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KY030007 . TXT
General Decision Number: KYO030007 03/19/2004 KY7

Superseded General Decision Number: KY020007

State: Kentucky

Construction Types: Building

Counties: Hardin, Jefferson and Meade Counties in Kentucky.

BUILDING CONSTRUCTION PROJECTS (Does not include single family
homes and apartments up to and including 4 stories)

Modification Number Publication Date
06/13/2003
10/31/2003
12/12/2003
0370572004
03/19/2004

ArWNEFRO

ASBE0051-001 10/01/2003
Rates Fringes

Asbestos/Insulator Worker

(Includes application of

all insulating materials,

protective coverings,

coatings and finishings to

all types of mechanical

SYStemS) i i it i it i e eeaaaan $ 21.68 8.24

ASBE0207-014 06/01/2002
Rates Fringes

Hazardous Material Handler

(Includes preparation,

wetting, stripping,

removal, scrapping,

vacuuming, bagging &

disposing of all insulation

materials, whether they

contain asbestos or not,

from mechanical systems)....... $ 14.80 5.70

Rates Fringes

Boilermaker. . ... ... ... .. ...... $ 29.40 14.42

BRKY0001-001 06/01/2001

Bricklayer
BRICKLAYERS; CAULKERS;
CLEANERS; POINTERS &
STONE MASONS. ... ... ... $ 20.00 5.43
LAYOUT MAN; & SAW MAN....... $ 20.25 5.43



KY030007.TXT
REFRACTORY; & ACID BRICK....$ 20.50 5.43

BRKY0001-003 06/01/2001

Rates Fringes
Marble Setter, Terrazzo
Worker & Tile Setter........... $ 19.59 3.65
Marble, terrazzo and tile
finisher. ... ... .. .. .. .. ... ..... $ 13.34 3.05
CARP0O064-002 0670172003
Rates Fringes
Carpenters: .. ... . ioiiiaaaaaan $ 19.70 7.42
Piledriverman.................. $ 19.95 7.42
CARP1031-003 06/01/2003
Rates Fringes
Millwright. ... .. .. .. ... ........ $ 22.90 10.65
ELEC0369-001 05/28/2003
Rates Fringes
Electricians: ... ... ... .. ... .... $ 25.25 8.68
ELEC0369-002 05/28/2003
Rates Fringes

Line Construction
Cable Splicer..... .. ._.._..._. $ 25.75 15.5%+2.75
Equipment Operator A:
John Henry Rock Drill,
D6 (or equivalent) and
above, Trackhoe Digger,
Cranes (greater than 25
tons and less than 45
TONS) e o o e e $ 22.73 15.5%+2.75
Equipment Operator B:
Cranes (6-25 tons),
Backhoes, Road Tractor,
Dozer up to D5,
Pressure Digger-Wheeled
or Tracked, all Tension
Wire Stringing Equipment....$ 20.20 15.5%+2.75
Equipment Operator C:
Trencher, Vibratory
Compactor, Ground Rod
Driver, Boom Truck (6
ton or below), Skid
Steer Loaders............... $ 16.41 15.5%+2.75
Groundman. ... ... .ooaaon $ 18.94 15.5%+2 .75
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KYO30007.TXT
Lineman & Technician........ $ 25.25 15.5%+2.75

Cranes 45 tons or larger to be paid 100% of journeyman
lineman®s rate.

ELEV0020-001 10/01/2001
JEFFERSON COUNTY:
Rates Fringes
Elevator Mechanic.............. $ 25.755 7 .455+a+b

FOOTNOTES:

a. Seven Paid Holidays: New Year®"s Day; Memorial Day;
Independence Day; Labor Day; Thanksgiving Day; Day after
Thanksgiving; & Christmas Day

b. Employer contributes 8% of regular hourly rate to vacation
pay credit for employee who has worked in business more than
5 years; 6% for less than 5 years.

ENG10181-020 06/01/2003

Rates Fringes

Power Equipment Operator
GROUP 1. .. .. ... $ 20.60 9.15
GROUP 2. . ... $ 17.76 9.15
GROUP 3. . . ... $ 16.74 9.15

POWER EQUIPMENT OPERATOR CLASSIFICATIONS

GROUP 1 - Auto Patrol; Batcher Plant; Bituminous Paver;
Cableway; Central Compressor Plant; Clamshell; Concrete Mixer
1 cu. ft. or over); Concrete Pump; Crane; Crusher Plant;
Derrick; Derrick Boat; Ditching & Trenching Machine;
Dragline; Dredge Operator; Dredge Engineer; Elevating Grader
& Loader; Hoe Type Machine; Hoist (1 Drum when used for stack
or chimney construction or repair); Hoisting Engine (2 or
more Drums); Locomotive; Motor Scrapper; Carry-All Scoop;
Bulldozer; Mechanic; Orangepeel Bucket; Piledriver; Power
Blade; Motor Grader; Roller (Bituminous); Scarifier; Shovel;
Tractor Shovel; Truck Crane; Winch Truck; Push Dozer;
Highlift; Boom Cat; Core Drill; Hopto; Tow or Push Boat;
A-Frame Winch Truck; Concrete Paver; Gradeall; Hoist; Hyster;
Pumpcrete; Ross Carrier; Boom; Tail Boom; Rotary Drill; Hydro
Hammer; Mucking Machine; Rock Spreader (Attached to
Equipment); Scoopmobile; Kecal Loader; Tower Crane (French,
German & Other Types); Hydrocrane; Backfiller; Gurry;
Subgrader; Tunnel Mining Machine, including Moles; Shield or
similar types of Tunnel Mining Equipment; & Forklift
(Reqgardless of Lift Height)

GROUP 2 - Air Compressor (Over 900 CFM); Bituminous Mixer;
Joint Sealing Machine; Concrete Mixer (Under 21 cu. ft.);
Form Grader; Roller (Rock); Tractor (50 H.P. & Over); Bull
Float; Finish Machine; Outboard Motor Boat; Flexplane; Fire
person; Boom Type Tamping Machine; Greaser on Grease
Facilities Servicing Heavy Equipment; Switchman or Brakeman;
Whirley Oiler; Self-Propelled Compactor; Tractair & Road
Widening Trencher & Farm Tractor with attachments (Except
Backhoe, Highlift & End Loader); Elevator; Hoisting Engineer
(1 Drum or Buck Hoist, Firebrick Masonry Excluded); Well

Page 3



KY030007 . TXT
Point; Grout Pump; Throttle Valve Person; Tugger; & Electric
Vibrator Compactor

GROUP 3 - Bituminous Distributor; Cement Gun; Conveyor; Mud
Jack; Paving Joint Machine; Roller (Earth); Tamping Machine;
Tractor (Under 50 H.P.); Vibrator; Oiler; Concrete Saw;
Burlap & Curing Machine; Truck Crane Oiler; Hydro Seeder;
Power Form Handling Equipment; Deckhand Steersman; &
Hydraulic Post Driver

CRANE WITH BOOM 150 FEET & OVER, INCLUDING JIB SHALL RECEIVE
$.50 ABOVE GROUP 1

IRONOO70-001 10/01/2003

Rates Fringes
Ironworkers:
Structural; Ornamental;
Reinforcing; & Precast
Concrete Erectors........... $ 23.39 11.75
LABO0O576-001 07/01/2003
Rates Fringes
Laborers:
GROUP 1. .. e i e eeaa $ 14.67 6.43
GROUP 2. . e e e e ee e e $ 14.87 6.43
GROUP 3. e e i e eeeeean $ 15.07 6.43
GROUP 4. .. e e e e e e a $ 15.67 6.43
GROUP 5. . . e e e e e ee e e $ 16.17 6.43

GROUP 1 - General; Carpenter Tender; Cement Finisher Tender;
Placing of Concrete; Wrecking of Buildings; Hand Digging &
Hand Backfilling of Ditches; Clearing of Rights-of-Way &
Building Sites; Curing of Concrete; Application Hardener;
Handling of Chemically Treated Lumber; Installing of Wood
Sheeting & Shoring; Signal Laborer; Concrete Bucket &
Masonry Work; Cleaning & Moving of General Purpose Materials;
General Cleanup of Scrap & Debris

GROUP 2 - Mason Tender; Side Rail Setter (Metal); Stackman;
Fork Lift Operator (Masonry & Plastering Contractors only);
Power Driven Georgia Buggy; Chain Saw; Vibrator Operator;
Mesh Handler; Power Tools (Air, Diesel, Electric, Gasoline);
Wagon Drill; Pipe Layer; Wall Man; Treatment of Exposed
Concrete (Chip, Bush Hammer & Rub); Concrete Saw; Gasoline
Tamper Machine; Walk Behind Trenching Machine; Burner Man;
Joint Maker; Asphalt Raker; & Mobile Sweeper

GROUP 3 - Air Track Driller; Introflax Burning Rod; Gunnite
Nozzle Man Operator; Sewer, Tunnel Laborer (Free Ailr); & Sand
Hog or Mucker (Free Air)

GROUP 4 - Holeman Drilled Piers; Augered Caissons; Sand Miner
(Tunnel Free Air); Caisson Worker; & Powderman

GROUP 5 - Tunnel Person & Tunnel Miner (Pressure & Free Air);
Environmental Worker; Toxic & Hazardous Waste; & Asbestos
Removal Free Hanging Scaffold Above 30" receives $.25 Premium

PAINO118-001 05/01/2003
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Rates Fringes
Painters:
Abrasive Blaster;
Fireproofing; Lead
Abatement; Spray; &
Waterblasting 4000 PSI
and Above. ... ... ... .. ... .... $ 17.87 6.47
Brush; Drywall
Finisher-Vinyl Hanger....... $ 17.37 6.47
PAIN0639-002 05/01/2003
Rates Fringes
Sign Painter & Erector......... $ 17.57 4 _55+a+b+c

FOOTNOTES: a. 7 Paid Holidays: New Year®"s Day; Memorial Day;
July 4th; Labor Day; Thanksgiving Day; Christmas Day & 1
Floating Day

b. Vacation Pay: After 1 year®"s service - 5 days" paid
vacation; After 2, but less than 10 years®" service - 10 days”
paid vacation; After 10, but less than 20 years®™ service - 15
days® paid vacation; After 20 years®™ service - 20 days® paid
vacation

c. Funeral leave up to 3 days maximum paid leave for death of
mother, father, brother, sister, spouse, child,
mother-in-law, father-in-law, grandparent & inlaw provided
employee attends funeral

Rates Fringes
Glazier.. ... . ... i $ 21.61 6.74
PLAS0692-028 06/01/2003
Rates Fringes
Cement Mason....... ... .. .._..... $ 18.15 7.50
* PLUM0107-001 02/01/2004
Rates Fringes
Plumber/Pipefitter. ... .. ... .... $ 27.60 8.52
PLUM0522-001 08/01/2003
Rates Fringes
Pipefitter/steamfitter......... $ 27.60 8.52

ROOF0147-001 07/01/2003
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Rates Fringes
Roofers: ... ... .. .o oo $ 18.40 6.07
SFKY0669-001 01/01/2004
Rates Fringes
Sprinkler Fitter............... $ 25.05 9.70
SHEE0110-003 12/01/2003
HARDIN & JEFFERSON COUNTIES:
Rates Fringes
Sheet metal worker......_.._....... $ 25.55 10.42
SHEE0110-004 12/01/2003
MEADE COUNTY:
Rates Fringes
Sheet metal worker............. $ 27.30 10.42
TEAMOO89-001 06/01/2003
Rates Fringes
Truck drivers:
GROUP 1. .. .. ... $ 17.52 a&b
GROUP 2. ... $ 17.63 a&b
GROUP 3. .. i i $ 17.70 a&b
GROUP 4. . i $ 17.80 a&b

WORK ON HAZARDOUS OR TOXIC WASTE SITES - $4.00 PREMIUM

FOOTNOTES:

a. Employer contribution of $321.70 per employee per week
whose name appears on the payroll and has been employed a
minimum of 20 work days within any 90 consecutive day period.

b. Paid vacation of 40 hours to any employee who has been
regularly employed on a project for 1 year and who has worked
a minimum of 1,200 hours during the year, and 2 weeks" paid
vacation to any employee who has completed 3 years”
employment on a project and who has worked 1,200 hours since
their 2nd anniversary date.

TRUCK DRIVER CLASSIFICATIONS

GROUP 1 - 3 Tons & Under; Greaser; Tire Changer; & Mechanic
Tender

GROUP 2 - Over 3 Tons; Semi-Trailer or Pole Trailer; Dump

Tandem Axles; Farm Tractor (When used to pull building

material & equipment)

GROUP 3 - Concrete Mixer (Hauling on jobsites); & Truck
Page 6
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Mechanic

GROUP 4 - Euclids & Other Heavy Moving Equipment; Lowboy;
Winch, A-Frame & Monorail Truck (To transport building
materials)

WELDERS - Receive rate prescribed for craft performing
operation to which welding is incidental.

Unlisted classifications needed for work not included within
the scope of the classifications listed may be added after
award only as provided in the labor standards contract clauses
(29CFR 5.5 (a) (1) (ii)).

In the listing above, the "'SU" designation means that rates
listed under the identifier do not reflect collectively
bargained wage and fringe benefit rates. Other designhations
indicate unions whose rates have been determined to be
prevailing.

WAGE DETERMINATION APPEALS PROCESS

1.) Has there been an initial decision in the matter? This can
be:

* an existing published wage determination

* a survey underlying a wage determination

* a Wage and Hour Division letter setting forth a position on
a wage determination matter

* a conformance (additional classification and rate) ruling

On survey related matters, initial contact, including requests
for summaries of surveys, should be with the Wage and Hour
Regional Office for the area in which the survey was conducted
because those Regional Offices have responsibility for the
Davis-Bacon survey program. If the response from this initial
contact is not satisfactory, then the process described in 2.)
and 3.) should be followed.

With regard to any other matter not yet ripe for the formal
process described here, initial contact should be with the
Branch of Construction Wage Determinations. Write to:

Branch of Construction Wage Determinations

Wage and Hour Division

U.S. Department of Labor

200 Constitution Avenue, N.W.

Washington, DC 20210
2.) ITf the answer to the question in 1.) is yes, then an
interested party (those affected by the action) can request

review and reconsideration from the Wage and Hour Administrator
(See 29 CFR Part 1.8 and 29 CFR Part 7). Write to:
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Wage and Hour Administrator

U.S. Department of Labor

200 Constitution Avenue, N._W.

Washington, DC 20210
The request should be accompanied by a full statement of the
interested party”s position and by any information (wage
payment data, project description, area practice material,
etc.) that the requestor considers relevant to the issue.
3.) If the decision of the Administrator is not favorable, an
interested party may appeal directly to the Administrative
Review Board (formerly the Wage Appeals Board). Write to:

Administrative Review Board

U.S. Department of Labor

200 Constitution Avenue, N._W.

Washington, DC 20210

4_.) All decisions by the Administrative Review Board are final.

END OF GENERAL DECISION
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PART 1 GENERAL

SECTION 01000

CONSTRUCTION SCHEDULE
01/2000

1.1

Commence,

SCHEDULE

prosecute,

Amdt #0001

and complete the work under this contract in

accordance with the following schedule and Section 00800L SPECIAL CLAUSES.

Commencement Completion Liquidated

of Work of Work Damages

(calendar (calendar per calendar
Item of Work days) days) day

(1) Earthwork at Ref. Section 60-120 Ref. paragraph 1.4.a
Mudge Elementary 00800L Section 00800L
School, Fort SPECIAL CLAUSES
Knox, KY (per
Section 02300A
EARTHWORK FOR
BUILDINGS AND
UTILITIES

(2) Construct Ref. Section Ref. Section Ref. paragraph 1.4.a
classroom 00800L 00800L Section 00800L
addition at SPECIAL CLAUSES
Kingsolver
Elementary
School, Fort
Knox, KY. All
work indicated
on the drawings
and specifications.

(3) Comnstruct Ref. Section Ref. Section Ref. paragraph 1.4.a
classroom 00800L 00800L Section 00800L
addition at SPECIAL CLAUSES
Pierce Elementary
School, Fort
Knox, KY. All
work indicated
on the drawings
and specifications.

(4) Construct When Ref. Section Ref. paragraph 1.4.a
classroom consolidation 00800L Section 00800L
addition at of foundation SPECIAL CLAUSES
Mudge soil is
Elementary acceptable per
School, Fort requirements of
Knox, KY. Section 02300A

Remainder of

work indicated

on the drawings
and specifications.

SECTION 01000
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The first 60 days (maximum) shall be limited to site survey, the material
procurement (including submittal and approval) process and the submittal
and approval of the required contractual plans. No physical work shall be
accomplished on or in the existing buildings or to its utilities to render
it without any of its utilities during this time frame.

.2 TIME EXTENSIONS FOR UNUSUALLY SEVERE WEATHER (OCT 1989)
Reference 00800L SPECIAL CLAUSES

.3 CONTRACTOR ACCESS AND USE OF PREMISES

.3.1 Regulations

Ensure that Contractor personnel employed on the project become familiar
with and obey Fort Knox regulations including safety, fire, traffic and
security regulations. Keep within the limits of the work and avenues of
ingress and egress. To minimize traffic congestion, delivery of materials
shall be outside of peak traffic hours (6:30 to 8:00 a.m. and 3:30 to 5:00
p.m.) unless otherwise approved by the Contracting Officer. Wear hard hats
in designated areas. Do not enter any restricted areas unless required to
do so and until cleared for such entry. The Contractor's equipment shall
be conspicuously marked for identification. For additional conduct and
dress requirements, reference Section 00800L SPECIAL CLAUSES.

.3.2 Occupied and Existing Building

It is the intent of these provisisons to provide for maximum coordination
between construction activities pursuant to this contract and concurrent
ongoing routine activities of school personnel. Interference with and
inconvenience to the occupants or routine of the facility shall be held to
an absolute minimum.

a. The Contractor will be working in and around an existing building
which is occupied as indicated on the calendar in paragraph 1.3.5. Do not
enter the building without prior approval of the Contracting Officer.

b. The Contractor shall maintain all required exits per Fire Marshal and
Contracting Officer. 1In addition, security and fire alarm service shall be
maintained throughout construction.

C. The existing building and its contents shall be kept secure at all
times. Provide temporary closures as required to maintain security as
directed by the Contracting Officer.

d. Provide dust covers or protective enclosures to protect existing work
that remains and Government material located in the building during the
construction period.

e. Relocate movable furniture as required to perform the work, protect
the furniture, and replace the furniture in its original locations upon
completion of the work. Leave attached equipment in place, and protect it
against damage, or temporarily disconnect, relocate, protect, and reinstall
it at the completion of the work.

SECTION 01000 Page 2



.3.3 Project Restrictions

a. Restrict employees/representatives to the work site and control travel
directly to and from the work site.

b. Ensure that yellow plastic material is not used for warning signs,
covering materials, etc.

c. Restore all traffic/parking/security signs and markings, including
space numbers, designations, and lines, to their original form if such
signs/markings are defaced or deleted during construction/repair.

d. Be responsible for control and security of Contractor-owned equipment
and materials at the work site. Report immediately, missing/lost/stolen
property to the Ft. Knox Police Department (phone) as each case occurs.

e. Ensure that no material or vehicle is stacked within 10 feet of the
construction fence. Remove from the work site, or secure ladders or other
such equipment which could be used to climb the perimeter fence.

f. Provide written notification to the Contracting Officer 2 weeks prior
to actual start of work to allow for notification of the appropriate
departments, offices, and shops of the impact resulting from the contract
work. Such notifications will include specific details such as work
schedules and impact.

g. Ensure that no opening in the roof/walls/windows/fence of the building
exists at the end of the work day and does not exist where penetration is
possible during non-working hours. If the building cannot be secured at

the end of the work day, coordinate action with the Contracting Office to
notify the cognizant code to arrange for a security watch by their
personnel.

h. Utility cutovers and interruptions are specified in Section 01500A
TEMPORARY CONSTRUCTION FACILITIES AND ADMINISTRATIVE REQUIREMENTS.

i. Permission to interrupt any activity roads and/or utility service
shall be requested in writing a minimum of 7 calendar days prior to the
desired date of interruption.

j. The work under this contract requires special attention to the
scheduling and conduct of the work in connection with existing operations.
Identify on the construction schedule each factor which constitutes a
potential interruption to operations.

.3.4 Work Hours

a. Work in the existing building shall be performed from 3:30 p.m. to
7:00 a.m. Monday through Friday, weekends or holidays (refer to school
calendar at the end of Section 00800L SPECIAL CLAUSES). When operational

needs require scheduling of work to the existing building from 7:00 a.m. to
3:30 p.m. (Monday through Friday), or on weekends and holidays, provide
written notification at least 7 days in advance to the Contracting Officer,
who will obtain approval from the user. Such notifications will include
specific dates, hours of work, location of work, type of work to be
performed, contract number and project title. The Contracting Officer will
provide a copy of the notification to the Security Officer along with
written notification to the Security Officer that work, as scheduled, has
been approved by the respective department, office, or shop concerned.
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b. Exclusionary Period:

No work shall be performed during national holidays as indicated on
the calendar without prior written approval of the Contracting Officer.
This period has not been considered in computing the time allowed for the
performance of this contract.

.4 PHASING AND SEQUENCE

.4.1 General

In addition to the submittals required by clause SCHEDULES FOR CONSTRUCTION
CONTRACTS (see Section 00700, FAR 52.236-15) the Contractor shall submit
for approval a summary work schedule setting forth schedule dates for
initiation and completion of construction in each work area. No work shall
be performed prior to approval of this schedule and all work shall be
performed in strict adherence thereto. If departures from this schedule
appear to be required or desired, the Contracting Officer shall be promptly
notified and his approval will be required prior to implementation of said
departure (s) .

.4.1.1 Interference with School Activities

Work shall not interfere with school activities.
4.2 Phasing and Sequence

Phase I: Structural fill and surcharge fill shall be installed at
Mudge Elementary School and consolidation, as defined in Section
02300A EARTHWORK FOR BUILDINGS AND UTILITIES, shall be reached
prior to start of construction.

Phase II: At the contractor's option, with the government's
approval, construction can be started either at Kingsolver or
Pierce Elementary School individually or simultaneously. This
work can start upon the government issuance of the Notice to
Proceed as defined in Section 00800L, and can run concurrently
with Phase I work.

Phase III: Work can commence on Mudge Elementary School when
consolidation requirements, as defined in Section 02300A, have
been obtained.

.4.2.1 Completion Date

All work under this contract shall be complete by July 27, 2005.

PART 2 PRODUCTS (NOT USED)

PART 3 EXECUTION (NOT USED)

-- End of Section --
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Andt #0001
SECTI ON 01110N

SUMVARY OF WORK
02/ 03

PART 1  GENERAL
1.1  WORK COVERED BY CONTRACT DOCUMENTS
1.1.1 Proj ect Description

The work includes construction of a four (4) classroomaddition at
Ki ngsol ver, Midge and Pierce El ementary Schools to | ower the
Pupi | - To- Teacher Ratio (PTR) and incidental related work.

1.1.2 Locati on

The work shall be located at Fort Knox, Kentucky as indicated. The exact
| ocation is as shown on the draw ngs.

