DACA21- 03- R- 0046
FORT BRAGG, NC (SF 00006-0)
SD- 03 Product Data
Lighting fixtures
SD- 06 Test Reports
Qperational test
1.3 QUALI TY ASSURANCE
1.3.1 Installation Details
Submit shop drawi ng showi ng nounting support for each fixtures. For pole
mount ed fixtures, include pole dinensions, wind |load as determined in
accordance with AASHTO LTS2, pole deflection, pole class and ot her
applicable information.
PART 2 PRODUCTS
2.1 LI GHTI NG FI XTURES
Provi de type and wattage as schedul ed.
2.2 HI GH | NTENSI TY- DI SCHARCGE (HI D) LI GHTI NG FI XTURES
ANSI C136.14 or UL 1572.
2.2.1 H D Bal | asts
UL 1029, and ANSI CB82.4, designed to operate on system voltage to which
they are connected and constructed so that open circuit operation wll not
reduce the average life. Provide single-lanp ballasts which shall have a
m ni mum starting tenmperature of mnus 30 degrees C
2.2.2 H D Lanps
Provi de type, wattage, and col or of |anp as schedul ed.

2.3 PHOTOCELL SW TCH

UL 773 or UL 773A. Provide a directional lens in front of the cell to
prevent fixed light sources fromcreating a turnoff condition

2.4 PCLES

Provi de pol es designed for wind | oading of 100 niles per hour in accordance
Wi th AASHTO LTS2.

PART 3 EXECUTI ON
3.1 I NSTALLATI ON

ANSI C2, NFPA 70, and to the requirenents specified herein.
3.1.1 Pol e Setting

Dig holes | arge enough to permt proper use of tanpers to full depth of
hole. Place backfill in the hole in 6-inch maxi mum |l ayers and thoroughly
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tanp. Place surplus earth around the pole in conical shape and pack
tightly to drain water away.

3.1.2 Phot ocel I Switch Ai m ng
Aimswitch accordi ng to nanufacturer's reconmendati ons.
3.1.3 Groundi ng

Ground noncurrent-carrying metal parts of lighting fixtures including
nmounting arms, and brackets.

3.2 FI ELD QUALI TY CONTRCL

Upon conpl etion of installation, conduct an operational test to show that
equi prent operates in accordance with requirenment of this section.

-- End of Section --
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