1.2 EXI STI NG WORK

In addition to "FAR 52.236-9, Protection of Existing Vegetation,
Structures, Equipnent, Uilities, and I nprovenments":

a. Renove or alter existing work in such a manner as to prevent
injury or damage to any portions of the existing work which renain.

b. Repair or replace portions of existing work which have been
altered during construction operations to match existing or
adj oi ni ng work, as approved by the Contracting Officer. At the
conpl etion of operations, existing work shall be in a condition
equal to or better than that which existed before new work started.

1.3 LOCATI ON OF UNDERGROUND FACI LI TI ES

Scan the construction site with el ectromagnetic or sonic equi pnent, and
mark the surface of the ground where existing underground utilities are

di scovered. Verify the elevations of existing piping, utilities,and any
type of underground obstruction not indicated to be specified or renoved
but indicated or discovered during scanning in |locations to be traversed by
pi pi ng, ducts, and other work to be conducted or installed. Verify

el evations before installing new work cl oser than nearest manhol e or other
structure at which an adjustnment in grade can be made.

1.3.1 Notification Prior to Excavation

*1
a. Contact the foll owi ng conpanies at |east 2 days in advance of
t he excavation/trenchi ng dates.

b. Mark the boundaries of the excavation/trenching area with
white marking paint, if practical, or if there are severa
| ocations to be marked for one work site.

C. BEFCRE YOU DI G ( BUD)

Cal |l 1-800-752-6007. Qur contact nunmber is 1051. The nane
of the account is Fort Knox DBOS. You will receive a confirmation
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Fort

PART 2

nunber. LG&E, Bell South Tel ephone, and Racliff Cable will be
cont act ed by BUD.

d. GAS, WATER & SEVER MAI NS
Call the plunbing shop at 502-624-5954.

e. WATER & SEVEER SERVI CES
Notify your inspector and they will in turn call in work
order.

f. TELECOVMUNI CATI ONS
Call Tel enbn at 502-624-4300. Telenon will |ocate Post
t el ephone and Sprint Communications utilities.

g. ELECTRI C

H gh voltage (Prinmary or over 600 volts): Call Nolin RECC at
270- 765- 6153.

Low vol tage (Secondary or under 600 volts): Notify your
i nspector and he in turn will call in a work order to have
utilities |ocated.

PRODUCTS

Not used.

PART 3

EXECUTI ON

Not used.

End of Section --
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Andt #0001
SECTI ON 01451L

CONTRACTOR QUALI TY CONTRCL
8/ 03

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 gnation only.

AMERI CAN SCCI ETY FOR TESTI NG AND MATERI ALS ( ASTM

ASTM D 3740 (2001) M ni mum Requirenments for Agencies
Engaged in the Testing and/or |nspection
of Soil and Rock as Used in Engineering
Desi gn and Construction

ASTM E 329 (2000b) Agenci es Engaged in the Testing
and/ or Inspection of Materials Used in
Construction

1.2 PAYMENT

Separate paynent will not be nmade for providing and nmai ntaining an
effective Quality Control program and all costs associated therewith shal
be included in the applicable |unp-sumprices contained in the Bidding
Schedul e.

1.2.1 SUBM TTALS
SD-01 Preconstruction Submittals
Quality Control Plan; G AO
PART 2 PRODUCTS (Not Applicable)
PART 3 EXECUTI ON

3.1  GENERAL REQUI REMENTS

*1
The Contractor is responsible for quality control and shall establish and
maintain an effective quality control systemin conpliance with the
Contract Clause titled "lInspection of Construction." The quality contro
system shall consist of plans, procedures, and organization necessary to
produce an end product which complies with the contract requirements. The
system shall cover all construction operations, both onsite and offsite,
and shall be keyed to the proposed construction sequence. The site project
superintendent is subject to renoval by the Contracting O ficer for
non-conpliance with the quality requirenents specified in the contract.
The project nanager in this context shall be the highest |evel nanager
responsible for the overall construction activities at the site, including
quality and production. The site project superintendent shall maintain a
physical presence at the site at all tinmes, except as otherw se acceptable
to the Contracting O ficer, and shall be responsible for all construction
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and construction related activities at the site. Contractor shall use the
Corp of Engineers Quality Control System when turning in submittals.

Ref erence http://24.221.12. 75/ QCS/ 04QCSupdat es. ht m
http://winrns.usace.arnmy. ml/contractors.htm RMS Support Center

tel ephone: (760) 247-0217.

3.2 QUALI TY CONTROL PLAN

The Contractor shall furnish for review by the Government, not later than 30
days after receipt of notice to proceed, the Contractor Quality Contro
(CQC) Plan proposed to inplenent the requirenents of the Contract O ause

titled "Inspection of Construction.” The plan shall identify personnel,
procedures, control, instructions, tests, records, and fornms to be used.
The Government will consider an interimplan for the first 30 days of
operation. Construction will be permitted to begin only after acceptance
of the CQC Plan or acceptance of an interimplan applicable to the
particular feature of work to be started. Wrk 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

addi tional features of work to be started.

3.2.1 Content of the CQC Pl an

The CQC Plan shall include, as a mninum 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 resune 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 hori zed 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 Governnent.

d. Procedures for scheduling, review ng, certifying, and managi ng
submittals, 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 name, specification paragraph
requiring test, feature of work to be tested, test frequency, and
person responsible for each test. (Laboratory facilities will be
approved by the Contracting O ficer.)

f. Procedures for tracking preparatory, initial, and foll ow up
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3.

control phases and control, verification, and acceptance tests
i ncl udi ng docunent ati on.

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

h. Reporting procedures, including proposed reporting formats.

i. Alist of the definable features of work. A definable feature of
work is a task which is separate and distinct from ot her tasks,
has separate control requirenents, and may 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 coordi nati on neeti ng.

2.2 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 performance during the construction. The Governnent reserves
the right to require the Contractor to nmake changes in his CQC Pl an and
operations including removal of personnel, as necessary, to obtain the
qual ity specified.

. 2.3 Notification of Changes

After acceptance of the CQC Plan, the Contractor shall notify the
Contracting Officer 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 Governnent of the CQC Plan, the Contractor shal
neet with the Contracting O ficer or Authorized Representative and discuss
the Contractor's quality control system The CQC Plan shall be subnitted
for review a minimum of 30 cal endar days prior to the Coordination Meeting.

During the neeting, a nutual understanding of the systemdetails shall be
devel oped, including the forms 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 minutes shall beconme a part of the contract
file. There may be occasi ons when subsequent conferences will be called by
either party to reconfirm nmutual understandi ngs and/or address deficiencies
in the CQC systemor procedures which may require corrective action by the
Contractor.

.3.1 Subcontractor CQC Orientation

Bef ore a Subcontractor begins work on the jobsite, the CQC Manager will
train the Subcontractor by showing the video tape entitled "CQC - A Bridge
(or Pathway) to Success" and answering any questions pertaining to quality
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control operations. This requirenment is waived only if a Subcontractor
attended the initial coordination meeting described above. A copy of this
vi deo can be borrowed fromthe Contracting Oficer. A record of the
orientation shall be docunmented in the QC Report.

3.4 QUALITY CONTROL ORGAN ZATI ON
3.4.1 Per sonnel Requirenents

The requirenents for the CQC organi zation are a CQC System Manager and
sufficient nunber of additional qualified personnel to ensure safety and
contract conpliance. A Site Safety Health Oficer (SSHO wll be required
for this contract. The Site Safety Health O ficer (SSHO and CQC System
Manager can be the sane person/individual. The SSHO can either be a memnber
of the CQC staff, or shall receive delegated authority directly from an
aut hori zed official of the firm the SSHO shall have the authority to stop
work which is not in conpliance with the USACE EM 385-1-1. See Section
01525 for additional requirenments and experience qualification for the
SSHO. Personnel identified in the technical provisions as requiring
specialized skills to assure the required work is being performed properly
will also be included as part of the CQC organi zati on. The Contractor's CQC
staff shall maintain a presence at the site at all tines during progress of
the work and have conplete authority and responsibility to take any action
necessary to ensure contract conpliance. The CQC staff shall be subject
to acceptance by the Contracting Officer. The Contractor shall provide
adequate office space, filing systems and ot her resources as necessary to
mai ntain an effective and fully functional CQC organization. Conplete
records of all letters, material submttals, show drawi ng submttals,
schedul es and all other project docunmentation shall be pronptly furnished
to the CQC organization by the Contractor. The CQC organization shall be
responsi ble to naintain these docunents and records at the site at all

ti mes, except as otherw se acceptable to the Contracting Oficer.

3.4.2 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

managenent of CQC and have the authority to act in all CQC matters for the
Contractor. The CQC System Manager shall be a construction person with a
m ni mum of 10 years in related work. This CQC System Manager shall be on
the site at all tinmes during construction and shall be enpl oyed by the
prinme Contractor. The CQC System Manager shall be assigned as CQC System
Manager but nmay have duties as the SSHO in addition to quality contro
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 same as for the designated CQC
Syst em Manager .

3.4.3 CQC Per sonne

*1
In addition to CQC personnel specified elsewhere in the contract, the
Contractor shall provide as part of the CQC organi zation specialized
personnel to assist the CQC System Manager for the follow ng areas: SSHO
The SSHC may be enpl oyees of the prime Contractor on this project; be
responsi ble to the CQC System Manager; be physically present at the
construction site during work on their areas of responsibility; have the
necessary education and/or experience in accordance with the experience
matrix listed herein. These individuals may perform other duties but nust
be allowed sufficient tinme to performtheir assigned quality control duties
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as described in the Quality Control Pl an.

The word "graduate" bel ow indicates an individual possessing a four-year
col l ege degree accredited in the respective field |listed.

*1
Experience Matrix
Ar ea Qualifications
a. SSHO See Section 01525
b. Testing, Adjusting and Bal anci ng Speci al i st nmust be a menber
(TAB) Personnel of AABC or an experienced

technician of the firm
certified by the NEBB.

3.4.4 Additional Requirenent

In addition to the above experience and/or education requirenments the CQC
Syst em Manager shall have conpl eted and passed the course entitled
"Construction Quality Managenent For Contractors” within the last 5 years.
This course is periodically offered by the Associ ated Buil ders and
Constructors, Inc., or Associated CGeneral Contractor, Inc., and the U S
Armmy Corps of Engineers, 696 Virginia Road, Concord, MA 01742-2751.

3.4.5 Organi zati onal Changes

The Contractor shall maintain the CQC staff at full strength at all tines.
When it is necessary to nake changes to the CQC staff, the Contractor shall
revise the CQC Plan to reflect the changes and subnit the changes to the
Contracting Oficer for acceptance.

3.5 SUBM TTALS AND DELI VERABLES

Submittals shall be nade as specified in Section 01330 SUBM TTAL
PROCEDURES. The CCQC organi zation shall be responsible for certifying that
all submittals and deliverables are in conpliance with the contract
requirenents. The submittals required by Sections 15950A HEATI NG

VENTI LATI NG AND Al R CONDI TI ONI NG ( HVAC) CONTROL SYSTEMs; 15951A DI RECT

DI G TAL CONTROL FOR HVAC, 15990A TESTI NG ADJUSTI NG, AND BALANCI NG OF HVAC
SYSTEMS; and 15995A COWMM SSI ONI NG OF HVAC SYSTEMS shal |l be coordinated with
Section 01330 SUBM TTAL PROCEDURES to ensure adequate tinme is allowed for
each type of submittal required.

3.6 CONTROL

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

3.6.1 Pr epar at ory Phase
Thi s phase shall be performed prior to begi nning work on each definabl e
feature of work, after all required plans/docunents/ materials are

approved/ accepted, and after copies are at the work site. This phase shal
i ncl ude:
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a. A review of each paragraph of applicable specifications, reference
codes, and standards. A copy of those sections of referenced
codes and standards applicable to that portion of the work to be
acconplished in the field shall be nade avail able by the
Contractor at the preparatory inspection. These copies shall be
mai ntained in the field and avail able for use by Governnent
personnel until final acceptance of the work.

b. A review of the contract draw ngs.

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

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

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

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

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

h. Discussion of procedures for controlling quality of the work
including repetitive deficiencies. Docunent construction
tol 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
perforned has been accepted by the Contracting Oficer

j. Resolve all differences
k. Discussion of the initial control phase.

. 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 mnutes
prepared by the CQC System Manager and attached to the daily CQC
report. The Contractor shall instruct applicable workers as to
the acceptabl e I evel of workmanship required in order to neet
contract specifications.

3.6.2 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 requirenments. Review m nutes of the preparatory neeting.

b. Verify adequacy of controls to ensure full contract conpliance.
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3.

Verify required control inspection and testing.

c. Establish level of workmanship and verify that it nmeets mini num
accept abl e workmanshi 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. Review the activity
anal ysis with each worker.

f. The CGovernnment shall be notified at |east 24 hours in advance of
beginning the initial phase. Separate minutes 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 made 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 or m ng wor k.

.6.4 Additional Preparatory and Initial Phases

Addi tional preparatory and initial phases shall be conducted on the sane
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
resumed after a substantial period of inactivity; or if other problens
devel op.

.7 TESTS

.7.1 Testing Procedure

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

Engi neers validated testing |aboratory or establish an approved testing

| aboratory at the project site. The Contractor shall performthe follow ng
activities and record and provi de the follow ng data:

a. Verify that testing procedures conply with contract requirenents.

b. Verify that facilities and testing equi pnent are avail abl e and
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3.

3.

conply with testing standards.
c. Check test instrunment calibration data against certified standards.

d. Verify that recording forms and test identification control nunber
system including all of the test docunentation requirenents, 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 nunber 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 nunmber and date
taken. An information copy of tests performed by an offsite or
commercial test facility shall be provided directly to the
Contracting Officer. Failure to submt tinely test reports as
stated may result in nonpaynent for related work performed and
di sapproval of the test facility for this contract.

7.2 Testing Laboratories
7.2.1 Capabi lity Check

The CGovernnent reserves the right to check | aboratory equipment in the
proposed | aboratory for compliance with the standards set forth in the
contract specifications and to check the | aboratory technician's testing
procedures and techniques. Laboratories utilized for testing soils,
concrete, and steel shall neet criteria detailed in ASTM D 3740 and ASTM E
329.

.7.2.2 Capability Recheck

If the selected |aboratory fails the capability check, the Contractor will
be assessed a charge of $1,375.00 to reinburse the Government for each
succeedi ng recheck of the laboratory or the checking of a subsequently

sel ected | aboratory. Such costs will be deducted fromthe contract anount
due the Contractor.

. 7.3 Onsite Laboratory

The Governnent reserves the right to utilize the Contractor's contro
testing | aboratory and equi prent to nmake assurance tests, and to check the
Contractor's testing procedures, techniques, and test results at no

addi tional cost to the Governmnent.

.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., at the foll ow ng address:

For delivery by nail:

Commander and Director

U S. Arny Engi neer Waterways Experinment Station
ATTN:. CEWES-GS

3909 Halls Ferry Road
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Vi cksburg, M5 39180-6199

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

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

Near the end of the work, or any increnment of the work established by a
time stated in the Special Cause, "Commencenent, Prosecution, and
Conpl etion of Work", or by the specifications, the CQC Manager shal
conduct an inspection of the work. A punch list of itenms which do not
conformto the approved draw ngs and specifications shall be prepared and
included in the CQC docunentation, as required by paragraph DOCUVENTATI ON
The list of deficiencies shall include the estimted 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 acconplished, the Contractor shall notify the Government that
the facility is ready for the Government Pre-Final inspection.

3.8.2 Pre-Final Inspection

The Governnment will performthe pre-final inspection to verify that the
facility is conplete and ready to be occupied. A Government Pre-Fina
Punch List may be devel oped as a result of this inspection. The
Contractor's CQC System Manager shall ensure that all items on this |ist
have been corrected before notifying the Governnent, so that a Fina
inspection with the custoner can be scheduled. Any itens noted on the
Pre-Final inspection shall be corrected in a tinmely nanner. These

i nspections and any deficiency corrections required by this paragraph shal
be acconplished within the time slated for conpletion of the entire work or
any particular increnent of the work if the project is divided into
increments by separate conpl etion dates.

3.8.3 Fi nal Acceptance | nspection

The Contractor's Quality Control I|nspection personnel, plus the
superintendent or other primary managenent person, and the Contracting
Oficer's Representative shall be in attendance at the final acceptance

i nspection. Additional Governnent personnel including, but not limted to,
those from Fort Knox Comunity School s/Post Civil Facility Engi neer user
groups, and nmaj or comrands nay al so be in attendance. The final acceptance
inspection will be formally schedul ed by the Contracting Oficer based upon
results of the Pre-Final inspection. Notice shall be given to the
Contracting Officer at least 14 days prior to the final acceptance

i nspection and shall include the Contractor's assurance that all specific
itens previously identified to the Contractor as being unacceptabl e, al ong
with all remaining work performed under the contract, will be conplete and
acceptabl e by the date scheduled for the final acceptance inspection.
Failure of the Contractor to have all contract work acceptably conplete for
this inspection will be cause for the Contracting Oficer to bill the
Contractor for the Governnent's additional inspection cost in accordance
with the contract clause titled "l nspection of Construction".

3.9 DOCUMENTATI ON

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

i nformati on:

a.

b

Contractor/subcontractor and their area of responsibility.

Operating plant/equi prent with hours worked, idle, or down for
repair.

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

Test and/or control activities perforned with results and
references to specifications/drawi ngs requirenments. The contro
phase shall be identified (Preparatory, Initial, Followup). List
of deficiencies noted, along with corrective action.

Quantity of materials received at the site with statenent as to
acceptability, storage, and reference to specifications/draw ngs
requirenents

Submittals and deliverables reviewed, with contract reference, by
whom and action taken

Ofsite surveillance activities, including actions taken.

Job safety evaluations stating what was checked, results, and
instructions or corrective actions.

I nstructions given/received and conflicts in drawi ngs and/or
speci fications.

Contractor's verification statenent.

These records shall indicate a description of trades working on
the project; the nunber of personnel working; weather conditions
encount ered; and any del ays encountered. These records shal

cover both confornming and deficient features and shall include a
statenent that equi pnent and materials incorporated in the work
and wor kmanship conply with the contract. The original and one
copy of these records in report formshall be furnished to the
Government 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 perfornmed. As a mninmm one report shall be
prepared and subnmitted for every 7 days of no work and on the | ast
day of a no work period. Al calendar days shall be accounted for
t hroughout 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 Syst em Manager shall include copies of test reports and copies
of reports prepared by all subordinate quality control personnel

Defici ency Tracking System The Contractor shall nmaintain a

cunul ative list of deficiencies identified for the duration of the
project. Deficiencies to be listed include those fail ures,
Governnment oral observations and Notifications of Nonconpliance.
The list shall be maintained at the project site. Copies of
updated listings shall be submtted to the Governnent at | east
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every 30 days.
3.10 SAMPLE FORMS AND RESI DENT MANAGEMENT SYSTEM FORMVS
Fornms are generated by the RM5B software.
3.11 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 receipt 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 comply pronmptly, the Contracting Officer may issue an order
stopping all or part of the work until satisfactory corrective action has
been taken. No part of the tinme |ost due to such stop orders shall be made
the subject of claimfor extension of tine or for excess costs or damages
by the Contractor.

-- End of Section --
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Andt #0001
SECTI ON 01500A

TEMPORARY CONSTRUCTI ON FACI LI TI ES
AND ADM NI STRATI VE REQUI REMENTS
02/ 97

PART 1 GENERAL

1

1

1 CGENERAL REQUI REMENTS
1.1 Site Pl an

The site plan indicates the proposed | ocation and di mensions of an area to
be fenced and used by the Contractor, avenues of ingress/egress to the
fenced area and areas which have to be graveled to prevent the tracki ng of
nmud are also identified. The Contractor shall indicate on this site plan,
the number and location of trailers to be used and details of the fence
installation. The Contractor shall also indicate if the use of a

suppl enental 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 immediately be delivered to the Contracting Oficer
for cancell ation upon rel ease of any enpl oyee. 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 conpany for whomthe enpl oyee
wor ks.

. 1.3 Enpl oyee Par ki ng

Contractor enployees shall park privately owned vehicles in an area
designated by the Contracting Oficer. This area will be within reasonable
wal ki ng di stance of the construction site. Contractor enployee parking
shall not interfere with school enployees' vehicles, school bus, delivery
and sanitation vehicles, students' ingress and egress, and established

par ki ng requi renents of the school.

.2 AVAILABILITY 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. The Contractor will not be charged for utilities consumed,

however the Contractor shall carefully conserve all utilities furnished
wi t hout char ge.

. 2.2 Tenporary Connecti ons

The Contractor, at its expense and in a manner satisfactory to the

Contracting Oficer, shall provide and maintain necessary temnporary
connections and distribution lines to water and electrical for site
trailers and tenmporary construction facilities. The Contractor shal
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notify the Contracting Officer, in witing, 5 working days before fina

el ectrical connection is desired. At the Contractor's option, the
tenmporary construction power for the PTR additions can be fed from an

exi sting breaker in an existing panel of the classroom pod closest to the
new PTR addition or fromthe closest primary service. Al wiring extended
fromthe existing classroom pod panel shall be run above the ceiling to
either a tenporary weat herhead through the exterior wall for overhead
service to the tenporary construction power |ocation or through the
exterior wall and down for buried service to the tenporary construction
power location. Al tenporary wiring shall be protected with overcurrent
devices in accordance with the NEC. All tenporary wiring inside the

exi sting building shall be run in EMI conduit. Overhead wiring to the
tenmporary construction power |ocation shall be triplex cable designed for
overhead service. Al holes cut in any existing masonry shall be
acconpl i shed using a core drill no larger than the required conduit size
plus 1/4 inch maximum Al damage to existing ceilings resulting from
installation of the tenporary conduit and feeders shall be repaired to
original condition. The hole through the exterior wall shall be filled
with nortar in the exterior face brick and interior CWMJ upon renoval of the
temporary service. |f the Contractor chooses to connect to existing
primary service, such connection shall be acconplished by Nolin RECC and a
neter shall be installed on this service and consunption paid for by Fort
Knox Comunity Schools. The Contractor is responsible for all coordination
and cost for installation of tenporary electrical service, including cost
associated with a separate neter. Contractor shall contact the Fire
Department at 624-6016 and M P. Conpany Al arns Desk at 624-2443 prior to
and i mredi ately follow ng any planned power outages.

1.2.3 Requi renent for Backfl ow Preventi on on Tenporary/ Per manent Potabl e
Wat er Connections

The contractor shall install a backfl ow prevention device on al
connections to the potable water system The backfl ow preventi on device
shal |l be a reduced pressure or double check type, neeting all the State
code requirenents for backflow preventers on potable water. |[If the
contractor requests the use of a fire hydrant and receives approval from
the Contracting Oficer's Representative a backfl ow prevention device and
nmeter meeting the Contracting Officer's approval shall be installed prior
to each use.

1.2.4 Sanitation
The Contractor shall provide and maintain within the construction area
mnimum fiel d-type sanitary facilities approved by the Contracting O ficer.

CGovernment toilet facilities will not be available to Contractor's

per sonnel .

1.2.5 Tel ephone
The Contractor shall make arrangements and pay all costs for tel ephone
facilities. As a mnimm Contractor shall provide an office phone or
cel lul ar phone for the contract superintendent. The phone nunber shall be
provided to the Contracting Oficer.

1.3 BULLETI N BOARD, PRQJECT SI GN, AND PROQIECT SAFETY SI GN

1.3.1 Bul l etin Board

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

1.3.2 Proj ect Signs

*1
The Contractor shall furnish and install a project sign at each PTR
addition site, in accordance with Section 00800L SPECI AL CLAUSES.

1.4 PROTECTI ON AND NMAI NTENANCE OF TRAFFI C

During construction the Contractor shall provide access and tenporary
rel ocated roads as necessary to maintain traffic and shall notify the
Contracting Oficer a mnimm of 10 days in advance of any traffic changes
or road closures. The Contractor shall nmaintain and protect traffic on al
af fected roads during the construction period except as otherw se
specifically directed by the Contracting Oficer. Masures for the
protection and diversion of traffic, including the provision of watchnen
and flagnmen, erection of barricades, placing of lights around and in front
of equi prrent and the work, and the erection and nai nt enance of adequate
war ni ng, danger, and direction signs, shall be as required by the State and
| ocal 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 fromthe site shall interfere as
little as possible with public traffic. The Contractor shall investigate
the adequacy of existing roads and the allowable load limt on these roads.
The Contractor shall be responsible for the repair of any damage to roads
caused by construction operations.

Al commercial vehicles larger than a pickup to include panel vans with no
side or rear windows are to enter Fort Knox, KY through one |ocation
(Brandenburg Road) where the vehicles will be "scanned."

1.4.1 Haul Roads

The Contractor will be required to use the haul routes shown on the plans
unl ess otherwise permitted in witing by the Contracting Oficer. The
Contractor shall maintain the haul routes and shall keep the dust probl em
under control by wetting the surface as needed. Sweeping and cl eani ng of
pavenents will be done as necessary to renove spillage resulting fromthe
haul i ng operations. After all hauling has been conpl eted, the Contractor
shall restore the earth areas used for the haul routes to origina
condition by final grading, shaping, conpacting, and grassing, and shal

cl ean and sweep all paved areas as required. Any pavenent damaged as a
result of hauling operations under this contract for both the earth and
other materials shall be pronptly repaired by the Contractor, as approved
by the Contracting Officer. The cost of naintenance and repair of the hau
routes, as nentioned above, shall be considered as a subsidiary obligation
of the Contractor. The axle |oad of earth hauling equipnment operating on
paved streets shall not exceed 18,000 pounds.

1.4.2 Barri cades
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The Contractor shall erect and nmaintain 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 night.

1.5 CONTRACTOR S TEMPORARY FACI LI TI ES
1.5.1 Adm nistrative Field Ofices

The Contractor shall provide and maintain adninistrative field office
facilities within the construction area at the designated site. Governnent
of fice and warehouse facilities will not be available to the Contractor's
personnel. The Contractor may, at its option, furnish and maintain a
trailer-type nobile office acceptable to the Contracting O ficer and
providing as a minimumthe facilities specified above. The trailer shal

be securely anchored to the ground at all four corners to guard agai nst
nmoverrent during high w nds.

1.5.2 St orage Area

The Contractor shall construct a tenporary 8 foot high chain |ink fence
around trailers and naterials as indicated on the draw ngs. Fence posts
may be driven, in |lieu of concrete bases, where soil conditions permt.
Trailers, materials, or equiprment shall not be placed or stored outside the
fenced area unless such trailers, materials, or equi pnent are assigned a
separate and distinct storage area by the Contracting Oficer anay fromthe
vicinity of the construction site but within the mlitary boundaries.
Trailers, equipnment, or materials shall not be open to public viewwith the
exception of those itens which are in support of ongoing work on any given
day. Materials shall not be stockpiled outside the fence in preparation
for the next day's work. Mbbile equipnent, such as tractors, wheel ed
lifting equi pnent, cranes, trucks, and |ike equipnent, shall be parked
within the fenced area at the end of each work day.

1.5.3 Suppl emrent al St orage Area

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

equi pnent, and materials. This area may not be in close proximty 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 nmaterial or equipnent stored in this area.

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

1.5.4  Appearance of Trailers
Trailers utilized by the Contractor for administrative 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 maintenance will not be allowed on
the military property.

1.5.5 Mai nt enance of Storage Area

Fencing shall be kept in a state of good repair and proper alignnent.
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Shoul d the Contractor elect to traverse, with constructi on 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 nmud 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. Gass and vegetation along fences, buildings,
under trailers, and in areas not accessible to mowers shall be edged or
trimred neatly.

1.5.6 New Bui | di ng

In the event a new building is constructed for the tenporary project field
office, it shall be a mnimum 12 feet in width, 16 feet in I ength and have
a mnimmof 7 feet headroom It shall be equi pped wth approved
electrical wiring, at |east one double convenience outlet and the required
swi tches and fuses to provide 110-120 volt power. It shall be provided
with a work table with stool, desk with chair, two additional chairs, and
one legal size file cabinet that can be | ocked. The building shall be

wat er proof, shall be supplied with a heater, shall have a nini mum of two
doors, electric lights, a tel ephone, a battery operated snoke detector
alarm a sufficient nunber of adjustable wi ndows for adequate |ight and
ventilation, and a supply of approved drinking water. Approved sanitary
facilities shall be furnished. The wi ndows and doors shall be screened and
the doors provided with dead bolt type |ocking devices or a padl ock and
heavy duty hasp bolted to the door. Door hinge pins shall be
non-removabl e. The wi ndows shall be arranged to open and to be securely
fastened fromthe inside. dass panels in wi ndows shall be protected by
bars or heavy nmesh screens to prevent easy access to the building through
these panels. |In warmweather, air conditioning capable of maintaining the
office at 50 percent relative humdity and a roomtenperature 20 degrees F
bel ow t he outside tenperature when the outside tenperature is 95 degrees F
shal | be furnished. Any new building erected for a tenporary field office
shal |l be maintained by the Contractor during the Iife of the contract and
upon conpl etion and acceptance of the work shall becone the property of the
Contractor and shall be renmobved fromthe site. Al charges for tel ephone
service for the tenporary field office shall be borne by the Contractor
including | ong di stance charges.

1.5.7 Security Provisions

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

1.6 PLANT COVMUNI CATI ON

Whenever the Contractor has the individual elements of its plant so | ocated
that operation by normal voice between these elenents is not satisfactory,
the Contractor shall install a satisfactory nmeans of communication, such as
tel ephone or other suitable devices. The devices shall be nade avail abl e
for use by Government personnel

1.7 TEMPORARY PRQIECT SAFETY FENCI NG

As soon as practicable, but not later than 15 days after the date
est abl i shed for comencenent of work, the Contractor shall furnish and
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erect tenporary project safety fencing at the work site. The safety
fencing shall be 8-foot brown chain link fence, supported and tightly
secured to steel posts |located on maxi mum 10 foot centers, constructed at
the approved |location. The safety fencing shall be maintained by the
Contractor during the life of the contract and, upon conpl etion and
acceptance of the work, shall becone the property of the Contractor and
shall be removed fromthe work site

1.8 PARTNERI NG

Fol | owi ng contract award, the Governnent intends to propose a voluntary
partnering relationship with the Contractor. This partnering relationship
will attenpt to draw on strengths of each organization to facilitate
communi cati ons and m nim ze delays to achieve a quality product, wthin
budget, and on schedule. Participation in such partnering activities may
i nclude attendance at coordi nati on neetings and cooperation in other
efforts to pronbote the partnering relationship. The Governnment and the
Contractor will each bear their own costs for participation in the
partnering relationship, with no change in the contract price.
Participation will not result in any change in the terms or price of the
contract.

1.9 | NSTALLATI ON REGULATI ONS

The enpl oyees of the Contractor will be required to abide by al
installation regulations as published by the Commanding Officer. A copy of
these regul ati ons can be obtained fromthe Area/ Resi dent Engi neer at the
installation. Al costs in connection therewith shall be included in the
contract price for the work

1.10 TESTI NG LABORATORI ES

Testing is required to be perforned by the Contractor as part of his
Quality Control Programto verify contract conpliance. This Quality
Control Testing is to be conducted by a project or commercial |aboratory
whi ch has been found adequate and qualified by a Corps of Engineers

Di vi sion Laboratory Inspection Team

1.10.1 Approved Testing Laboratories

*1
A conposite listing of approved testing |aboratories within the Louisville
District is available at http://vww. wes.arny.ml/SL/MC Val StatesThl. htn
and sel ect "Kentucky". The Contractor shoul d engage the services of a
| aboratory contained in the conposite list.

1.10.2 O her Laboratory Services

The Contractor may engage the services of a |aboratory other than those
approved by Corps of Engineers District Laboratory Inspection Teamif they
comply with the foll ow ng:

a. The Contractor identifies and proposes the unapproved

| aboratory a minimumof 90 days prior to the start of testing.
This tinme is necessary to allow for scheduling an inspection by a
Corps of Engineers District Laboratory team The time for
Governnment inspection will not be the basis for an increase in the
contract performance period.

b. Al costs of Governnent inspection shall be the responsibility
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of the Contractor

c. The Contractor may request Government inspection and approva
prior to award by forwarding a witten request to:

US Arny Engineer District, Louisville
Envi ronmental and Materials Unit

1.11 ENVI RONVENTAL EVALUATI ON FOR SI TE CONTAM NATI ON - CATEGORY |
1.11.1 Site Eval uation

The job site has been evaluated for potential site contamination. The site
is located in a traditionally nonhazardous |ocation. The installation has
no reason to suspect contam nation

1.11.2 Contractual Responsibilities of Al Parties in the Event of
Encounter with Contam nation

If the Contractor encounters materials or conditions which indicate that
there may be contami nation on the site, the Contractor shall stop all work
on the job site and report the discovery of the contami nants to the
Contracting Oficer's Representative (COR). The Contracting O ficer, wll
issue a witten order to the Contractor to resune work or to suspend,
delay, or interrupt all or any part of the work of this contract for the
period of tine that the Contracting Oficer determn nes appropriate for the
conveni ence of the Governnment as provided in FAR 52.242-14 - SUSPENSI ON OF
WORK. The Governnment will be responsible for nmaking an assessnment of the
contamnated site if this course of action is determ ned to be appropriate.
After the assessnent has been conpl eted, the Governnment reserves the right
to the follow ng courses of action:

a. Direct the Contractor to resune work.

b. Cean up the contaminated site prior to directing the Contractor to
resume work. The COR will determ ne whether the cleanup is to be
acconpl i shed by others or the Contractor.

c. Relocate the project site.

d. Ternminate the contract for the conveni ence of the Government as
provided in FAR 52.249-1 - TERM NATI ON FOR CONVENI ENCE OF THE
GOVERNMENT ( FI XED- PRI CE) (SHORT FORM) or FAR 52.249-2 - TERM NATI ON FOR
CONVENI ENCE OF THE GOVERNMENT (FI XED- PRI CE) - ALTERNATE | as applicable.

*1
1.12 NOT USED

*1
1.13 NOT USED

*1
1.14 NOT USED

*1
1.14.1 NOT USED

*1
1.14.2 NOT USED
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*1

1.15 NOT USED
*1

1.15.1 NOT USED
*1

1.15.2 NOT USED

1

16 CONTRACTOR VEHI CLE/ EQUI PMENT ACCESS TO FORT KNOX

The Contractor shall be responsible for furnishing an identification

badge/ card through the Fort Knox Resident O fice to each enpl oyee prior to
the enpl oyees working on-site, and for requiring each enpl oyee engaged on
the work to display identification as may be approved and directed by the
Contracting Officer. Al prescribed identification shall imrediately be
delivered to the Contracting Oficer for cancellation upon rel ease of the
enpl oyee or conpletion of the contract. Wen required by the Contracting
Oficer, the Contractor shall obtain and subnmit fingerprints of all persons
enpl oyed or to be enployed on the project.

If a foreign national is to work on Fort Knox, the follow ng procedure nust
be used to obtain identification:

Bef ore arriving on Post:

A designated escort/sponsor for visitors with valid mlitary |I.D. nust be
assigned. Color copies or originals of passports, VISAs, etc. of visitors
nust be supplied. Go to the Antiterrorism Qperations and Intelligence Cel
Ofice, Building 1002 in the basenent and pick up the required fornms. The
forns nmust show the visitor AND escort/sponsor information. The forns
shoul d then be taken to the Provost Marshall's O fice for approval,
Bui | ding 204. Once approved, the nanes will be added on an i medi ate entry
list.

Upon arrival on Post:
Visitors and escort/sponsor will be stopped at the gates and procedure will
start fromthe begi nning of the procedure above. Once forns are conpl eted,

they will be sent for approval, which takes approxi mately one hour.

.17 OUTAGES

Contractor's work requiring outages of utility systens or building systens
will require 2 weeks' advance notice and will be subject to the approval of
the Contracting Oficer. Contractor will be held responsible for

unaut hori zed utility disruptions that cause damage or |oss to the
Covernment's real property, equipnent, or operations. The Contractor will
be held responsible for utility disruptions that extend beyond this period.

Limts of Duration:

WAter ----------miaa 4 hours

Sewer -----------aoao 4 hours

Electricity -------------- 4 hours

Natural Gas: Seasons to be determ ned by Fort Knxo DBOS
During heating season -- 3 hours
During cooling season -- 6 hours

Chilled Water: Seasons to be determi ned by Fort Knox DBOS
During heating season -- 3 hours

SECTI ON 01500A Page 8



PTR Addition to 3 Schools - Kingsolver, Midge & Pierce Elenentary 03813903
Fort Knox, Kentucky

During cooling season -- 6 hours

The Contractor shall provide tenmporary utilities systens for any utility
outage longer than the limts of duration shown above.

1.18 CONTI NUI TY

Al tools, labor and materials required to conplete any itemof work within
a given work area or requiring an outage of any building utility or system
shall be available at the site prior to comencenent thereof. Once work
has commenced on an item of work, said work shall be continuously and
diligently perforned to conpletion and acceptance. Breaks in work to be
negotiated with the Contracting Oficers Representative if other then
Hol i days.

1.19 PERM TS
1.19.1 Di sposal Permts

A permt is required to use the installation Iand clearing and inert debris
and derolition landfills. Landfill permts shall be processed with the
Envi ronmental Branch of the DBCS Environnental and Natural Resources

Di vision through the Contracting Officer. Permits are issued for the life
of the specific contract only. Only materials produced on the project for
which the permits are issued nay be disposed of in the |and clearing and
inert debris and denolition landfills. The Contractor shall keep a copy of
the conpleted permit with the vehicle throughout the contract disposa
operation. Copies of the disposal permt forns will be provided at the
Preconstruction Conference. The land clearing and inert debris and
denmplition debris disposal site |locations are shown on the draw ngs.

1.20 ROAD CLOSURES

Road closures will require 2 weeks' advance witten notice and be subject
to the Contracting Oficer's approval. Notice shall state reason for
closure, date and tinme closure will comence and estimated duration of
closure. A sketch shall be provided showi ng | ocation of excavated area and
pl acement of barricades and signs. C osures shall be limted to a maxi mum
of 5 cal endar days.

1.21 LANDFI LLS
1.21.1 Land Clearing and Inert Debris (LI D) Landfil

The land clearing and inert debris (LCID) landfill is permtted for

di sposal of yard waste (pine needles, |inbs, trees, untreated wood,

unpai nted wood), inert debris (bricks, concrete, rubble, glass, concertina
wire), and uncontam nated soil

1.21.2 Denplition Landfil

The denolition landfill is permtted for disposal of construction and
renovation debris: buildings, asphalt, painted and treated wood,
incidental scrap netals, shingles, and debris incidental to construction
such as cenment or joint conmpound bags, plastic pails or netal cans or
druns, insulation, and wal |l board.

1.21.3 Transfer Station

SECTI ON 01500A Page 9



PTR Addition to 3 Schools - Kingsolver, Midge & Pierce Elenentary 03813903
Fort Knox, Kentucky

Wi te goods (appliances), tires, alum numcans, and nunicipal solid waste
(such as paper, plastic, cardboard, or househol d garbage) nust be disposed
of at the transfer station. Special arrangenents nust be nmade with the
Envi ronmental Branch of the DBOS Environmental and Natural Resources

Di vision through the Contracting Officer to dispose of |iquids, hazardous
waste, and tires.

1.21. 4 Muni ci pal Solid Waste (MBW

Muni ci pal solid waste (MSW shall be disposed of in dunpsters designated
for MSW (Qperating hours for the transfer station are 7:30 a.m to 3:00
p.m MSWshall be defined as any wastes other than those descri bed above,
to include garbage, vegetable waste and containers thereof resulting from
the handl i ng, preparation, cooking and consunption of foods, and excess
quantities of paper, plastic, and cardboard (construction nmateria
packagi ng is acceptable).

1.21.5 Trash Containers
Al trash containers on the job site nust be covered at all times to ensure

that trash does not blow around. In addition, all light/loose materia
will be secured such that it will not blow around during w ndy weather.

1.21.6 Construction Debris Leaving Site
Al'l construction debris/trash that | eaves the project site will be covered
fromthe tine that it | eaves the construction site. Any rmud or soil which

| eaves the project site will be cleaned up by the Contractor inmrediately
upon di scovery or notification of such an occurrence.

1.22 LANDFORVS

Contractor will be required to maintain existing | andforns, drainage
patterns, and healthy, mature vegetation to the maxi num extent possible and
wi Il replace damaged vegetation, sod, and ground cover.

1.23 TOPSO L

Any suitable topsoil stripped fromthe site during the course of work will
be stockpiled onsite for reuse. Any excess topsoil remaining upon
conpl etion of project will be disposed of off-site.

1.24 UNFORESEEN SI TE CONDI TI ONS

*1
Any unforeseen site conditions, unmapped utility systens, or
hi storical /archeol ogical itens encountered during site surveys, soi
borings, or construction excavation will be reported to the Contracting
Oficer within 48 hours of being encountered.

1.25 REPLACEMENT
The Contractor shall be held responsible for the replacenent of any utility
systens, facilities, or Governnent equi pnent damaged during the course of
the contract.

1.26 MOW NG
The Contractor will nmow the grass on the construction site weekly or when

the following conditions warrant: centipede grass will be nmaintained to a
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maxi mum hei ght of 2 inches and a mi ni mum height of 1 inch; all other
grasses will be nmowed to keep the height of the grass to a maxi num of 4
inches and a mini mum of 2 inches.

1.27 COMVUNI CATI ONS SYSTEMS

The Director of Information Managenent will be notified through the
Contracting Officer's Representative of the preparatory neeting for the
communi cati ons system

1.28 COLCR BOARDS

Five sets of color boards shall be submitted, in addition to sanples
required el sewhere. Such submittals shall be nade not |ater than 60 days
prior to approval date required to achieve conpliance w th approved project
schedul e. Each set of boards shall include sanples of colors and finishes
of all exterior and interior building surfaces such as walls, floors and
ceilings. The sanples will be presented on 8-inch by 10-1/2-inch boards
(rmodul es) with a maxi mum spread of 24 inches by 31-1/2 inches for fol douts.
The nodul es shall be designed to fit in a standard | oosel eaf, three-ring
binder. |If nore space is needed, nore than one board per set may be
submitted. The Contractor shall certify that he has reviewed the col or
sanples in detail and that they are in strict accordance with the contract
drawi ngs and specifications, except as nmay be otherw se explicitly stated.
If nultiple material and finish (color) schenes are required, sanples shal
be identified by scheme and coordinated to room nanmes and numbers shown on
the architectural floor plans and roomfinish and col or schedul e.

Subm ttal of the color boards shall not relieve the Contractor of the
responsibility to submt the sanples required by technical specifications.

1.29 PHOTOGRAPHS
1.29.1 Pre- Const ructi on Phot ographs

Prior to starting any construction activity, the contractor shall nmake a
phot ographic record (still or video) of the existing conditions in any area
(new or existing) where the contractor is required to do any work. The
intent of this photographic record is to elinmnate or mnimze all disputes
arising from questions regarding conditions prior to construction versus
conditions after construction.

1.29.2 Construction Progress Photographs

*1
The Contractor shall, during the progress of the project, furnish the
Contracting O ficer progress photographs and col or slides to depict
progress of construction. Digital photographs may be submtted on
electronic nedia in lieu of slides. The photographs and slides shall be
taken between the 1st and 5th day of each nonth and be delivered to the
Contracting Officer not later than the 20th day of the sane nonth taken.
The phot ographs and slides shall be taken fromnot |ess than six positions
for each month as selected by the Contracting Oficer. They shall show,
i nasmuch as practicable, work acconplished during the previous nonth. The
phot ographs shall be 8-inch by 10-inch color glossy prints and the slides
35 mllimeter color slides. Each photograph shall be neatly identified
showi ng date made, contract title and nunber and a brief description of
wor k depicted and shall be sequentially nunbered. The identifying data
shal | be placed on the back of the prints. Slides shall have a nunber
pl aced on the franme corresponding to the appropriate identified print, the
nane of the project, the date and a brief description of work depicted. No
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identifying data shall appear on the face of prints or in the view ng area
of slides. One copy of each photograph and the correspondi ng negative and
slide or digital nedia shall be furnished to the Contracting O ficer by the
time stipulated above. No separate paynent will be made for these services
and all costs in connection therewith shall be considered incidental to
costs of the overall project.

1.30 CLEANUP

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

1.31 RESTORATI ON OF STORAGE AREA

Upon conpl etion of the project and after renoval of trailers, materials,
and equi pnent fromwi thin the fenced area, the fence shall be renoved and
wi |l become the property of the Contractor. Areas used by the Contractor
for the storage of equi pnent or naterial, or other use, shall be restored
to the original or better condition. Gavel used to traverse grassed areas
shall be removed and the area restored to its original condition, including
top soil and seedi ng as necessary.

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

-- End of Section --
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Andt #0001
SECTI ON 01525

SAFETY AND OCCUPATI ONAL HEALTH REQUI REMENTS
8/ 03

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 c designation only.

AVERI CAN NATI ONAL STANDARDS | NSTI TUTE (ANSI)

ANSI Z359.1 (1999) Safety Requirenments for Persona
Fall Arrest Systens, Subsystens and
Conponent s

ASME | NTERNATI ONAL ( ASME)
ASME B30. 22 (2000) Articul ati ng Boom Cranes
ASME B30. 5 (2000) Mbbile and Loconotive Cranes
CODE OF FEDERAL REGULATI ONS (CFR)

29 CFR 1926. 65 Hazar dous Waste Operations and Energency
Response

NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)
NFPA 10 (1998) Portable Fire Extinguishers

NFPA 241 (1996) Saf eguardi ng Construction
Alteration and Denolition Operations

NFPA 70 (1990) National Electric Code

OCCUPATI ONAL SAFETY AND HEALTH ADM NI STRATI ON ( CSHA)

29 CFR 1910 Saf ety and Health Regulation in Genera
| ndustry

29 CFR 1910. 120 Hazar dous Waste Operations and Energency
Response

29 CFR 1910. 146 Pernit-required Confined Spaces

29 CFR 1910.94 Ventil ation

29 CFR 1915 Confined and Encl osed Spaces and O her
Danger ous At nospheres in Shipyard
Enpl oynent

29 CFR 1926 Safety and Heal th Regul ations for

Construction
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1.

29 CFR 1926. 500 Fall Protection
U S. ARWY CORPS OF ENG NEERS ( USACE)

EM 385-1-1 (1996) Safety and Health Requirenents
Manual

.2 SUBM TTALS

Government approval is required for submttals with a "G' designation;
submittals not having a "G' designation are for information only or as
ot herwi se designated. Wen used, a designation followi ng the "G'
designation identifies the office that will review the submttal for the
CGovernment. The followi ng shall be subnmitted in accordance with Section
01330 SUBM TTAL PROCEDURES:
SD-01 Preconstruction Subnmittals
Site Safety & Health O ficer Qualifications (SSHO; G AO
Acci dent Prevention Plan (APP); G AO
Activity Hazard Analysis (AHA); G AO
SD- 06 Test Reports
Reports

Submit reports as their incidence occurs, in accordance with the
requi renents of the paragraph entitled, "Reports."

Acci dent Reports
Mont hl y Exposure Reports
Regul atory Citations and Viol ations
Crane Reports
SD-07 Certificates
Confined Space Entry Permt

Submit one copy of each permt attached to each Daily Quality
Control Report.

3 DEFI NI TI ONS

a. High Visibility Accident. Any nishap which nay generate publicity
and/ or high visibility.

b. Medical Treatment. Treatnent adm nistered by a physician or by

regi stered professional personnel under the standing orders of a
physician. Medical treatnent does not include first aid treatnent even
t hrough provi ded by a physician or registered personnel.

c. Milti-Enmployer Wrk Site (MEW5). A multi-enployer work site, as

defined by OSHA, is one in which nany enpl oyers occupy the sane site.
The Governnent considers the Prine Contractor to be the "controlling
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authority" for all work site safety and health of the subcontractors.

d. Recordable Injuries or Illnesses. Any work-related injury or
illness that results in

(1) Deat h, regardless of the tinme between the injury and death,
or the length of the illness;

(2) Days away from worKk;

(3) Restricted work;

(4) Transfer to another job;

(5) Medi cal treatnent beyond first aid;
(6) Loss of consciousness; or

(7) A significant injury or illness diagnosed by a physician or
other licensed health care professional, even if it did not result
in (1) through (6) above.

e. "USACE" property and equi prent specified in USACE EM 385-1-1
shoul d be interpreted as Governnent property and equi pnent.

f. Operating Envel ope. The area surroundi ng any crane. Inside this
"envel ope" is the crane, the operator, riggers, rigging gear between
t he hook and the load, the |oad and the crane's supporting structure
(ground, rail, etc.).

g. Wei ght Handl i ng Equi prent (WHE) Accident. A WHE acci dent occurs
when any one or nore of the six elements in the operating envel ope
fails to performcorrectly during operation, including operation during
mai nt enance or testing resulting in personnel injury or death; materia
or equi pnrent danage; dropped | oad; two-blocking; overload; and

col l'ision, including unplanned contact between the |oad, crane, and/or
ot her objects. A dropped | oad, two-blocking, overload and collision
are consi dered accidents even though no material danmage or injury
occurs. A component failure (e.g., nmotor burnout, gear tooth failure,
bearing failure) is not considered an accident solely due to materia
or equi prent danmage unl ess the conponent failure results in danmage to
ot her conponents (e.g., dropped boom dropped |oad, roll over, etc.).

h. Site Safety and Health Oficer (SSHO. The qualified or conpetent
person who is responsible for the on-site safety and health required
for the project. The Contractor quality control (QC) person can be the
SSHO on this project.

i Low sl ope roof. A roof having a slope less than or equal to 4 in
12 (vertical to horizontal).

REGULATORY REQUI REMENTS

In addition to the detailed requirenments included in the provisions of this
contract, work performed shall conmply with USACE EM 385-1-1, and al

federal, state, and local |aws, ordinances, and the follow ng criteria,
rules and regul ations. Submit matters of interpretation of standards to
the appropriate adm nistrative agency for resolution before starting work.
Where the requirenments of this specification, applicable laws, criteria,
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ordi nances, regul ations, and referenced docunents vary, the nost stringent
requi renents shall apply.

1.5 DRUG PREVENTI ON PROGRAM

Conduct a proactive drug and al cohol use prevention programfor al

wor kers, prime and subcontractor, on the site. Ensure that no enpl oyee
uses illegal drugs or consunmes al cohol during work hours. Ensure there are
no enpl oyees under the influence of drugs or al cohol during work hours.
After accidents, collect blood, urine, or saliva specinmens and test the
injured and invol ved enpl oyees for the influence of drugs and al cohol. A
copy of the test shall be nade available to the Contracting O ficer upon
request.

1.6 SI TE QUALI FI CATI ONS, DUTI ES AND MEETI NGS
1.6.1 Per sonnel Qualifications
1.6.1.1 Site Safety and Health O ficer (SSHO

Site Safety and Health O ficer (SSHO shall be provided at the work site at
all times to performsafety and occupational health managenent,

surveill ance, inspections, and safety enforcenent for the Contractor. SSHO
shal | be enployed by the prinme. SSHO qualifications in resune formwth
education certifications shall be submtted per paragraph 1.2. The SSHO
can be as follows: the Contractor's quality control system manager or an
i ndi vi dual other than the CQC system manager who is answerable to the CQC
System Manager, and is a nenber of the quality control team not the

proj ect superintendent or an individual other than the CQC System Manager
who is not a nenber of the CQC staff, and is not answerable to the CQC
Syst em Manager, but is appointed by an official of the Contractor, not the
proj ect superintendent.

*1

An alternate SSHO shall be provided and shall be equally qualified as the
SSHO and shal |l be capable of performing the full duties of the SSHO during
any very brief period of work when the SSHO i s absent. To insure that
safety and health conditions are maintai ned/enforced at all itens, and a
SSHO is present at all items, the Contractor shall designate an alternate
to performthe safety and health requirenents stated herein to cover any
ext ended period when the SSHO can not be present, such as during absences
for vacati ons/extended sickness, or when there are nultiple shifts that
requires additional coverage. The alternate shall have the sane
qualifications/training as the SSHO

The SSHO and alternate, shall neet the follow ng requirenents:
Level 1:
Worked on simlar projects.
10- hour OSHA construction safety class or equivalent within [ast 3
years.
Conpet ent person training as needed.
1.6.1.2 Conpetent Person for Confined Space Entry
Provi de a conpetent person neeting the requirenments of EM 385-1-1 who is
assigned in witing by the Designated Authority to assess confined spaces
and who possesses denonstrated know edge, skill and ability to:

a. Identify the structure, |ocation, and designation of confined and
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permt-required confined spaces where work is done;

b. Calibrate and use testing equi pnment including but not limted to,
oxygen indicators, conbustible gas indicators, carbon nonoxide

i ndi cators, and carbon di oxide indicators, and to interpret accurately
the test results of that equi pnment;

C. Performall required tests and inspections specified in 29 CFR
1910. 146 and 29 CFR 1915 Subpart B

d. Assess hazardous conditions including atnospheric hazards in
confined space and adj acent spaces and specify the necessary protection
and precautions to be taken;

e. Determi ne ventilation requirements for confined space entries and
oper ati ons;

f. Assess hazards associated with hot work in confined and adj acent
space and determine fire watch requirenents; and,

g. Mai ntai n records required.

1.6.1.3 Conpetent Person for the Health Hazard Control and Respiratory
Protection Program

Provi de a conpetent person neeting the requirenments of EM 385-1-1 who is:

a. Capabl e by education, specialized training and/or experience of
antici pating, recognizing, and eval uating enpl oyee exposure to

hazar dous cheni cal, physical and biol ogical agents in accordance with
USACE EM 385-1-1, Section 6.

b. Capabl e of specifying necessary controls and protective actions to
ensure worker heal th.

1.6.1.4 Crane QOperators

Crane operators shall neet the requirenents in USACE EM 385-1-1, Appendi x G

1.6.

Per sonnel Duties

1.6.2.1 Site Safety and Health Oficer (SSHO)/ Superintendent

a. Conduct daily safety and health inspections and maintain a witten
 og which includes area/operation inspected, date of inspection,
identified hazards, reconmended corrective actions, estinmated and
actual dates of corrections. Safety inspection |ogs shall be attached
to the Contractors' daily quality control report.

b. Conduct m shap investigations and conplete required reports.

Mai ntain the OSHA Form 300 and Daily Production reports for prine and
sub-contractors.

c. Mintain applicable safety reference naterial on the job site.

d. Attend the pre-construction conference, pre-work meetings including
preparatory inspection neeting, and periodic in-progress neetings.

e. | mpl enent and enforce accepted APPS and AHAs.
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f. Mai ntain a safety and health deficiency tracki ng systemt hat

noni tors out standi ng deficiencies until resolution. A list of

unresol ved safety and health deficiencies shall be posted on the safety
bul l etin board.

g. Ensure sub-contractor conpliance with safety and health
requirenents.

h. O her duties as identified per Specification Section 01451L

Failure to performthe above duties will result in dismssal of the
superintendent and/or SSHO and a project work stoppage. The project work
stoppage will remain in effect pending approval of a suitable replacenent.

6.3 Meet i ngs
6.3.1 Preconstructi on Conference

a. The Contractor will be informed, in witing, of the date of the
preconstructi on conference. The purpose of the preconstruction
conference is for the Contractor and the Contracting Officer's
representatives to becone acquai nted and explain the functions and
operating procedures of their respective organizations and to reach
nmut ual understanding relative to the adninistration of the overal
project's APP before the initiation of work.

b. Contractor representatives who have a responsibility or significant
role in accident prevention on the project shall attend the
preconstructi on conference. This includes the project superintendent,
site safety and health officer, quality control supervisor, or any

ot her assigned safety and heal th professionals who participated in the
devel opnent of the APP (including the AHAs and special plans, program
and procedures associated with it).

c. The Contractor shall discuss the details of the subnmitted APP to
i ncl ude incorporated plans, progranms, procedures and a |listing of

anticipated activity hazard anal yses (AHAs) that will be devel oped and
i mpl enented during the performance of the contract. This list of
proposed AHAs will be reviewed at the conference and an agreenment wll
be reached between the Contractor and the Contracting Oficer's
representative as to which phases will require an analysis. In

addition, a schedule for the preparation, submittal, review, and
acceptance of AHAs shall be established to preclude project del ays.

d. Deficiencies in the submtted APP will be brought to the attention
of the Contractor at the preconstruction conference, and the Contractor
shall revise the plan to correct deficiencies and re-subnit it for
acceptance. Work shall not begin until there is an accepted APP.

6.3.2 Weekly Safety Meetings

Conduct weekly safety neetings at the project site for all enployees. The
Contracting Oficer will be inforned of the nmeeting in advance and be

all oned attendance. M nutes showing contract title, signatures of
attendees and a list of topics discussed shall be attached to the
Contractors' daily quality control report.

6.3.3 Wor k Phase Meetings
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The appropriate AHA shall be reviewed and attendance docunented by the
Contractor at the preparatory, initial, and foll ow up phases of quality
control inspection. The anal ysis should be used during daily inspections to
ensure the inplenentation and effectiveness of safety and health controls.

1.7 TRAINI NG
1.7.1 New Enpl oyee | ndoctrination

New enpl oyees (prine and sub-contractor) will be inforned of specific site
hazards before they begin work. Docunmentation of this orientation shall be
kept on file at the project site.

1.7.2 Peri odi ¢ Training

Provide Safety and Health Training in accordance with USACE EM 385-1-1 and
the accepted APP. Ensure all required training has been acconplished for
all onsite enpl oyees.

1.7.3 Training on Activity Hazard Anal ysis (AHA)

Prior to beginning a new phase, training will be provided to all affected
enpl oyees to include a review of the AHA to be inpl enented.

1.8 ACCI DENT PREVENTI ON PLAN ( APP)

The Contractor shall use a qualified person to prepare the witten
site-specific APP. Prepare the APP in accordance with the fornat and
requi renents of USACE EM 385-1-1 and as suppl enented herein. Cover al
par agr aph and subparagraph el enents in USACE EM 385-1-1, Appendi x A,
"M ni mum Basic Qutline for Preparation of Accident Prevention Plan". Were
a paragraph or subparagraph elenment is not applicable to the work to be
performed indicate "Not Applicable" next to the heading. Specific
requirenents for sonme of the APP el enents are described in paragraph 1.8.1
The APP shall be job-specific and shall address any unusual or unique
aspects of the project or activity for which it is witten. The APP shal
interface with the Contractor's overall safety and health program Any
portions of the Contractor's overall safety and health program referenced
in the APP shall be included in the applicable APP el enent and nmade
site-specific. The Governnment considers the Prinme Contractor to be the
"controlling authority" for all work site safety and health of the
subcontractors. Contractors are responsible for informng their
subcontractors of the safety provisions under the terns of the contract and
the penalties for nonconpliance, coordinating the work to prevent one craft
frominterfering with or creating hazardous working conditions for other
crafts, and inspecting subcontractor operations to ensure that accident
prevention responsibilities are being carried out. The APP shall be signed
by the person and firm (senior person) preparing the APP, the Contractor,
the on-site superintendent, the designated site safety and health officer
and any designated CSP and/or CIH

Subnmit the APP to the Contracting O ficer a mninumof 15 cal endar days
prior to the date of the preconstruction conference for acceptance. Wrk
cannot proceed w thout an accepted APP. The Contracting Oficer reviews
and comments on the Contractor's subnitted APP and accepts it when it neets
the requirenents of the contract provisions.

Once accepted by the Contracting Oficer, the APP and attachments will be
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enforced as part of the contract. Disregarding the provisions of this
contract or the accepted APP will be cause for stopping of work, at the
discretion of the Contracting Oficer, until the matter has been rectified.

Once work begins, changes to the accepted APP shall be nmade only with the
know edge and concurrence of the Contracting Oficer, project
superintendent, SSHO and quality control manager. Should any unforeseen
hazard become evident during the perfornmance of work, the project Site
Safety and Health O ficer (SSHO shall informthe Contracting O ficer, both
verbally and in witing, for resolution as soon as possible. 1In the
interim all necessary action shall be taken by the Contractor to restore
and maintain safe working conditions in order to safeguard onsite
personnel, visitors, the public, and the environnent.

Copi es of the accepted plan will be maintained at the Contracting Officer's
office and at the job site.

The APP shall be continuously reviewed and anended, as necessary,

t hroughout the life of the contract. Unusual or high-hazard activities not
identified in the original APP shall be incorporated in the plan as they
are di scovered.

1.8.1 EM 385-1-1 Contents

In addition to the requirements outlines in Appendi x A of USACE EM 385-1-1
the following is required:

a. Nanmes and qualifications (resunes including education, training,
experience and certifications) of all site safety and heal th personne
designated to performwork on this project to include the designated
site safety and health officer and other conpetent and qualified
personnel to be used such as CSPs, ClHs, STSs, CHSTs. The duties of
each position shall be specified.

b. Qualifications of conpetent and of qualified persons. As a

m ni mum conpetent persons shall be designated and qualifications
submtted for each of the followi ng major areas: excavation
scaffolding; fall protection; hazardous energy; confined space; health
hazard recognition, evaluation and control of chem cal, physical and
bi ol ogi cal agents; personal protective equipnent and clothing to

i ncl ude sel ection, use and mai nt enance.

c. Confined Space Entry Plan. Develop a confined space entry plan in
accordance with USACE EM 385-1-1, applicable OSHA standards 29 CFR 1910,
29 CFR 1915, and 29 CFR 1926, and any other federal, state and |oca
regul atory requirenents identified in this contract. |Identify the
qual i fied person's nane and qualifications, training, and experience.
Delineate the qualified person's authority to direct work stoppage in

t he event of hazardous conditions. |nclude procedure for rescue by
contractor personnel and the coordination with energency responders.

(I'f there is no confined space work, include a statenent that no
confined space work exists and none will be created.)

d. Health Hazard Control Program The Contractor shall designate a
conpetent and qualified person to establish and oversee a Health Hazard
Control Programin accordance with USACE EM 385-1-1, Section 6. The
program shall ensure that enpl oyees, on-site Government

representatives, and others, are not adversely exposed to chenical

physi cal and bi ol ogi cal agents and that necessary controls and
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protective actions are instituted to ensure health.

e. Crane Critical Lift Plan. Prepare and sign weight handling critica
lift plans for lifts over 75 percent of crane hoist's maxi nrum | oad
limt; lifts involving nore than one crane or hoist; lifts of
personnel; and technically difficult Iifts involving non-routine
rigging or operation, sensitive equi pnment, or unusual safety risks in
accordance with USACE EM 385-1-1, paragraph 16.c.18. and submt 15
cal endar days prior to on-site work.

f. Al cohol and Drug Abuse Pl an

(1) Describe plan for random checks and testing with
pre-enpl oynent screening in accordance with the DFAR O ause
subpart 252.223-7004, "Drug Free Wrk Force."

(2) Description of the on-site prevention program

g. Fall Protection and Prevention (FP&) Plan. The plan shall be site
specific and address all fall hazards in the work place and during

di fferent phases of construction. It shall address how to protect and
prevent workers fromfalling to | ower |evels when they are exposed to
fall hazards above 6 feet. A qualified person shall prepare and sign
the plan. The plan shall include fall protection and prevention
systens, equi pnent and net hods enpl oyed for every phase of work,
responsibilities, rescue and escape equi pment and operations, training
requi renents, and nonitoring methods. The accepted Fall Protection and
Prevention Plan shall be kept and maintained at the job site for the
duration of the project.

h. Site Denplition Plan. The safety and health aspects prepared in
accordance with Section 02220, DEMOLI TION LRL version.

i. Excavation Plan. The safety and health aspects prepared in
accordance with Section 02300, EARTHWORK FOR BUI LDI NGS AND UTI LI TI ES.

j- Trai ni ng Records and Requirenments. List of mandatory training and
certifications which are applicable to this project (e.g. explosive
actuated tools, fall protection, vehicle operator, forklift operators,
personal protective equipnent); list of requirements for periodic
retraining/certification; outline requirenents for supervisory and

enpl oyee safety neetings.

9 ACTI VITY HAZARD ANALYSI S ( AHA)

The Activity Hazard Analysis (AHA) format shall be in accordance wth USACE
EM 385-1-1. Subnmit the AHA for review at |east 15 cal endar days prior to
the start of each phase. Fornmat subsequent AHA as anendnents to the APP

An AHA will be devel oped by the Contractor for every operation involving a
type of work presenting hazards not experienced in previous project
operations or where a new work crew or subcontractor is to perform work.
The anal ysis nmust identify and eval uate hazards and outline the proposed
net hods and techni ques for the safe conpletion of each phase of work. At a
m ni mum define activity being performed, sequence of work, specific safety
and heal th hazards anticipated, control neasures (to include persona
protective equipnment) to elinmnate or reduce each hazard to acceptable

| evel s, equi pnent to be used, inspection requirements, training
requirenents for all involved, and the conpetent person in charge of that
phase of work. For work with fall hazards, including fall hazards
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associated with scaffold erection and renoval, identify the appropriate
fall arrest systems. For work with materials handling equi pment, address
saf eqguardi ng nmeasures related to material s handling equi pment. For work
requiring excavations, include requirenments for safeguardi ng excavati ons.
An activity requiring an AHA shall not proceed until the AHA has been
accepted by the Contracting Oficer's representative and a neeting has been
conducted by the Contractor to discuss its contents with everyone engaged
in the activity, including on-site Governnent representatives. The
Contractor shall document neeting attendance at the preparatory, initial,
and foll owup phases of quality control inspection. The AHA shall be
continuously reviewed and, when appropriate, nodified to address changi ng
site conditions or operations. The analysis should be used during daily
i nspections to ensure the inplenentation and effectiveness of the
activity's safety and health controls.

The AHA list will be reviewed periodically (at least nonthly) at the
Contractor supervisory safety neeting and updated as necessary when
procedures, scheduling, or hazards change.

Activity hazard anal yses shall be updated as necessary to provide an
ef fective response to changing work conditions and activities. The on-site
superintendent, site safety and health officer and conpetent persons used
to devel op the AHAs, including updates, shall sign and date the AHAs before
they are inpl enent ed.
1.10 DI SPLAY OF SAFETY | NFORMVATI ON
Upon start of construction, erect a safety bulletin board at the job site.
The followi ng information shall be displayed on the safety bulletin board
in clear view of the on-site construction personnel, naintained current,
and protected against the el enments and unauthorized renoval. No separate
paynment for the furnishing/erecting of the bulletin board as specified and
cost thereof shall be considered a subsidiary obligation of the Contractor:
a. Mp denoting the route to the nearest energency care facility.
b. Energency phone nunbers.
c. Copy of the nost up-to-date APP.
d. AHA(S).
e. OSHA 300A Form
f. Confined space entry permt.
g. OSHA Safety and Health Protection-On-The-Job Poster
1.11 SI TE SAFETY REFERENCE MATERI ALS
Mai ntain safety-rel ated references applicable to the project, including
those listed in the article "References." Mintain applicable equipnent
manuf acturer's manual s.
1.12 EMERGENCY MEDI CAL TREATMENT

Contractors will arrange for their own energency nedi cal treatnent.
Government has no responsibility to provide energency nedical treatnent.
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1.13 REPORTS
1.13.1 Acci dent Reports

a. For recordable injuries and illnesses, and property damage
accidents resulting in at |east $2,000 in damages, the Prine Contractor
shal I conduct an accident investigation to establish the root cause(s)
of the accident, conplete the USACE Acci dent Report Form 3394 and
provide the report to the Contracting Officer within 1 cal endar day of
the accident. The Contracting Oficer will provide copies of any
required or special forns.

1.13.2 Acci dent Notification

Notify the Contracting Oficer as soon as practical, but not later than
four hours, after any accident neeting the definition of Recordable
Injuries or Illnesses or Hgh Visibility Accidents, property damage equa
to or greater than $2,000, or any wei ght handling equi pment acci dent

i nvol ving a overturned crane, collapsed boom or any other najor danage to
the crane or adjacent property. Information shall include contractor name;
contract title; type of contract; name of activity, installation or

| ocati on where accident occurred; date and time of accident; nanes of
personnel injured; extent of property damage, if any; extent of injury, if
known, and brief description of accident (to include type of construction
equi prent used, PPE used, etc.). Preserve the conditions and evi dence on
the accident site until the Governnent investigation teamarrives on site
and Governnent investigation is conducted.

1.13.3 Mont hl y Exposure Reports

Mont hly exposure reporting to the Contracting Oficer is required to be
attached to the nonthly billing request. This report is a conpilation of
enpl oyee- hours worked each nonth for all site workers, both prinme and
subcontractor. The Contracting Oficer will provide copies of any special
forns.

1.13.4 Regul atory Citations and Viol ations

Contact the Contracting Officer inmediately of any OSHA or other regul atory
agency inspection or visit, and provide the Contracting Oficer with a copy
of each citation, report, and contractor response. Correct violations and
citations pronptly and provide witten corrective actions to the
Contracting Oficer.

1.13.5 Crane Reports

Submit crane inspection reports required in accordance with USACE EM 385-1-1
Appendi x H and as specified herein with Daily Reports of |nspections.

1.13.6 Certificate of Conpliance

The Contractor shall provide a Certificate of Conpliance for each crane
entering an activity under this contract (see Contracting Officer for a
bl ank certificate). Certificate shall state that the crane and rigging
gear neet applicable OSHA regulations (with the Contractor citing which
OSHA regul ations are applicable, e.g., cranes used in construction, shal
comply with 29 CFR 1926 and USACE EM 385-1-1 section 16 and Appendi x H.
Certify on the Certificate of Conpliance that the crane operator(s) is
qualified and trained in the operation of the crane to be used. The
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Contractor shall also certify that all of its crane operators working on
the DOD activity have been trained in the proper use of all safety devices
(e.g., anti-two bl ock devices). These certifications shall be posted on
the crane.

.14 HOT WORK

Prior to perform ng "Hot Wrk" (welding, etc.) or operating other

fl ame- produci ng devices, a witten permt shall be requested fromthe
Installation Fire Departnent. CONTRACTORS ARE REQUI RED TO MEET ALL
CRITERIA BEFORE A PERM T IS I SSUED. The Contractor will provide at |east
two (2) twenty (20) pound 4A:20 BC rated extingui shers for normal "Hot
Work". Al extinguishers shall be current inspection tagged, approved
safety pin and tanper resistant seal. It is also mandatory to have a
desi gnated FIRE WATCH for any "Hot W rk" done at this activity.

a. Gl painting materials (paint, brushes, enpty paint cans, etc.),
and all flamable |iquids shall be renoved fromthe facility at
quitting tine. Al painting materials and flammuable |iquids shall be
stored outside in a suitable netal |ocker or box and will require
re-submittal with non-hazardous materials.

b. Accumul ation of trays, paper, shavings, sawdust, boxes and ot her
packing materials shall be renmoved fromthe facility at the cl ose of
each workday and such material disposed of in the proper containers
| ocated away fromthe facility.

c. The storage of conbustible supplies shall be a safe distance from
structures.

d. Area outside the facility undergoing work shall be cl eaned of
trash, paper, or other discarded conbustibles at the cl ose of each
wor kday.

e. Al portable electric devices (saws, sanders, conpressors,
extension chord, lights, etc.) shall be disconnected at the close of
each workday. Wen possible, the main electric switch in the facility
shal | be deactivated.

f. Wen starting work in the facility, Contractors shall require their
personnel to fam liarize thenselves with the | ocation of the nearest
fire alarm boxes and place in nenory the Installation Fire Departnment
phone nunber. ANY FIRE, NO MATTER HOW SMALL, SHALL BE REPORTED TO THE
| NSTALLATI ON FI RE DEPARTMENT | MVEDI ATELY.

PART 2 PRODUCTS ( NOT APPLI CABLE)

PART 3 EXECUTI ON

3.

3.

1 CONSTRUCTI ON ANDY OR OTHER WORK

The Contractor shall conply with USACE EM 385-1-1, NFPA 241, the APP, the
AHA, and other related subnmittals and activity fire and safety regul ations.

1.1 Hazar dous Material Use
Each hazardous material must receive approval prior to being brought onto

the job site or prior to any other use in connection with this contract.
Al'low a m ni mum of 10 worki ng days for processing of the request for use of
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3.

a hazardous nmaterial. Any work or storage involving hazardous chem cals or
materials nust be done in a manner that will not expose Governnent or
Contractor enployees to any unsafe or unhealthful conditions. Adequate
protective nmeasures nust be taken to prevent Governnent or Contractor

enpl oyees from bei ng exposed to any hazardous condition that could result
fromthe work or storage. The Prine Contractor shall keep a conplete

i nventory of hazardous materials brought onto the work-site. Approval by
the Contracting O ficer of protective measures and storage area is required
prior to the start of the work.

1.2 Hazar dous Material Excl usions

Not wi t hst andi ng any ot her hazardous material used in this contract,

radi oactive materials or instrunents capabl e of producing

i oni zi ng/ non-ioni zing radiation (with the exception of radioactive nateria
and devi ces used in accordance with EM 385-1-1 such as nucl ear density
neters for conpaction testing and | aboratory equi pnent with radioactive
sources) as well as materials which contain asbestos, nmercury or

pol ychl ori nat ed bi phenyls, di-isocynates, |ead-based paint are prohibited.
The Contracting O ficer, upon witten request by the Contractor, may

consi der exceptions to the use of any of the above excluded materials.

.1.3 Unf or eseen Hazardous Materia

If material, not indicated, that may be hazardous to hunman heal th upon

di sturbance during construction operations is encountered, stop that
portion of work and notify the Contracting Officer imrediately. Wthin 14
cal endar days the Governnent will determine if the material is hazardous.
If material is not hazardous or poses no danger, the Government will direct

the Contractor to proceed without change. |f material is hazardous and
handling of the material is necessary to acconplish the work, the
CGovernment will issue a nodification pursuant to "FAR 52.243-4, Changes"

and "FAR 52.236-2, Differing Site Conditions."

.2 PRE- OUTAGE COORDI NATI ON MEETI NG

Contractors are required to apply for utility outages at |east 15 days in
advance. As a minimum the request should include the | ocation of the
outage, utilities being affected, duration of outage and any necessary
sketches. Special requirenents for electrical outage requests are

contai ned el sewhere in this specification section. Once approved, and
prior to beginning work on the utility systemrequiring shut down, the
Contractor shall attend a pre-outage coordi nation nmeeting with the
Contracting Officer and the Ft. Knox Community Schools Director of
Logistics to review the scope of work and the | ock-out/tag-out procedures
for worker protection. No work will be perforned on energized electrica
circuits unless proof is provided that no other neans exist.

.3 FALL HAZARD PROTECTI ON AND PREVENTI ON

The Contractor shall establish a fall protection and prevention program
for the protection of all enployees exposed to fall hazards. The program
shal | include conpany policy, identify responsibilities, education and
training requirenents, fall hazard identification, prevention and contro
neasures, inspection, storage, care and mmi ntenance of fall protection
equi prrent and rescue and escape procedures.

3.1 Trai ni ng
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The Contractor shall institute a fall protection training program As part
of the Fall Hazard Protection and Prevention Program the Contractor shal
provide training for each enpl oyee who m ght be exposed to fall hazards.
Training requirenents shall be in accordance with USACE EM 385-1-1, section
21. A 16.

3.3.2 Fall Protection Equi pment

The Contractor shall enforce use of the fall protection equipnent

desi gnated for each specific work activity in the Fall Protection and
Prevention Plan and/or AHA at all tines when an enployee is on a surface
1.8 m(6 feet) or nore above |lower levels. Fall protection systens such as
guardrails, personnel fall arrest system safety nets, etc., are required
when working within 1.8m (6 feet) of any |eading edge. Personal fal

arrest systens are required when working froman articulating or extendible
boom swi ng stages, or suspended platform 1In addition, personal fal

arrest systens may be required when operating other equi pnent such as
scissor lifts if the work platformis capable of being positioned outside
the wheel base. Fall protection nust conply with 29 CFR 1926. 500, Subpart M
and USACE EM 385-1-1

3.3.2.1 Personal Fall Arrest Equi pnent

Personal fall arrest equi pnent, systens, subsystens, and conponents shal
neet ANSI 2z359.1. Only a full-body harness with a shock-absorbing | anyard
or self-retracting lanyard is an acceptabl e personal fall arrest device.
Body belts may only be used as a positioning device system (for uses such
as steel reinforcing assenbly and in addition to an approved fall arrest
system). Harnesses shall have a fall arrest attachnent affixed to the body
support (usually a Dorsal D-ring) and specifically designated for
attachment to the rest of the system Only |ocking snap hooks and

carabi ners shall be used. Wbbing, straps, and ropes shall be made of
synthetic fiber. The maxi numfree fall distance when using fall arrest

equi pnent shall not exceed 6 feet. The total fall distance shall always be
taken into consideration when attaching a person to a fall arrest system

3.3.3 Fall Protection for Roofing Wrk

Fall protection controls shall be inplenented based on the type of roof
bei ng constructed and work being perfornmed. The roof area to be accessed
shal |l be evaluated for its structural integrity including weight-bearing
capabilities for the projected | oading.

a. Low Sl oped Roofs:

(1) For work within 6 feet of an edge, on | ow sl ope roofs,
personnel shall be protected fromfalling by use of personal fal
arrest systens, guardrails, or safety nets. A safety nonitoring
systemis not adequate fall protection and is not authorized.

(2) For work greater than 6 feet froman edge, warning lines
shal|l be erected and installed in accordance with 29 CFR 1926. 500
and USACE EM 385-1-1
3.3. 4 Safety Nets
If safety nets are used as the selected fall protection systemon the

project, they shall be provided at unguarded workpl aces, machinery,
danger ous operations and | eadi ng edge work. Safety nets shall be tested
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imediately after installation with a drop test of 400 pounds and every six
nmont hs thereafter.

3.3.5 Hori zontal Lifelines

Hori zontal lifelines shall be designed, installed, certified and used under
the supervision of a qualified person as part of a conplete fall arrest
system (29 CFR 1926. 500).

3.4 SCAFFOLDI NG

Enpl oyees shall be provided with a safe neans of access to the work area on
the scaffold. dinbing of any scaffold braces or supports not specifically
designed for access is prohibited. Access to scaffold platforms greater
than 6 feet in height shall be accessed by use of a stair tower. Vertica

| adders commonly provided by scaffold system manufacturers shall not be
used for accessing scaffold platforms greater than 6 feet in height. The
use of an adequate gate is required. Contractor shall ensure that

enpl oyees are qualified to performscaffold erection and dismantling. Do
not use scaffold wi thout the capability of supporting at |east four tines
the maxi numintended | oad or without appropriate fall protection as
delineated in the accepted fall protection and prevention plan. Stationary
scaffol ds nust be attached to structural buil ding conponents to safeguard
agai nst tipping forward or backward. Special care shall be given to ensure
scaffold systens are not overloaded. Side brackets used to extend scaffold
pl atforns on self-supported scaffold systems for the storage of material is
prohibited. The first tie-in shall be at the height equal to 4 tinmes the
wi dth of the smallest dinension of the scaffold base. Wrk platforns shal
be placed on mud sills. Scaffold or work platformerectors shall have fal
protection during the erection and dismantling of scaffolding or work
platforns that are nore than six feet. Delineate fall protection

requi renents when worki ng above six feet or above dangerous operations in
the Fall Protection and Prevention (FP&) Plan and Activity Hazard Anal ysis
(AHA) for the phase of work. For additional requirenents, see Section
00800, paragraph 1.43.

3.5 EQUI PMENT

3.5.1 Mat eri al Handl i ng Equi pnent
a. Mterial handling equipnment such as forklifts shall not be nodified
with work platformattachnments for supporting enpl oyees unl ess
specifically delineated in the manufacturer's printed operating

i nstructions.

b. The use of hooks on equipnment for lifting of material nust be in
accordance with manufacturer's printed instructions.

C. perators of forklifts or power industrial trucks shall be
licensed in accordance with OSHA

3.5.2 Wei ght Handl i ng Equi pnent
a. The Contractor shall notify the Contracting Oficer 15 days in
advance of any cranes entering the activity so that necessary quality
assurance spot checks can be coordinated. Contractor's operator shal
remain with the crane during the spot check

b. The Contractor shall conply with the crane nanufacturer's
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specifications and linmtations for erection and operation of cranes and
hoi sts used in support of the work. Erection shall be performed under
t he supervision of a designated person (as defined in ASVE B30.5). Al
testing shall be perforned in accordance with the manufacturer's
recomended procedures.

c. The Contractor shall conmply with ASME B30.5 for nobile and ASME
B30.22 for articulating boom cranes.

d. The presence of Governnent personnel does not relieve the
Contractor of an obligation to conply with all applicable safety

regul ations. The Government will investigate all conplaints of unsafe
or unheal thful working conditions received in witing from contractor
enpl oyees, federal civilian enployees, or mlitary personnel

e. Each load shall be rigged/attached independently to the

hook/ master-link in such a fashion that the | oad cannot slide or
ot herwi se becone detached. Christnas-tree lifting (nultiple rigged
materials) is not allowed.

f. Under no circunstance shall a Contractor nake a |lift at or above
90% of the cranes rated capacity in any configuration

g. Wen operating in the vicinity of overhead transm ssion |ines,
operators and riggers shall be alert to this special hazard and shal
follow the requirements of USACE EM 385-1-1 section 11 and ASME B30.5
or ASME B30.22 as applicable.

h. Crane suspended personnel work platforns (baskets) shall not be
used unl ess the Contractor proves that using any other access to the
work | ocation would provide a greater hazard to the workers or is

i npossi bl e. Personnel shall not be lifted with a |ine hoist or
friction crane.

i. A fire extinguisher having a minimumrating of 10BC and a m ni num
nom nal capacity of 5l b of extinguishing agent shall be avail abl e at
all operator stations or crane cabs. Portable fire extinguishers shal
be i nspected, nmumintained, and recharged as specified i n NFPA 10,
Standard for Portable Fire Extinguishers.

j. Al enployees shall be kept clear of |oads about to be lifted and
of suspended | oads.

k. A weight handling equi pment operator shall not |eave his position
at the controls while a load is suspended.

. Only Contractor crane operators who have net the requirenents of 29
CFR 1910. 94, 29 CFR 1910.120, 29 CFR 1926.65, 29 CFR 1926.500, USACE EM
385-1-1, ASME B30.5, and ASME B30.22 and other local and state

requi renents shall be authorized to operate the crane.

m The Contractor shall use cribbing when performng lifts on
outriggers.

n. The crane hook/bl ock must be positioned directly over the | oad.
Si de | oading of the crane is prohibited.

0. A physical barricade nust be positioned to prevent personnel from
entering the counterweight swing (tail swi ng) area of the crane.
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p. A substantial and durable rating chart containing legible letters
and figures shall be provided with each crane and securely nounted onto
the crane cab in a location allow ng easy reading by the operator while
seated in the control station

g. Certification records which include the date of inspection
signature of the person perforning the inspection, and the seria

nunber or other identifier of the crane that was inspected shall always
be available for review by Contracting Oficer personnel

r. Witten reports listing the | oad test procedures used along with
any repairs or alterations performed on the crane shall be avail able
for review by Contracting O ficer personnel

S. The Contractor shall certify that all crane operators have been
trained in proper use of all safety devices (e.g. anti-two bl ock
devi ces).

3.5.3 Equi prent and Mechani zed Equi prent

a. Equipnent shall be operated by designated qualified operators.
Proof of qualifications shall be kept on the project site for review

b. Manuf acture specifications or owner's manual for the equi prent
shall be on site and reviewed for additional safety precautions or
requi renents that are sometines not identified by OSHA or USACE EM
385-1-1. Such additional safety precautions or requirenents shall be
i ncorporated into the AHAs.

C. Equi prent and mechani zed equi prrent shall be inspected in
accordance with manufacturer's recomendati ons for safe operation by a
conpetent person prior to being placed into use.

d. Daily checks or tests shall be conducted and docunented on
equi prent and nechani zed equi pnent by desi gnated conpet ent persons.

3.6 EXCAVATI ONS

The conpetent person for excavations perforned as a result of contract work
shal |l be on-site when excavation work is being perforned, and shal

i nspect, and docunent the excavations daily prior to entry by workers. The
conpetent person nust evaluate all hazards, including atnospheric, that may
be associated with the work, and shall have the resources necessary to
correct hazards pronptly.

3.6.1 Uility Locations

Prior to digging, the appropriate digging pernmt nust be obtained. Al
underground utilities in the work area must be positively identified by a
private utility locating service in addition to any station | ocating
service and coordinated with the station utility department. Any markings
nmade during the utility investigation nmust be maintained throughout the
contract.

3.6.2 Uility Location Verification

The Contractor nust physically verify underground utility |ocations by hand
di ggi ng usi ng wood or fiberglass handl ed tools when any adj acent
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construction work is expected to come within three feet of the underground
system Digging within 2 feet of a known utility nust not be perfornmed by
means of mechani cal equi prent; hand digging shall be used. |If construction
is parallel to an existing utility the utility shall be exposed by hand

di gging every 100 feet if parallel within 5 feet of the excavation.

3.6.3 Uilities with Concrete Sl abs

Uilities located within concrete slabs and the like are extrenely
difficult to identify. The |ocation nust be coordinated with station
utility departnents in addition to a private locating service. Qutages on
systemutilities shall be used in circunstances where concrete chipping,
saw cutting, or core drilling is required and utilities are unable to be
completely identified.

3.6.4 Shoring Systens

Trench and shoring systens nust be identified in the accepted safety plan

and AHA. Manufacture tabul ated data and specifications or registered

engi neer tabul ated data for shoring or benching systens shall be readily

avail able on site for review Job-made shoring or shielding shall have the
regi stered professional engineer stanp, specifications, and tabul ated dat a.
Extrene care nust be used when excavating near direct burial electric

under ground cabl es.

3.6.5 Trenchi ng Machi nery

Trenching machines with digging chain drives shall be operated only when
the spotters/laborers are in plain view of the operator. Operator and
spotters/laborers shall be provided training on the hazards of the digging
chain drives with enmphasis on the distance that needs to be maintained when
the digging chain is operating. Docurmentation of the training shall be kept
on file at the project site.

3.7 ELECTRI CAL
3.7.1 Conduct of Electrical Wrk

Underground el ectrical spaces nmust be certified safe for entry before
entering to conduct work. Cables that will be cut nust be positively
identified and de-energized prior to perform ng each cut. Positive cable
identification nust be nade prior to submitting any outage request for
electrical systems. Arrangenents are to be coordinated with the
Contracting Officer and Station Utilities for identification. The
Contracting Officer will not accept an outage request until the Contractor
satisfactorily docunents that the circuits have been clearly identified.
Performall high voltage cable cutting renotely using hydraulic cutting
tool. When racking in or live switching of circuit breakers, no additiona
person other than the switch operator will be allowed in the space during
the actual operation. Plan so that work near energized parts is mninzed
to the fullest extent possible. Use of electrical outages clear of any
energi zed electrical sources is the preferred method. Wen working in
energi zed substations, only qualified electrical workers shall be pernitted
to enter. Wen work requires Contractor to work near energized circuits as
defined by the NFPA 70, high voltage personnel nust use personal protective
equi prent that includes, as a mnimum electrical hard hat, safety shoes,
insulating gloves with | eather protective sleeves, fire retarding shirts,
coveralls, face shields, and safety glasses. Insulating blankets, hearing
protection, and switching suits may be required, depending on the specific
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job and as delineated in the Contractor's AHA
3.7.2 Port abl e Extension Cords

Portabl e extension cords shall be sized in accordance w th manufacturer
ratings for the tool to be powered and protected from damage. Al danmaged
extension cords shall be imediately renoved fromservice. Portable

ext ension cords shall conply with EM 385-1-1 and shall be inspected in
accordance with the requirements of NFPA 70.

3.8 WORK I N CONFI NED SPACES

The Contractor shall conply with the requirements in Section 06.1 of USACE
EM 385-1-1 and OSHA 29 CFR 1910.146. Any potential for a hazard in the
confined space requires a permt systemto be used.

a. Entry Procedures. Prohibit entry into a confined space by
personnel for any purpose, including hot work, until the qualified
person has conducted appropriate tests to ensure the confined or
encl osed space is safe for the work intended and that all potentia
hazards are controlled or elimnated and docunmented. (See Section
06.1.05 of USACE EM 385-1-1 for entry procedures.) Al hazards
pertaining to the space shall be reviewed with each enpl oyee during
revi ew of the AHA

b. Forced air ventilation is required for all confined space entry
operations and the mni mum air exchange requirenments rmust be maintai ned
to ensure exposure to any hazardous atnosphere is kept belowits

action |level.

c. Ensure the use of rescue and retrieval devices in confined spaces
greater than 5 feet in depth. Conformto Sections 06.1.09, 06.1.10 and
06.1.11 of USACE EM 385-1-1

d. Sewer wet wells require continuous atnosphere nonitoring with
audi bl e alarmfor toxic gas detection

e. Include training information for enployees who will be involved as
entrants and attendants for the work. Conformto Section 06.1.06 of
USACE EM 385-1-1

f. Daily Entry Permit. Post the permit in a conspicuous place close
to the confined space entrance.

3.9 CRYSTALLINE SILICA
Grindi ng, abrasive blasting, and foundry operations of construction
materials containing crystalline silica, shall conply with OSHA
regul ati ons, such as 29 CFR 1910. 94, and USACE EM 385-1-1, Appendix C. The
Contractor shall devel op and inplement effective exposure control and
el imnation procedures to include dust control systems, engineering
controls, and establishment of work area boundaries, as well as nedica
surveillance, training, air nonitoring, and personal protective equipnent.

3.10 HOUSEKEEPI NG

3.10.1 C ean- Up

Al debris in work areas shall be cleaned up daily or nore frequently if
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necessary. Construction debris may be tenporarily located in an approved
| ocation. Garbage accunul ati on must be renpved each day from work areas
and placed in refuse containers.

3.10.2 Dust contro
In addition to the dust control neasures required el sewhere in the contract
docunents, dry cutting of brick or masonry shall be prohibited. The
Contracting Oficer, upon witten request by the Contractor, may consider

exceptions to this prohibition on a case-by-case basis. Wt cutting nust
address control of water run off.

-- End of Section --
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Andt #0001
SECTI ON 02300A

EARTHWORK FOR BUI LDI NGS AND UTI LI TI ES
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 gnation only.

AMERI CAN SCOCI 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 1140 (1997) Anount of Material in Soils Finer

than the No. 200 (75-mcroneter) Sieve

ASTM D 1556 (1990; R 1996el) Density and Unit Wi ght
of Soil in Place by the Sand-Cone Met hod

ASTM D 1557 (1991; R 1998) Laboratory Conpaction
Characteristics of Soil Using Mdified
Effort (56,000 ft-Ibf/cu. ft. (2,700
KN-mfcu. m))

ASTM D 2487 (1998) dassification of Soils for
Engi neering Purposes (Unified Soil
Cl assification Systen

ASTM D 4318 (1998) Liquid Limt, Plastic Limt, and
Plasticity Index of Soils

1.2 MEASUREMENT
1.2.1 Excavati on

The unit of neasurenent for excavation and borrow will be included in the
[ unp sum pri ce.

1.3 DEFI NI TI ONS

1.3.1 Satisfactory Materials
Satisfactory materials shall conprise any nmaterials classified by ASTM D
2487 as GW G°, GM G>-GM GM GV CC, GP-GC, G GC, SW SP, or M
Satisfactory materials for grading shall be conprised of stones |ess than 8

inches, except for entrance/exit pad which shall be conprised of stones
| ess than 3 inches in any dinension.
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1.3.2 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
matter or frozen material. The Contracting Oficer shall be notified of
any contam nated nmateri al s.

1.3.3 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 || be identified
as cohesionl ess only when the fines are nonplastic. Testing required for

classifying materials shall be in accordance with ASTM D 4318, ASTM C 136,
ASTM D 422, and ASTM D 1140.

1.3.4 Degree of Conpaction
Degree of comnpaction required, except as noted in the second sentence, is
expressed as a percentage of the maxi num density obtained by the test
procedure presented in ASTM D 1557 abbreviated as a percent of |aboratory
maxi mum density.

1.3.5 Topsoi |

Material suitable for topsoils obtained fromoffsite areas and areas
i ndi cated on the draw ngs.

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

SD- 03 Product Data

Earthwork; G AOQO

Procedure and | ocation for disposal of unused satisfactory material.
Proposed source of borrow naterial .

Notification of encountering rock in the project. Advance notice on the
openi ng of excavation or borrow areas.

SD- 06 Test Reports
Testi ng;

Wthin 24 hours of conclusion of physical tests, copies of test results,
including calibration curves and results of calibration tests.

SD-07 Certificates

Test i ng;
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Qualifications of the cormmercial testing |aboratory or Contractor's testing
facilities.

1.5 SUBSURFACE DATA

Subsurface soil boring |ogs and a subsoil investigation report are
avai |l abl e. These data represent the best subsurface information avail abl e;
however, variations may exist in the subsurface between boring | ocations.

1.6 CLASSI FI CATI ON OF EXCAVATI ON

No consideration will be given to the nature of the naterials, and all
excavation will be designated as uncl assified excavati on.

*1

1.6.1 Excavati on Requirenents

Bef ore excavating, reference Section 01110N SUMVARY OF WORK for excavation
procedures and requirenents.

1.7 UTI LI ZATI ON OF EXCAVATED MATERI ALS

Unsatisfactory materials renoved from excavati ons shall be disposed of in
desi gnated waste di sposal or spoil areas. Satisfactory material renopved
from excavati ons shall be used, insofar as practicable, in the construction
of fills, enbanknments, subgrades, bedding (as backfill), and for simlar
purposes. No satisfactory excavated material shall be wasted w thout
specific witten authorization. Satisfactory material authorized to be
wast ed 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 CGovernnent-controlled | and shall be cleared and grubbed
bef ore di sposal of waste nmaterial thereon. Coarse rock from excavations
shal | be stockpiled and used for constructing slopes or enbankments

adj acent to streans, or sides and bottons 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)
PART 3  EXECUTI ON
3.1 STRIPPING OF TOPSO L

VWhere indicated or directed, topsoil shall be stripped to a depth of 8
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 |ocations

i ndi cated or specified. Topsoil shall be kept separate from ot her
excavated materials, brush, litter, objectionable weeds, roots, stones
larger than 1 inch 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 approved by the
contracting officer.

3.2 GENERAL EXCAVATI ON

The Contractor shall perform excavation of every type of materia
encountered within the limts of the project to the lines, grades, and
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3.

el evations indicated and as specified. Gading shall be in conformity with
the typical sections shown and the tol erances specified in paragraph

FI Nl SHENG Satisfactory excavated materials shall be transported to and
placed in fill or enmbanknment within the limts of the work. Unsatisfactory
materi al s encountered within the linmts of the work shall be excavated

bel ow grade and replaced with satisfactory materials as directed. Such
excavated material and the satisfactory nmaterial 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 nmanner
and sequence that will provide proper drainage at all times. Materia
required for fill or embankment in excess of that produced by excavation

within the grading limts shall be excavated fromthe borrow areas
i ndicated or from other approved areas selected by the Contractor as
speci fi ed.

.3 SELECTI ON OF BORROW NMATERI AL

Borrow material shall be selected to neet the requirements and conditions
of the particular fill or enbanknment for which it is to be used. Borrow
material shall be obtained fromthe borrow areas shown on draw ngs or from
approved private sources. Unless otherwi se provided in the contract, the
Contractor shall obtain fromthe owners the right to procure material, pay
royalties and ot her charges involved, and bear the expense of devel opi ng
the sources, including rights-of-way for hauling. Borrow material from
approved sources on Government-controlled | and may be obtai ned w t hout
paynent of royalties. Unless specifically provided, no borrow shall be
obtained within the linmts of the project site without prior witten
approval . Necessary clearing, grubbing, and satisfactory drai nage of
borrow pits and the di sposal of debris thereon shall be considered rel ated
operations to the borrow excavati on.

.4 GRADI NG AREAS

Where indicated, work will be divided into grading areas wi thin which
satisfactory excavated material shall be placed in enmbanknments, fills, and
required backfills. The Contractor shall not haul satisfactory nmateria
excavated in one grading area to another grading area except when so
directed in witing.

.5 BACKFI LL FOR BUI LDI NG PAD

.5.1 Ki ngsol ver and Pierce El ementary School s

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 FCR
EMBANKMENTS. Conpaction requirenments for backfill materials shall also

conformto the applicable portions of paragraphs PREPARATI ON OF GROUND
SURFACE FOR EMBANKMENTS, EMBANKMENTS, and SUBGRADE PREPARATI ON. Conpacti on
shal | be acconplished by sheepsfoot rollers, pneumatic-tired rollers,

steel -wheel ed rollers, vibratory conpactors, or other approved equi prent.

5.2 Mudge El ementary Schoo

SECTI ON 02300A Page 4



PTR Addition to 3 Schools - Kingsolver, Midge & Pierce Elenentary 03813903
Fort Knox, Kentucky

3.5.2.1 CGener a

Due to the soft soils present at the |ower site elevations, and the anpunt
of fill that is required to level the site, a potential exists for
differential settlenent of the new building foundation. To reduce this
potential for settlenent, the building area shall be pre-loaded with the
schedul ed thickness of fill plus an additional two feet of surcharge fill,
and allowed to consolidate prior to beginning construction of the building.
A maxi mum 3-i nch consolidation of the foundation soil is expected to occur
inatine frane of about 2 to 4 nonths. A drainage |ayer shall be

i ncorporated between the on-site soils and the new fill material in order
to achieve the desired consolidation in the estinmated tine. Settlenent
platforns shall be installed to nonitor and eval uate the actual rate and
amount of settlement induced by the enbankment | oads. During and after

pl acement of the pre-load enbankment, data collected fromsettlenent

pl atforns shall be evaluated by an approved conmercial testing |aboratory
and/ or geotechnical engineer, to determ ne how nmuch settl enment has occurred
and when the nmajority of the estinmated consolidation has been achieved.

The Contracting Officer will reviewthe results and will determn ne when the
pre-load portion of the fill can be renoved and when construction of the
bui | di ng can begin

3.5.2.2 Surcharging Building Site

a. Prepare existing ground surface as described in Section 3.7.1.
After ground surface has been stripped of unsatisfactory materials,
place a 1 to 2-foot thick layer of No. 3 stone at the |lower site
el evations to help stabilize any existing soft surface soils and
provi de a drai nage | ayer between the on-site soils and the new fill

mat eri al

b. Revi ew stripped surfaces at higher site elevations for soft
surface materials by proof-rolling and observation. Undercut and
repl ace any soft soils with properly conpacted fill or bridge with a

| ayer of No. 3 stone.

C. Install two settlenment platfornms at |ocations indicated on the
drawi ng in accordance with Section 216 of the current Kentucky
Depart nent of Hi ghways Standard Specifications for Road and Bridge
Construction and KYDOY Standard Drawi ng RGX-015.

d. After placing and leveling the top plates of each of the two
settlenent platforms, the enbanknent soil can be placed. Care nust be
taken when placing the fill soils so that the settlement platfornms are

not danmaged or di sturbed.

e. Soi | enmbankments supporting floor slabs and foundations shall be
conpacted in maxi mum 8-inch lifts (loose thickness) to 100 percent of
the Standard Proctor density at a noisture content within 2 percent of
optimum The pre-load embanknment area which will remain after
consolidation of the soils shall be conpacted as indicated above. At
the I owest elevation this is approximately 6 feet of soil. The
additional two feet of pre-load enbanknent, which will be renpved

foll owi ng consolidation, can be conpacted to 90 percent of the standard
Proctor density. Reference Section 1.4.1 for definition of

sati sfactory materials that may be used for fill.

f. The testing | aboratory and/ or geotechni cal engi neer shall neasure
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3.

3.

and record settlenment, to the nearest 0.01 foot, and el evation of the
enbankment at weekly intervals or nore frequently in order that no nore
than 10 percent of the expected settlenent occurs between readi ngs.
Data shall be submitted to the Contracting O ficer weekly.

g. Stop work at any |ocation where settlenent platfornms are disturbed
or damaged, and make necessary repairs or replacenent. As the
enbankment is constructed, add sections of 2 % inch and 4-inch pipe to
t he assenmbly, tightening each new section of 2 % inch pipe before
taking a reading to ensure that the next added section does not affect
future readings. As work progresses, keep the top of the outer pipe
closed with a 4-inch standard cap. Wen work is conplete, secure the
cap to the final outer pipe section

h. Site grading and tenporary drainage ditches and/or pipes shall be
mai nt ai ned so that positive drainage is provided during construction

6 PREPARATI ON OF GROUND SURFACE FOR EMBANKMENTS
6.1 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
material; to a depth of 8 inches; scarify and reconpact the next 8 inches
of subgrade; and conpact to at |east 90 percent |aboratory maxi num density
for cohesive materials or 95 percent |aboratory maxi mum density for
cohesionl ess materials. Conpaction shall be acconplished by sheepsfoot
rollers, pneumatic-tired rollers, steel-wheeled rollers, vibratory
conpactors, or other approved equi pnent. The prepared ground surface shal
be scarified and noistened or aerated as required just prior to placenent
of enbanknent nmaterials to assure adequate bond between enbankment materi al
and the prepared ground surface.

.6.2 Frozen Materia

Enbanknment shall not be placed on a foundation which contains frozen
material, or which has been subjected to freeze-thaw action. This

prohi bition enconpasses all foundation types, including the natural ground,
al |l prepared subgrades (whether in an excavation or on an enbanknent) and
all layers of previously placed and conpacted earth fill which becone the
foundations 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 tenmporary shutdowns, such as, but not linmted to,

ni ghts, holidays, weekends, wi nter shutdowns, or earthwork operations,

shall be renoved to a depth that is acceptable to the Contracting Oficer
and replaced with new material. Alternatively, the material will be
thawed, dried, reworked, and reconpacted to the specified criteria before
additional material is placed. The Contracting Officer will determ ne when
pl acement of fill shall cease due to cold weather. The Contracting Oficer
may el ect to use average daily air temperatures, and/or physica

observation of the soils for his determ nation. Enbankment material shal
not contain frozen clunps of soil, snow, or ice.

T EMBANKMENTS

7.1 Eart h Enbanknents

Earth enbankments shall be constructed fromsatisfactory materials free of
organic or frozen material and rocks with any di nension greater than 3
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inches. The material shall be placed in successive horizontal |ayers of

| oose material not more than 8 inches in depth. Each layer shall be spread
uniformy on a soil surface that has been noi stened or aerated as
necessary, and scarified or otherw se broken up so that the fill wll 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
the upper portion of earth enmbanknents form ng subgrade for pavenents shal
be identical with those requirenents specified in paragraph SUBGRADE
PREPARATI ON. Conpaction shall be acconplished by sheepsfoot rollers,
pneumatic-tired rollers, steel-wheeled rollers, vibratory conmpactors, or
ot her approved equi pnent.

3.8 SUBGRADE PREPARATI ON
3.8.1 Construction

Subgrade shall be shaped to |ine, 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 renpved 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. The elevation of the finish subgrade shall not vary nore than
0.05 foot fromthe established grade and cross section.

3.8.2 Conpacti on

Conpaction shall be acconplished by sheepsfoot rollers, pneumatic-tired
rollers, steel-wheeled rollers, vibratory conpactors, or other approved
equi prrent. Each | ayer of the enmbankment shall be conpacted to at |east 95
percent of |aboratory maxi mum density.

3.9 FI NI SHI NG

The surface of excavations, enmbanknments, and subgrades shall be finished to
a snooth and conpact surface in accordance with the |lines, 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 evations indicated except that
the degree of finish for subgrades shall be specified in paragraph SUBGRADE
PREPARATI ON. The surface of areas to be turfed shall be finished to a
snoot hness suitable for the application of turfing naterials.

3.10 PLACI NG TOPSA L

On areas to receive topsoil, the conpacted subgrade soil shall be scarified
to a 4 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
or areas indicated by the contracting officer.
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3.11 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 pernitted
until the Contractor's facilities have been inspected and approved by the
Contracting Oficer. Field in-place density shall be determ ned in
accordance with ASTM D 1556. When test results indicate, as determ ned by
the Contracting O ficer, that conpaction is not as specified, the materi al
shal | be renoved, replaced and reconpacted to neet specification
requirenents. Tests on reconpacted areas shall be perforned to determ ne
conformance with specification requirenments. Inspections and test results
shall be certified by a registered professional civil engineer. These
certifications shall state that the tests and observations were performnmed
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.
The foll owi ng nunber of tests, if perforned at the appropriate tinme, wll
be the m ni mum acceptabl e for each type operation.

3.11.1 Fill and Backfill Material G adation

One test per 15 cubic yards stockpiled or in-place source material.
Gradation of fill and backfill material shall be determ ned in accordance
with ASTM C 136.

3.11.2 I n-Place Densities

a. One test per 1,000 square feet, or fraction thereof, of each lift
of fill or backfill areas conpacted by other than hand-operated
nmachi nes.

b. One test per 1,000 square feet, or fraction thereof, of each lift
of fill or backfill areas conpacted by hand-operated nmachi nes.

3.11.3 Moi sture Contents

In the stockpile, excavation, or borrow areas, a m ni numof 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 |local conditions and approved by the
Contracting O ficer.

3.11. 4 Opt i mum Moi sture and Laboratory Maxi mum Density
Tests shall be made for each type material or source of material including
borrow material to determne the optinmum noi sture and | aboratory naxi mum
density values. One representative test per 10 cubic yards of fill and
backfill, or when any change in material occurs which nay affect the
opti mum noi sture content or |aboratory maxi num density.

3.11.5 Tol erance Tests for Subgrades

Conti nuous checks on the degree of finish specified in paragraph SUBGRADE
PREPARATI ON shal | be nade during construction of the subgrades.

3.12 SUBGRADE AND EMBANKMENT PROTECTI ON

During construction, enbanknents and excavations shall be kept shaped and
drained. Ditches and drains al ong subgrade shall be nmaintained to drain
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effectively at all times. The finished subgrade shall not be disturbed by
traffic or other operation and shall be protected and mai ntained by the
Contractor in a satisfactory condition until ballast, subbase, base, or
pavenent is placed. The storage or stockpiling of materials on the
finished subgrade will not be permitted. 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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Andt #0001
SECTI ON 02510A
WATER DI STRI BUTI ON SYSTEM
05/ 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 gnation only.
AMERI CAN SCCI ETY FOR TESTI NG AND MATERI ALS ( ASTM
ASTM B 88 (1996) Seanl ess Copper Water Tube
ASTM D 1599 (1999) Resistance to Short-Tinme Hydraulic
Failure Pressure of Plastic Pipe, Tubing,
and Fittings
ASTM D 1784 (1999a) Rigid Poly(Vinyl Chloride) (PVO

Conmpounds and Chl ori nated Pol y(Vi nyl
Chl oride) (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) (PVC
Pressure-Rated Pi pe (SDR Series)

ASTM D 2464 (1999) Threaded Pol y(Vinyl Chloride) (PVQ
Pl astic Pipe Fittings, Schedule 80

ASTM D 2466 (1999) Poly(Vinyl Chloride) (PVC) Plastic
Pipe Fittings, Schedule 40

ASTM D 2467 (1999) Poly(Vinyl Chloride) (PVC) Plastic
Pi pe Fittings, Schedule 80

ASTM D 2564 (1996a) Sol vent Cenents for Pol y(Vinyl
Chloride) (PVC) Plastic Piping Systens

ASTM D 2657 (1997) Heat Fusion Joining Polyolefin Pipe
and Fittings

ASTM D 2774 (1994) Underground Installation of
Ther mopl astic Pressure Piping

ASTM D 2855 (1996) Maki ng Sol vent-Cenented Joints with
Pol y(Vi nyl Chloride) (PVC) Pipe and
Fittings

ASTM D 2996 (1995) Fil ament-Wund "Fi bergl ass”

(d ass- Fi ber - Rei nf or ced
Ther nosetti ng- Resi n) Pipe
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ASTM

ASTM

ASTM

ASTM

ASTM

ASME

ASME

AWM

AWNA

AWNA

AWM

AWM

AWNA

AWNA

AWM

AWNA

D 2997 (1995) Centrifugally Cast "Fi bergl ass”
(d ass- Fi ber - Rei nf or ced
Ther nosetti ng- Resin) Pipe

D 3139 (1998) Joints for Plastic Pressure Pipes
Using Fl exi bl e El astoneric Seal s

D 3839 (1994a) Underground Installation of
"Fi bergl ass" (d ass-Fi ber-Rei nforced
Ther nosetting Resin) Pipe

F 477 (1999) El astoneric Seals (Gaskets) for
Joining Plastic Pipe

F 1483 (1998) Oriented Poly(Vinyl Chloride),
PVCO, Pressure Pipe

ASME | NTERNATI ONAL ( ASMVE)

B1.20.1 (1983; R 1992) Pipe Threads, Cenera
Pur pose (I nch)

B16. 26 (1988) Cast Copper Alloy Fittings for
Fl ared Copper Tubes

AVERI CAN WATER WORKS ASSOCI ATI ON ( AWAA)

B300 (1992) Hypochlorites

B301 (1992) Liquid Chlorine

C104 (1995) Cenent-Mortar Lining for
Ductile-lron Pipe and Fittings for Water

C110 (1993) Ductile-lron and Gray-Ilron
Fittings, 3 In. Through 48 In. (75 mm
t hrough 1200 mm), for Water and O her
Li qui ds

Ci11 (1995) Rubber-Gasket Joints for
Ductile-lron Pressure Pipe and Fittings

C153 (1994; Errata Nov 1996) Ductile-lron
Compact Fittings, 3 In. Through 24 In. (76
mm t hrough 610 nmm) and 54 In. through 64
In. (1,400 mmthrough 1,600 m) for Water
Servi ce

C203 (1997) Coal -Tar Protective Coatings and
Li nings for Steel Water Pipelines - Enanel
and Tape - Hot- Applied

Cr701 (1988) Col d-Water Meters - Turbine Type,
for Custoner Service

C706 (1996) Direct-Readi ng, Renote-Registration

Systens for Col d-Water Meters
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AWM CB00 (1989) Underground Service Line Valves and
Fittings
AWM C900 (1997; C900a) Pol yvinyl Chloride (PVC

Pressure Pipe, 4 In. Through 12 In., for
Water Distribution

AWM C901 (1996) Pol yet hyl ene (PE) Pressure Pipe and
Tubing, 1/2 In. Through 3 In., for Water
Servi ce

AWM C905 (1997) Pol yvinyl Chloride (PVC) Water

Transm ssion Pipe, Nomi nal Dianeters 14
In. Through 36 In.

AWM C909 (1998) Ml ecularly Oiented Pol yvinyl
Chloride (PVCO Pressure Pipe, 4 IN
through 12 IN (100 nmt hrough 300 mMmj), for
Water Distribution

AWM C950 (1995) Fiberglass Pressure Pipe

AWM M23 (1980) Manual : PVC Pipe - Design and
Installation

ASBESTOS CEMENT Pl PE PRODUCERS ASSOCI ATI ON ( ACPPA)

ACPPA 1344 (1988) Recommended Work Practices for A/C
Pi pe

DUCTI LE | RON PI PE RESEARCH ASSOCI ATI ON ( DI PRA)

Dl PRA TRD (1997) Thrust Restraint Design for Ductile
I ron Pipe

NATI ONAL FI RE PROTECTI ON ASSCC!I ATI ON ( NFPA)
NFPA 49 (1994) Hazardous Chemni cal s Data

NFPA 325-1 (1994) Fire Hazard Properties of Flanmable
Li qui ds, Gases, and Vol atile Solids

NFPA 704 (1996) Identification of the Fire Hazards
of Materials for Emergency Response

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.

1.2.1 Service Lines
Pi ping for water service lines |less than 3 inchesin dianeter shall be

gal vani zed steel, polyvinyl chloride (PVC) plastic, Oiented PVC plastic
pol yet hyl ene, or copper tubing, unless otherw se shown or specified.
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Piping for water service lines 3 inchesand | arger shall be ductile iron,
pol yvi nyl chloride (PVC) plastic, filament-wound or centrifugally cast
reinforced thernosetting resin, reinforced plastic nortar pressure pipe or
steel, unless otherwi se shown or specified.

1.2.2 Excavati on, Trenching, and Backfilling

*1
Excavation, trenching, and backfilling shall be in accordance with the
applicabl e provisions of Section 02300A EARTHWORK FOR BUI LDI NGS AND
UTI LI TIES, except as nodified herein.

1.2.2.1 Excavati on Requirenents

Bef ore excavating reference Section 01110N SUMVARY OF WORK for excavati on
procedures and requirenents.

1.3 MANUFACTURER S REPRESENTATI VE

The Contractor shall have a manufacturer's field representative present at
the jobsite during the installation and testing of PE, RTRP, and/or RPMP
pi pe to provide technical assistance and to verify that the materials are
being installed in accordance with the manufacturer's prescribed
procedures. Wen the representative feels that the Contractor is
installing and testing the PE, RTRP, and/or RPMP pipe in a satisfactory
manner, certification shall be witten to note which individuals enployed
by the Contractor are capable of properly installing the pipe. The field
representative shall advise the Contractor of unsatisfactory conditions

i medi atel y when they occur. Such conditions include inproper dianeter of
pi pe ends, damaged interior liner, poorly prepared joints, inproper curing
of joints, noving pipe before joints are cured, bending pipe to follow
abrupt changes in trench contours, |eaving pipe ends open in trench

overni ght, not properly drying joints after rain storns, exceeding
effective adhesive life, sharp objects in trench bed, backfill that could
damage pipe, inproper procedure for concrete encasenent of pipe, om ssion
of thrust blocks at changes in direction or any other condition which could
have an adverse effect on the satisfactory conpletion and operation of the
pi pi ng system

1.4 SUBM TTALS
CGovernment approval is required for submttals with a "G' designation;
submittals not having a "G' designation are for information only. Wen
used, a designation following the "G' designation identifies the office
that will review the subnmittal for the Governnent. The follow ng shall be
submitted in accordance with Section 01330 SUBM TTAL PROCEDURES:
SD- 03 Product Data
Installation; G AQ

The manufacturer's recommendati ons for each nmaterial or
procedure to be utilized.

Waste Water Disposal Method; G AO

The met hod proposed for disposal of waste water from hydrostatic
tests and disinfection, prior to perform ng hydrostatic tests.

Satisfactory Installation; G AQO
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A statenment 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
Bacteriological Disinfection; G AO
Test results fromcomercial |aboratory verifying disinfection
SD-07 Certificates
Manuf acturer's Representative; G AQO

The nane and qualifications of the manufacturer's representative
and witten certification fromthe nmanufacturer that the
representative is technically qualified in all phases of PE, RTRP,
and/ or RPMP pipe laying and jointing and experienced to supervise
the work and train the Contractor's field installers, prior to
conmmenci ng installation.

Installation; G AQG

A statenment signed by the nmanufacturer's field representative
certifying that the Contractor's personnel are capable of properly
installing the pipe on the project.

Meters; G AQO

Manufacturer's certificate stating that each neter furnished has
been tested for accuracy of registration and conpliance with the
accuracy and capacity requirements of the appropriate AWM
st andar d.

1.5 HANDLI NG

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
addi tional cost to the Government. 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 permtted 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 mnethod.
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 Governnent. Rubber gaskets that
are not to be installed imediately shall be stored in a cool and dark

pl ace.

1.5.1 Coat ed and Wapped Steel Pipe

Coat ed and w apped steel pipe shall be handled in conformance with AWM C203.
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1.5.2 Pol yet hyl ene (PE) Pipe Fittings and Accessories

PE pipe, fittings, and accessories shall be handled in conformance with
AWM C901.

1.5.3 M scel | aneous Pl astic Pipe and Fittings

Pol yvi nyl Chl oride (PVC), Reinforced Thernosetting Resin Pipe (RTRP), and
Rei nforced Plastic Mortar Pressure (RPMP) pipe and fittings shall be
handl ed and stored in accordance with the manufacturer's recomrendati ons.
Storage facilities shall 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 requirenments
speci fied bel ow

2.1.1 Pl astic Pipe
2.1.1.1 PE Pl astic Pipe

Pi pe, tubing, and heat-fusion fittings shall conformto AWM C901.
2.1.1.2 PVC Pl astic Pipe

Pi pe, couplings and fittings shall be manufactured of material conformng
to ASTM D 1784, Cl ass 12454B.

a. Pipe Less Than 4 inch D aneter

(1) ScrewJoint: Pipe shall conformto dinensional requirenments
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 dinensiona
requi renents of ASTM D 1785 Schedul e 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 requirenments of ASTM D 2241, elastoneric joint, with
the follow ng applications:

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 dinensiona
requi renents of ASTM D 1785 or ASTM D 2241 with joints neeting the
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requi renents of 150 psi working pressure and 200 psi hydrostatic
test pressure.

b. Pipe 4 through 12 inch D aneter: Pipe, couplings and fittings
shall conformto AWM C900, C ass 150, Cl QD pi pe di nensions,
el astoneri c-gasket joint, unless otherw se shown or specified.

c. Pipe 14 through 36 inch Diameter: Pipe shall conformto AWM C905
unl ess ot herwi se shown or specified.

2.1.1.3 Oiented Polyvinyl Chloride (PVCO Plastic Pipe

Pi pe, couplings, and fittings shall be nmanufactured of material conformng
to ASTM D 1784, C ass 12454-B. Pipe shall conformto AWM C909, d ass 150,
and to ASTM F 1483 and shall have an outside diameter equal to cast iron
out si de di amet er

2.1.2 Rei nf orced Thernosetting Resin Pipe (RTRP)

Pi pe shall have a quick-burst strength greater than or equal to four tines
the normal working pressure of the pipe. The quick-burst strength test
shall conformto the requirements of ASTM D 1599

2.1.2.1 RTRP- |

RTRP-1 shall conformto ASTM D 2996, except pipe shall have an outside

di ameter equal to cast iron outside dianmeter or standard wei ght steel pipe.
The pipe shall be suitable for a normal working pressure of 150 psi at 73
degrees F. The inner surface of the pipe shall have a snoboth uniform
continuous resin-rich surface liner conform ng to ASTM D 2996.

2.1.2.2 RTRP- 1 1

RTRP-11 shall conformto ASTM D 2997. Pipe shall have an outside dianeter
equal to standard wei ght steel pipe.

2.1.3 Copper Tubi ng

Copper tubing shall conformto ASTM B 88, Type K, anneal ed.
2.2  FITTINGS AND SPECI ALS
2.2.1 PVC Pi pe System

a. For pipe less than 4 inch dianeter, fittings for threaded pipe
shall conformto requirenments 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 cenment jointing shall conform
to ASTM D 2466 or ASTM D 2467; and fittings for el astoneric-gasket
joint pipe shall be iron confornmng to AWM C110 or AWM Cl111
Iron fittings and specials shall be cenent-nortar |ined (standard
t hi ckness) in accordance with AWM C104.

b. For pipe 4 inch dianeter and larger, fittings and specials shal
be iron, bell end in accordance with AWM C110, 150 psi pressure
rati ng unl ess ot herwi se shown or specified, except that profile of
bel | may have special dinmensions as required by the pipe
manufacturer; or fittings and specials may be of the sanme naterial
as the pipe with elastoneric gaskets, all in confornance with AWM
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C900. Iron fittings and specials shall be cenent-nortar |ined
(standard thickness) in accordance with AWM Cl104. Fittings shal

be bell and spigot or plain end pipe, or as applicable. Ductile
iron conpact fittings shall be in accordance with AWM C153.

2.2.2 RTRP Pi pe
Fittings and specials shall be conpatible with the pipe supplied. Filanent
wound or molded fittings up to 6 inches shall conformto AWM C950.

Fittings shall be suitable for working and testing pressures specified for
t he pi pe.

2.2.3 Copper Tubi ng System
Fittings and specials shall be flared and conformto ASME B16. 26.

2.3 JANTS

2.3.1 Plastic Pipe Jointing

2.3.1.1 PE Pi pe
Joints for pipe fittings and couplings shall be strong tight joints as
specified for PE in Paragraph | NSTALLATION. Joints connecting pipe of

differing materials shall be made in accordance with the manufacturer's
recomendati on, and as approved by the Contracting Oficer.

2.3.1.2 PVC Pi pe
Joints, fittings, and couplings shall be as specified for PVC pipe. Joints

connecting pipe of differing materials shall be made in accordance with the
manuf acturer's recomendati ons, and as approved by the Contracting O ficer.

2.3.1.3 PVCO Pi pe

Joints shall conformto ASTM D 3139. Elastoneric gaskets shall conformto
ASTM F 477.

2.3.2 RTRP Pi pe

2.3.2.1 RTRP-1, Grade 1 and 2
Joints shall be bell and spigot with el astoneric gasket, mechanica
coupling with el astomeric gasket, threaded and bonded coupling, or tapered
bell and spigot with conpatible adhesive. Al RTRP-1 materials shall be
products of a single manufacturer.

2.3.2.2 RTRP-11, Gade 1 and 2
Joints shall be the bell and spigot type with el astomeric gasket, bell and
spi got with adhesive, butt-jointed with adhesive bonded reinforced overl ay,
nechani cal, flanged, threaded or commercially available proprietary joints,
provi ded they are capabl e of conveying water at the pressure and
tenmperature of the pipe.

2.3.3 I solation Joints
I solation joints shall be installed between nonthreaded ferrous and
nonferrous netallic pipe, fittings and valves. |Isolation joints shal
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consi st of a sandwi ch-type flange isol ation gasket of the dielectric type,

i sol ation washers, and isolation sleeves for flange bolts. Isolation
gaskets shall be full faced with outside dianmeter equal to the flange
outside dianeter. Bolt isolation sleeves shall be full length. Units

shal |l be of a shape to prevent netal -to-netal contact of dissimlar
netal lic piping el enents.

a. Sleeve-type couplings shall be used for joining plain end pipe
sections. The two couplings shall consist of one steel niddle
ring, two steel followers, tw gaskets, and the necessary stee
bolts and nuts to conpress the gaskets.

b. Split-sleeve type couplings may be used in aboveground
installati ons when approved in special situations and shal
consi st of gaskets and a housing in two or nore sections with the
necessary bolts and nuts.

2.3. 4 Copper Tubi ng Jointing

Joints shall be conpression-pattern flared and shall be nmade with the
specified fittings.

2.4 VALVES
2.4.1 Bal | Val ves

Val ves shall be designed for a working pressure of not |ess than 150 psi.
Val ve connections shall be as required for the piping in which they are
installed. Valves shall have a clear waterway equal to the full nonina

di aneter of the valve (fullport), and shall be opened by turning
count ercl ockwi se. The operating nut or wheel shall have an arrow, cast in
the metal, indicating the direction of opening. Ball valves shall conform
to MSS SP-110.

2.4.2 Vacuum and Air Relief Valves

Vacuum and air relief valves shall be of the size shown and shall be of a
type that will release air and prevent the formation of a vacuum The

val ves shall automatically release air when the lines are being filled with
wat er and shall admit air into the Iine when water is being withdrawn in
excess of the inflow Valves shall be iron body with bronze trimand
stainless steel float.

2.5 VALVE BOXES

Val ve boxes shall be cast iron or concrete, except that concrete boxes may
be installed only in | ocations not subjected to vehicular traffic.
Cast-iron boxes shall be extension type with slide-type adjustnent and with
flared base. The mnimumthickness of nmetal shall be 3/16 inch. Concrete
boxes shall be the standard product of a manufacturer of precast concrete
equi prrent. The word "WATER' shall be cast in the cover. The box |ength
shal | adapt, without full extension, to the depth of cover required over
the pipe at the val ve | ocation.

2.6 VALVE PITS
Val ve pits shall be constructed at |ocations indicated or as required above

and in accordance with the details shown. Concrete shall have conpressive
strength of 3000 psi in accordance with Section 03300CAST-| N PLACE
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STRUCTURAL CONCRETE
2.7 M SCELLANEQUS | TEMS
2.7.1 Service d anps

Service clanps 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. danps shall have a gal vani zed mal | eabl e-i ron body wi th cadm um

pl ated straps and nuts. C anps shall have a rubber gasket cenented to the
body.

2.7.2 Cor porati on Stops

Cor poration stops shall have standard corporation stop thread conformng to
AWM CB00 on the inlet end, with flanged joints, conpression pattern flared
tube couplings, or w ped joints for connections to goosenecks.

2.7.3 Goosenecks

Copper tubing for gooseneck connections shall conformto the applicable
requirements of ASTM B 88, Type K, anneal ed. Length of cable requirenent
connections shall be in accordance with standard practi ce.

2.7. 4 Service Stops

Servi ce stops shall be water-works inverted-ground-key type, oval or round
fl ow way, tee handle, without drain. Pipe connections shall be suitable
for the type of service pipe used. Al parts shall be of bronze with
fermal e iron-pi pe-size connections or conpression-pattern flared tube
couplings, and shall be designed for a hydrostatic test pressure not |ess
than 200 psi.

2.7.5 Tappi ng Sl eeves

Tappi ng sl eeves of the sizes indicated for connection to existing main
shall be the cast gray, ductile, or nmalleable iron, split-sleeve type with
flanged or grooved outlet, and with bolts, follower rings and gaskets on
each end of the sleeve. Construction shall be suitable for a maxi num
wor ki ng pressure of 150 psi. Bolts shall have square heads and hexagona
nuts. Longitudinal gaskets and mechanical joints with gaskets shall be as
recormmended by the manufacturer of the sleeve. Wen using grooved
mechani cal tee, it shall consist of an upper housing with full |ocating
collar for rigid positioning which engages a nmachi ne-cut hole in pipe,
encasi ng an el astoneric gasket which conforns to the pipe outside dianeter
around the hole and a | ower housing with positioning |ugs, secured together
during assenbly by nuts and bolts as specified, pretorqued to 50 foot-pound.

2.7.6 Servi ce Boxes
Servi ce boxes shall be cast iron or concrete and shall be extension service
boxes of the length required for the depth of the line, with either screw
or slide-type adjustnment. The boxes shall have housi ngs of sufficient size
to conpletely cover the service stop or valve and shall be conplete with
i dentifying covers.

2.7.7 Di si nfection

Chlorinating materials shall conformto the follow ng:
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Chlorine, Liquid: AWWA B301.
Hypochl orite, Calciumand Sodium AWW B300.
2.7.8 Met er s

Meters shall be the type and size shown on the draw ngs or specified.
Meters of each of the various types furnished and installed shall be
suppl i ed by one manufacturer.

2.7.8.1 Tur bi ne Type

Turbi ne type nmeters shall conformto AWM C701 Class |I. The main casing
shal |l be bronze with stainless steel external fasteners. Registers shal
be straight-reading type, shall be permanently sealed and shall read in
U.S. gallons. Connections shall be suitable to the type of pipe and
conditions encountered. Register type shall be a direct reading renote
regi ster designed in accordance with AWM C706. Meters shall conply with
the accuracy and capacity requirenments of AWM C701.

2.7.9 Met er Boxes

Met er boxes shall be of cast iron or concrete. The boxes shall be of
sufficient size to conpletely enclose the nmeter and shutoff valve or
service stop. Meter boxes set in paved areas subject to vehicular traffic
shall be cast iron, or concrete with cast iron |lid and cast iron neter
reader lid. Boxes set in sidewal ks, not subject to vehicular traffic,
shall be concrete with cast iron lid and cast iron nmeter reader 1|id.

Pl astic boxes and |ids shall not be used. Box height shall extend from
invert of the nmeter to final grade at the neter location. The lid shal
have the word "WATER' cast in it.

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 wi t hout
damage to the pipe. Unless otherw se recormended by the manufacturer and
aut horized by the Contracting Oficer, cutting shall be done with an
approved type nmechanical 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

Where the location of the water pipe is not clearly defined in dinmensions
on the draw 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.
VWhere water lines cross under gravity-flow sewer |ines, the sewer pipe, for
a distance of at least 10 feet each side of the crossing, shall be fully
encased in concrete or shall be nade of pressure pipe with no joint |ocated
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within 3 feet horizontally of the crossing. Water lines shall in all cases
cross above sewage force mains or inverted siphons and shall be not |ess
than 2 feet above the sewer main. Joints in the sewer nain, closer

hori zontally than 3 feet to the crossing, shall be encased in concrete.

3.1.2.2 Wat er Lines

Water lines shall not be laid in the sane trench with sewer |ines, gas
lines, fuel lines, or electric wring.

3.1.2.3 Copper Tubi ng Lines

Copper tubing shall not be installed in the same trench with ferrous piping
mat eri al s.

3.1.2.4 Nonferrous Metallic Pipe

Where nonferrous netallic pipe, e.g. copper tubing, crosses any ferrous
pi ping material, a mninumvertical separation of 12 inchesshall be
mai nt ai ned bet ween pi pes.

3.1.3 Joint Deflection
3.1.3.1 O fset for Flexible Plastic Pipe

Maxi mum of fset in alignnent between adjacent pipe joints shall be as
recomrended by the manufacturer and approved by the Contracting Oficer,
but shall not exceed 5 degrees.

3.1. 4 Pl aci ng and Layi ng

Pi pe and accessories shall be carefully |owered into the trench by means of
derrick, ropes, belt slings, or other authorized equipment. 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 naking
connections with other lines 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 unti

joints are conplete. Wen work is not in progress, open ends of pipe,
fittings, and valves 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 nmade 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
RTRP shall be installed in accordance with ASTM D 3839. RPMP shall be
installed in accordance with the manufacturer's reconmmendati ons. PE Pipe
shall be installed in accordance with ASTM D 2774. PVC pipe shall be
installed in accordance with AWM M23.

3.1.4.2 Pi pi ng Connecti ons

Where connections are nmade between new work and existing mains, the
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connections shall be made by using specials and fittings to suit the actua
conditions. Wen nmade under pressure, these connections shall be installed
usi ng standard net hods as approved by the Contracting Oficer. Connections
to existing asbestos-cenent pipe shall be nade in accordance with ACPPA 1344.

3.1.4.3 Penetrati ons

Pi pe passing through walls of valve pits and structures shall be provided
with ductile-iron or Schedule 40 steel wall sleeves. Annular space between
wal | s and sl eeves shall be filled with rich cenent nortar. Annul ar space
bet ween pi pe and sl eeves shall be filled with nastic.

3.1.4.4 Fl anged Pi pe

Fl anged pi pe shall only be installed above ground or with the flanges in
val ve pits.

3.1.5 Joi nting
3.1.5.1 PE Pi pe Requirenents

Jointing shall conply with ASTM D 2657, Techni que |-Socket Fusion or
Techni que |1-Butt Fusion.

3.1.5.2 PVC Pl astic Pipe Requirements

a. Pipe less than 4 inch dianmeter: Threaded joints shall be made by
wrapping the nale threads with approved thread tape or applying an
approved lubricant, then threadi ng the joining nenbers together
The joint shall be tightened using strap wenches to prevent
damage 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 astoneric-gasket joints shal
be nmade in accordance with ASTM F 477 and as specified. Pipe ends
for push-on joints shall be beveled to facilitate assenbly and
mar ked to indicate when the pipe is fully seated. The gasket
shall be prelubricated to prevent displacenent. The gasket and
ring groove in the bell or coupling shall match. The manufacturer
of the pipe or fitting shall supply the el astoneric gasket.
Couplings 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 made in accordance with ASTM D 2855 and the
manuf acturer's specific reconmendati ons.

b. Pipe 4 through 12 inch dianeter: Joints shall be elastoneric
gasket as specified in AWM C900. Jointing procedure shall be as
specified for pipe less than 4 inch dianmeter with configuration
using el astoneric ring gasket.

c. Pipe 14 through 36 inch dianeter: Joints shall be elastoneric
gasket push-on joints nmade in accordance with AWM M3

3.1.5.3 RTRP |, RTRP Il Pipe
a. RTRP I: Assenbly of the pipe shall be done in conformance with

the manufacturer's witten instruction and installation
procedures. Field joints shall be prepared as specified by the

SECTI ON 02510A Page 13



PTR Addi t
Fort Knox,

3.1.5. 4

on to 3 Schools - Kingsolver, Midge & Pierce El enentary 03813903
Kent ucky

pi pe manufacturer. Several pipe joints having interference-fit
type couplings may be field bonded and cured simultaneously.
However, the pipe shall not be noved and additional joints shal
not be made until the previously laid joints are conpletely cured.
Joints not having interference-fit type coupling shall be fitted
with a clanp which shall hold the joint rigidly in place until the
joint cement has conpletely cured. The clanps shall have a
protective material on the inner surface to prevent damage to the
pl astic pipe when the clanp is tightened in place. The pipe
manuf acturer shall provide a device or nethod to determ ne when
the joint is pulled against the pipe stop. Additionally, the pipe
manuf acturer shall furnish a gauge to neasure the dianeter of the
spigot ends to ensure the dianmeter conforms to the tol erances
specified by the manufacturer. All pipe ends shall be gauged.
Factory certified tests shall have been satisfactorily perforned
to verify that short-termrupture strength is 1,500 psior greater
when carried out in accordance with ASTM D 1599. At any anbient
tenperature, field bonded epoxy-cenented joints shall be cured
with a self-regulating, thernostatically tenperature controlled
el ectrical heating blanket for the tinme and tenperature
recomended by the manufacturer for the applicable size and type
of joint, or by an alternate heating nmethod reconmmended by the
manuf acturer and approved by the Contracting Oficer. The joint
sections shall not be noved during heating, or until the joint has
cool ed to anbient tenperature

RTRP I'l: A reinforced overlay joint shall be used to join
sections together through a placenent of layers of reinforcenent
fiberglass roving, nat, tape or fabric thoroughly saturated with
conpati bl e catal yzed resin.

Fittings and Specials for RTRP Pipe: Metal to RTRP pipe
connections shall be nmade by bolting steel flanges to RTRP pipe
flanges. Cast-iron fitting with gasket bell or nechanical joint
may be used with RTRP if pipe has cast iron outside dianeter.
Steel flanges shall be flat-faced type. Were raised-face stee
flanges are used, spacer rings shall be used to provide a
flat-face seat for RTRP pipe flanges. A full-face Buna "N' gasket
1/8 inch thick with a shore hardness of 50-60 shall be used
between all flanged connections. The RTRP pipe flange shall have
raised sealing rings. Flat washers shall be used under all nuts
and bolts on RTRP and RPMP pipe flanges. Bolts and nuts shall be
of noncorrosive steel and torqued to not nore than 100 foot pounds.
Fl anges shall not be buried. A concrete pit shall be provided for
all flanged connections.

Copper Tubi ng Requi renents

Joints shall be made with flared fittings. The flared end tube shall be
pulled tightly against the tapered part of the fitting by a nut which is
part of the fitting, so there is netal-to-metal contact.

3.1.5.5

Bonded Joi nts Requirenents

Bonded joints shall be installed in accordance with details specified for
joints in paragraph JO NTS

3.1.5.6

Isolation Joints and Dielectric Fittings

SECTI ON 02510A Page 14



PTR Addition to 3 Schools - Kingsolver, Midge & Pierce Elenentary 03813903
Fort Knox, Kentucky

Isolation joints and dielectric fittings shall be installed in accordance
with details specified in paragraph JONTS. Dielectric unions shall be
encapsul ated in a field-poured coal-tar covering, with at least 1/8 inch
thi ckness of coal tar over all fitting surfaces.

3.1.5.7 Transition Fittings

Connections between different types of pipe and accessories shall be made
with transition fittings approved by the Contracting Oficer.

3.1.6 Install ati on of Service Lines

Service lines shall include the pipeline connecting building piping to
water distribution lines to the connections with the building service at a
poi nt approximately 5 feet outside the building 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
proposed building at a point designated by the Contracting O ficer. 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 foll ow ng requirenents:

3.1.6.1 Service Lines 50 nm (2 Inches) and Small er

Service lines 2 inches and snaller shall be connected to the main by a
directly-tapped corporation stop or by a service clanmp. A corporation stop
and a copper gooseneck shall be provided with either type of connection.
Maxi mum si zes for directly-tapped corporation stops and for outlets with
service clanps shall be as in TABLE |I. Were 2 or nore gooseneck
connections to the main are required for an individual service, such
connections shall be nmade with standard branch connections. The total

clear area of the branches shall be at |east equal to the clear area of the
service which they are to supply.

TABLE I. SIZE OF CORPORATI ON STOPS AND QUTLET
Pi pe Size Cor porati on Stops, Qutlets w Service
I nches I nches d anps, | nches
For Ductile-Iron Pipe Single & Double Strap
3 -- 1
4 1 1
6 1-1/4 1-1/2
8 1-1/2 2
10 1-1/2 2
12 & larger 2 2

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

SECTI ON 02510A Page 15



PTR Addition to 3 Schools - Kingsolver, Midge & Pierce Elenentary 03813903
Fort Knox, Kentucky

3.1.6.2 Service Lines Larger than 50 mm (2 I nches)

Service lines larger than 2 inches shall be connected to the main by a
tapped saddl e, tapping sleeve and val ve, service clanp or reducing tee,
dependi ng on the nain dianeter and the service line dianmeter, and shal
have a gate valve. Lines 3 inches and |arger may use rubber-seated
butterfly val ves as specified above, or gate val ves.

3.1.7 Setting of Meters, Valves and Val ve Boxes
3.1.7.1 Locati on of Meters

Meters and nmeter boxes shall be installed at the | ocati ons shown on the
drawi ngs. The meters shall be centered in the boxes to allow for reading
and ease of renpval or maintenance.

3.1.7.2 Locati on of Val ves

After delivery, valves, including those in hydrants, shall be drained to
prevent freezing and shall have the interiors cleaned of all foreign matter
before installation. Stuffing boxes shall be tightened and hydrants and
val ves shall be fully opened and fully closed to ensure that all parts are
in working condition. Check, pressure reducing, vacuum and air relief

val ves shall be installed in valve pits. Valves and val ve boxes shall be
install ed where shown or specified, and shall be set plumb. Valve boxes
shal |l be centered on the valves. Boxes shall be installed over each
out si de gate val ve unl ess otherwi se shown. Were feasible, valves shall be
| ocated outside the area of roads and streets. Earth fill shall be tanped
around each val ve box or pit to a distance of 4 feet on all sides of the
box, or the undisturbed trench face if less than 4 feet.

3.1.7.3 Locati on of Service Boxes

Where water lines are | ocated bel ow paved streets having curbs, the boxes
shall be installed directly back of the curbs. Were no curbing exists,
servi ce boxes shall be installed in accessible |ocations, beyond the linmts
of street surfacing, wal ks and driveways.

3.1.8 Tapped Tees and Crosses

Tapped tees and crosses for future connections shall be installed where
shown.

3.1.9 Thrust Restraint

Pl ugs, caps, tees and bends deflecting 11.25 degrees or nore, either
vertically or horizontally, on waterlines 4 inches in dianmeter 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
nmovenment. Thrust restraints shall be either thrust blocks or, for
ductile-iron pipes, restrained joints.

3.1.9.1 Thrust Bl ocks

Thrust bl ocking shall be concrete of a mix 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
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poured directly agai nst undi sturbed earth. The sides of thrust bl ocks 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.

3.1.9.2 Restrai ned Joints

For ductile-iron pipe, restrained joints shall be designed by the
Contractor or the pipe nanufacturer in accordance with DI PRA TRD

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 bl ocking, unless

ot herw se approved.

3.2.1 Pressure Test

After the pipe is laid, the joints conpleted, fire hydrants pernanently
installed, and the trench partially backfilled |l eaving the joints exposed
for examnation, the newy laid piping or any val ved section of piping
shal I, unless otherw se specified, be subjected for 1 hour to a hydrostatic
pressure test of 200 psi. Water supply lines designated on the draw ngs
shal | be subjected for 1 hour to a hydrostatic pressure test of 200 psi.
Each val ve shall be opened and cl osed several tines during the test.
Exposed pipe, joints, fittings, hydrants, and valves shall be carefully
exam ned during the partially open trench test. Joints showing visible

| eakage shall be replaced or renmade as necessary. Cracked or defective

pi pe, joints, fittings, hydrants and val ves di scovered in consequence of
this pressure test shall be rempoved and replaced with sound material, and
the test shall be repeated until the test results are satisfactory. The
requirenment for the joints to remain exposed for the hydrostatic tests may
be wai ved by the Contracting O ficer when one or nore of the follow ng
conditions is encountered:

a. Wet or unstable soil conditions in the trench

b. Conpliance would require naintaining 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 del ay 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 conply
with the required hydrostatic tests. Backfill placed prior to the tests
shal | be placed in accordance with the requirenents of Section 02316
EXCAVATI ON, TRENCHI NG, AND BACKFI LLI NG FOR UTI LI TI ES SYSTEMS.

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 line shall be subjected to not
| ess than 200 psi pressure. Water supply |lines designated on the draw ngs
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shal |l be subjected to a pressure equal to 200 psi. Leakage is defined as
the quantity of water to be supplied into the newy 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 all owabl e | eakage which is determ ned by the follow ng
formul a:

L = 0.0001351ND(P raised to 0.5 power)

L = Al'l owabl e | eakage in gallons per hour

N = Nunber 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
the above fornula, the defective joints shall be located and repaired unti
the | eakage is within the specified all owance, wi thout additional cost to
the Governnent.

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 nmay be subjected to hydrostatic
pressure, inspected, and tested for |eakage at any tinme after partial

compl etion of backfill. Cenent-nortar lined pipe may be filled with water
as recomrended by the nmanufacturer before being subjected to the pressure
test and subsequent | eakage test.

3.2. 4 Concurrent Hydrostatic Tests

The Contractor may elect 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. Replacenent, repair or retesting required shall be
acconpl i shed by the Contractor at no additional cost to the Governnent.

a. Pressure test and | eakage test may be conducted concurrently.

b. Hydrostatic tests and disinfection nay be conducted concurrently,
using the water treated for disinfection to acconplish the
hydrostatic tests. |If water is |lost when treated for disinfection
and air is adnmitted to the unit being tested, or if any repair
procedure results in contam nation of the unit, disinfection shal
be reacconpli shed.

3.3 BACTERI AL DI SI NFECTI ON
3.3.1 Bact eri 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 made, the unit to be disinfected shall be thoroughly flushed with
water until all entrained dirt and nud have been renoved 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 |ess than 50 ppm and shall be introduced into the water
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lines in an approved nmanner. Polyvinyl Chloride (PVC) pipe lines shall be
chlorinated using only the above specified chlorinating material 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 tinme 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 lines being disinfected shal
be opened and cl osed several tinmes 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 During the flushing period, each fire
hydrant on the line shall be opened and cl osed several tines. From severa
points in the unit, personnel fromthe Contractor's commercial |aboratory
shal |l take at |east 3 water sanples fromdifferent points, approved by the
Contracting Officer, in proper sterilized containers and performa
bacterial exam nation in accordance with state approved nethods. The
commercial laboratory shall be certified by the state's approving authority
for exam nation of potable water. The disinfection shall be repeated unti
tests indicate the absence of pollution for at least 2 full days. The unit
wi Il not be accepted until satisfactory bacteriol ogical results have been
obt ai ned.

3.4 CLEANUP

Upon conpl etion of the installation of water |ines, and appurtenances, al
debris and surplus materials resulting fromthe work shall be renopved.

-- End of Section --
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Andt #0001
SECTI ON 02531

SANI TARY SEVERS
07/ 03

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.

ASTM | NTERNATI ONAL ( ASTM

ASTM A 74 (1998) Cast Iron Soil Pipe and Fittings

ASTM A 746 (1999) Ductile Iron Gavity Sewer Pipe

ASTM C 150 (2002a) Portland Cemnent

ASTM C 270 (2002) Mortar for Unit Masonry

ASTM C 443 (2002) Joints for Concrete Pipe and
Manhol es, Usi ng Rubber Gaskets

ASTM C 564 (1997) Rubber Gaskets for Cast Iron Soi
Pi pe and Fittings

ASTM C 828 (2001) Low Pressure Air Test of Vitrified
G ay Pi pe Lines

ASTM C 924 (2002) Testing Concrete Pipe Sewer Lines
by Low Pressure Air Test Method

ASTM C 94/ C 94M (2000e2) Ready-M xed Concrete

ASTM C 969 (2002) Infiltration and Exfiltration

Acceptance Testing of Installed Precast
Concrete Pipe Sewer Lines

ASTM D 1784 (1999ael) Rigid Poly(Vinyl Chloride) (PVQ
Compounds and Chl ori nated Pol y(Vi nyl
Chl oride) (CPVC) Conpounds

ASTM D 1785 (1999) Pol y(Vinyl Chloride)(PVC) Plastic
Pi pe, Schedul es 40, 80, and 120

ASTM D 2235 (2001) Sol vent Cemnent for

Acrylonitril e-Butadi ene-Styrene (ABS)
Pl astic Pipe and Fittings
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ASTM D 2241 (2000) Pol y(Vinyl Chloride) (PVQ
Pressure-Rated Pi pe (SDR Series)

ASTM D 2321 (2000) Underground Installation of
Ther nopl astic Pipe for Sewers and O her
Gravity-Fl ow Applications

ASTM D 2464 (1999) Threaded Poly(Vinyl Chloride) (PVCQ
Plastic Pipe Fittings, Schedule 80

ASTM D 2466 (2002) Poly(Vinyl Chloride)(PVC) Plastic
Pi pe Fittings, Schedule 40

ASTM D 2467 (2002) Poly(Vinyl Chloride) (PVC) Plastic
Pi pe Fittings, Schedule 80

ASTM D 2680 (2001) Acrylonitrile-Butadiene-Styrene
(ABS) and Pol y(Vinyl Chloride) (PVC
Conposi te Sewer Piping

ASTM D 2751 (1996a) Acrylonitrile-Butadi ene-Styrene
(ABS) Sewer Pipe and Fittings

ASTM D 2996 (2001) Fil anment-Wund "Fi bergl ass"
(d ass- Fi ber - Rei nf or ced
Ther nosetti ng- Resi n) Pi pe

ASTM D 2997 (2001) Centrifugally Cast "Fibergl ass”
(d ass- Fi ber - Rei nf or ced
Ther nosetti ng- Resi n) Pipe

ASTM D 3034 (2000) Type PSM Pol y(Vinyl Chloride) (PVCQ
Sewer Pipe and Fittings

ASTM D 3139 (1998) Joints for Plastic Pressure Pipes
Using Fl exible Elastonmeric Seals

ASTM D 3212 (1996a) Joints for Drain and Sewer Plastic
Pi pes Using Flexible Elastonmeric Seals

ASTM D 3262 (2001) "Fiberglass"
(d ass- Fi ber - Rei nf or ced
Ther nosetti ng- Resi n) Sewer Pi pe

ASTM D 3350 (2002a) Pol yet hyl ene Pl astics Pipe and
Fittings Materials

ASTM D 3840 (2001) "Fiberglass"
(d ass- Fi ber - Rei nf or ced
Thernosetting-Resin) Pipe Fittings for
Nonpressure Applications

ASTM D 4161 (2001) "Fiberglass"
(d ass- Fi ber - Rei nf or ced
Ther noset ti ng- Resin) Pi pe Joints Using
Fl exi bl e El astoneric Seal s

ASTM F 402 (1993; R 1999) Safe Handling of Sol vent
Cenents, Priners, and O eaners Used for
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Joi ni ng Thernopl astic Pipe and Fittings

ASTM F 477 (2002e1) El astoneric Seals (Gaskets) for
Joining Plastic Pipe

ASTM F 714 (2001) Pol yethyl ene (PE) Plastic Pipe
(SDR- PR) Based on Cutside D aneter

ASTM F 894 (1998a) Pol yet hyl ene (PE) Large Di aneter
Profile Wall Sewer and Drain Pipe

ASTM F 949 (2001a) Poly(Vinyl Chloride) (PVQ
Corrugated Sewer Pipe with a Snooth
Interior and Fittings

AMERI CAN WATER WORKS ASSCCI ATl ON( AWAA)

AWM C104 (1995) Cenent-Mortar Lining for
Ductile-lron Pipe and Fittings for Water

AWM C110 (1998) Ductile-lron and Gray-Ilron
Fittings, 3 In. Through 48 In. (76 mm
t hrough 1219 mj), for Water

AWM Cl111 (2000) Rubber-CGasket Joints for
Ductile-lron Pressure Pipe and Fittings

AWM C153 (2000) Ductile-Iron Conpact Fittings for
Wat er Service

AWM C600 (1999) Installation of Ductile-lron Water
Mai ns and Their Appurtenances

AWM C900 (1997) Pol yvinyl Chloride (PVC) Pressure
Pi pe, and Fabricated Fittings, 4 In.
Through 12 In. (100 mm Thr ough 300 nm),
for Water Distribution

AWM M23 (2002) Manual : PVC Pipe - Design and
Installation

ASME | NTERNATI ONAL ( ASME)

ASME Bl1. 20.1 (1983; R 2001) Pipe Threads, Ceneral
Pur pose, | nch

CAST IRON SO L PIPE | NSTI TUTE (Cl SPI)

Cl SPI 301 (2000) Hubl ess Cast Iron Soil Pipe and
Fittings for Sanitary and Storm Drain,
Waste, and Vent Piping Applications

Cl SPI 310 (1997) Coupling for Use in Connection with
Hubl ess Cast Iron Soil Pipe and Fittings
for Sanitary and Storm Drain, Waste, and
Vent Piping Applications
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UNI - BELL PVC PI PE ASSOCI ATI ON ( UBPPA)

UBPPA UNI - B- 3 (1992) Recommended Practice for the
Installation of Polyvinyl Chloride (PVQ
Pressure Pipe (Nominal Dianeters 4-36 |nch)

UBPPA UNI - B- 6 (1998) Recommended Practice for the
Low Pressure Air Testing of Installed
Sewer Pi pe

1.2  SYSTEM DESCRI PTI ON
1.2.1 Sanitary Sewer Gravity Pipeline

Provi de buil ding connections 4 inch lines of cast iron soil pipe
acrylonitrile-butadi ene-styrene (ABS) solid-wall plastic pipe or polyvinyl
chloride (PVC) plastic pipe at the Contractor's option.

Provi de new and nodify existing exterior sanitary gravity sewer piping and
appurtenances. Provide each system conplete and ready for operation. The
exterior sanitary gravity sewer systemincludes equi pnent, materials,
installation, and workmanship as specified herein nore than 5 feet outside
of building walls.

1.3 GENERAL REQUI REMENTS

*1
The construction required herein shall include appurtenant structures and
buil ding sewers to points of connection with the building drains 5 feet
outside the building to which the sewer systemis to be connected. The
Contractor shall replace damaged naterial and redo unacceptable work at no
addi tional cost to the Government. Excavation and backfilling is specified
in Section 02300 EARTHWORK FCOR BUI LDI NGS AND UTILITIES. Backfilling shal
be acconplished after inspection by the Contracting Oficer. Before,
during, and after installation, plastic pipe and fittings shall be
protected fromany environment that would result in danage or deterioration
to the material. The Contractor shall have a copy of the nmanufacturer's
instructions available at the construction site at all tines and shal
follow these instructions unless directed otherwi se by the Contracting
Oficer. Solvents, solvent conpounds, |ubricants, elastoneric gaskets, and
any simlar materials required to install the plastic pipe shall be stored
in accordance with the manufacturer's recomendati on and shall be discarded
if the storage period exceeds the recommended shelf life. Solvents in use
shal | be di scarded when the recomended pot life is exceeded.

*1

1.3.1 Excavati on Requirenents

Bef ore excavating, reference Section 01110N SUMVARY OF WORK for excavation
procedures and requirenents.

1.4 SUBM TTALS

CGovernment approval is required for submttals with a "G' designation;
submittals not having a "G' designation are for information only or as
ot herwi se designated. Wen used, a designation followi ng the "G
designation identifies the office that will review the submttal for the
CGovernment. The followi ng shall be subnmitted in accordance with Section
01330 SUBM TTAL PROCEDURES
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SD- 02 Shop Drawi ngs; G AO

Precast concrete manhol e

Metal itens

Franes, covers, and gratings
SD- 03 Product Data; G AO

Pi peline nmaterials

Subnit manufacturer's standard draw ngs or catal og cuts.

SD-07 Certificates; G AO

Portland Cenent

Certificates of conpliance stating the type of cenment used in
manuf acture of concrete pipe, fittings and precast manhol es.

1.5 DELI VERY, STORAGE, AND HANDLI NG

1.5.1 Del i very and Storage

1.5.1.1 Pi pi ng
I nspect materials delivered to site for danage; store with mni num of
handling. Store materials on site in enclosures or under protective
coverings. Store plastic piping and jointing materials and rubber gaskets
under cover out of direct sunlight. Do not store materials directly on the
ground. Keep inside of pipes and fittings free of dirt and debris.

1.5.1.2 Metal Itens
Check upon arrival; identify and segregate as to types, functions, and
sizes. Store off the ground in a manner affording easy accessibility and
not causi ng excessive rusting or coating with grease or other objectionable
mat eri al s.

1.5.1.3 Cenent, Aggregate, and Reinforcenent
As specified in Section 03300N, "Cast-1n-Place Concrete."

1.5.2 Handl i ng
Handl e pipe, fittings, and other accessories in such manner as to ensure
delivery to the trench in sound undamaged condition. Carry, do not drag,
pi pe to trench.

PART 2 PRODUCTS

2.1 Pl PELI NE MATERI ALS

Pi pe shall conformto the respective specifications and other requirenments
speci fied bel ow

2.1.1 Cast-lron Soil Piping
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2.1.1.1 Cast-lron Hub and Spigot Soil Pipe and Fittings
ASTM A 74, service, with ASTM C 564 conpression-type rubber gaskets.

2.1.1.2 Cast-lron Hubl ess Soil Pipe and Fittings
CISPI 301 with Cl SPI 310 coupling joints.

2.1.2 Ductile Iron Gravity Sewer Pipe and Associated Fittings

2.1.2.1 Ductile Iron Gravity Pipe and Fittings
Ductile iron pipe shall conformto ASTM A 746. Fittings shall conformto
AWM C110 or AWM C153. Fittings with push-on joint ends shall conformto
the sane requirenents as fittings with nechanical -joint ends. Fittings
shal | have strength at |east equivalent to that of the pipe. Ends of pipe
and fittings shall be suitable for the joints specified hereinafter. Pipe
and fittings shall have cenment-nortar lining conform ng to AWM C104,
standard t hi ckness.

2.1.2.2 Ductile Iron Gavity Joints and Jointing Materials
Pi pe and fittings shall have push-on joints, except as otherw se specified
in this paragraph. Push-on joint pipe ends and fitting ends, gaskets, and
[ ubricant for joint assenmbly shall conformto AWM Cl11.

2.1.3 ABS Conposite Plastic Piping

2.1.3.1 ABS Conposite Plastic Pipe and Fittings
ASTM D 2680.

2.1.3.2 Jointing Materials for ABS Conposite Plastic Piping
Sol vent cenent and priner shall conformto ASTM D 2680.

2.1.4 ABS Solid-wall Plastic Piping

2.1.4.1 ABS Solid-wall Plastic Pipe and Fittings

ASTM D 2751, SDR 35, with ends suitable for either solvent cenent joints or
el astoner joints.

2.1.4.2 ABS Solid-wall Plastic Joints and Jointing Materials
Sol vent cenent for solvent cenent joints shall conformto ASTM D 2235.
El astoneric joints shall conformto ASTM D 3212. Gaskets for elastoneric
joints shall conformto ASTM F 477.

2.1.5 PVC Plastic Gravity Sewer Piping

2.1.5.1 PVC Plastic Gravity Pipe and Fittings

ASTM D 3034, SDR 35, or ASTM F 949 with ends suitable for elastoneric
gasket joints.

2.1.5.2 PVC Plastic Gravity Joints and Jointing Materi al

Joints shall conformto ASTM D 3212. Gaskets shall conformto ASTM F 477.
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2.1.6 PVC Pl astic Pressure Pipe and Associated Fittings
2.1.6.1 PVC Plastic Pressure Pipe and Fittings

a. Pipe and Fittings Less Than 4 inch Dianeter: Pipe, couplings and
fittings shall be manufactured of materials conformng to ASTM D
1784, O ass 12454B.

(1) ScrewJoint: Pipe shall conformto dinensional requirenents
of ASTM D 1785, Schedule 80, with joints neeting requirenents of
150 psi working pressure, 200 psihydrostatic test pressure, unless
ot herwi se shown or specified. Fittings for threaded pipe shal
conformto requirements of ASTM D 2464, threaded to conformto the
requi renents of ASME B1.20.1 for use with Schedul e 80 pipe and
fittings. Pipe couplings when used, shall be tested as required
by ASTM D 2464.

(2) Push-On Joint: ASTM D 3139, with ASTM F 477 gaskets.
Fittings for push-on joints shall be iron conform ng to AWM C110
or AWM Cl111. Iron fittings and specials shall shall be
cenent-nortar |lined (standard thickness) in accordance with AWM
C104.

(3) Solvent Cenent Joint: Pipe shall conformto dinmensiona

requi renents of ASTM D 1785 or ASTM D 2241 with joints neeting the
requi renents of 150 psiworking pressure and 200 psi hydrostatic
test pressure. Fittings for solvent cenment jointing shall conform
to ASTM D 2466 or ASTM D 2467.

b. Pipe and Fittings 4 inch Dianeter to 12 inch: Pipe shall conform
to AWM C900 and shall be plain end or gasket bell end, Pressure
C ass 150 (DR 18), with cast-iron-pi pe-equivalent OD. Fittings
shal |l be gray-iron or ductile-iron conformng to AWM C110 or AWM
C153 and shall have cenent-nortar lining confornmng to AWM C104,
standard thickness. Fittings with push-on joint ends shal
conformto the same requirenents as fittings with nechanical -j oint
ends, except that bell design shall be nodified, as approved, for
push-on joint suitable for use with the PVC plastic pressure pipe
specified in this paragraph

2.1.6.2 PVC Plastic Pressure Joints and Jointing Materia

Joints for pipe, 4 inch to 12 inchdiameter, shall be push-on joints as
specified in ASTM D 3139. Joints between pipe and fittings shall be push-on
joints as specified in ASTM D 3139 or shall be conpression-type

joints/ mechanical -joints as respectively specified in ASTM D 3139 and AWM
Cl11. Each joint connection shall be provided with an el astoneric gasket
suitable for the bell or coupling with which it is to be used. Gaskets for
push-on joints for pipe shall conformto ASTM F 477. Gaskets for push-on
joints and conpression-type joints/mechanical-joints for joint connections
bet ween pipe and fittings shall be as specified in AWM Cl111, respectively,
for push-on joints and nmechanical -joints.

2.1.7 Hi gh Density Pol yet hyl ene Pi pe
ASTM F 894, O ass 63, size 18 inch through 120 inch. ASTMF 714, size 4

inch through 48 inch. The polyethylene shall be certified by the resin
producer as neeting the requirenents of ASTM D 3350, cell dass 334433C.
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The pipe stiffness shall be greater than or equal to 1170/ D for

cohesionl ess material pipe trench backfills. Fittings for High Density

Pol yet hyl ene Pipe: ASTMF 894. Joints for high density pol yethyl ene pi pe:
Rubber gasket joints shall conformto ASTM C 443.

2.1.8 Rei nforced Plastic Mrtar Pipe (RPMP)

Rei nforced plastic nmortar pipe shall be produced by centrifugal casting and
shal | have an outside dianeter equal to dectile iron pipe dinmensions from
18 inch to 48 inch. The inner surface of the pipe shall have a snooth

uni form continuous resin-rich surface liner. The mninum pipe stiffness
shall be 36 psi. RPMP shall be in accordance with ASTM D 3262. Fittings
for RPMP: ASTM D 3840. Joints for RPMP: Bell and spigot gasket coupling
utilizing an el astomeric gasket in accordance with ASTM D 4161 and ASTM F
477.

2.1.9 Rei nf orced Thernosetting Resin Pipe (RTRP)
RTRP pipe: ASTM D 3262. Fittings for RTRP: ASTM D 3262. Joints for
RTRP: Bell and spigot type utilizing an el astoneric gasket in accordance
with ASTM F 477.

2.1.9.1 Fi | ament Wbund RTRP-|
RTRP-1 shall conformto ASTM D 2996, except pipe shall have an outside
di ameter equal to cast iron outside dianmeter or standard wei ght steel pipe.
The pipe shall be suitable for a normal working pressure of 150 psi at 73
degrees F.The inner surface of the pipe shall have a snpboth uniform
continuous resin-rich surface Iiner conform ng to ASTM D 2996.

2.1.9.2 Centrifugally Cast RTRP-I

RTRP-11 shall conformto ASTM D 2997. Pipe shall have an outside dianeter
equal to standard wei ght steel pipe.

2.2 CONCRETE MATERI ALS
2.2.1 Cement Mortar
Cenent nortar shall conformto ASTM C 270, Type Mwith Type Il cenent.
2.2.2 Portl and Cenent
Portl and cement shall conformto ASTM C 150, Type Il for concrete used in
concrete pipe, concrete pipe fittings, and manhol es and type optional wth
the Contractor for cenent used in concrete cradle, concrete encasenent, and
t hrust bl ocki ng.
2.2.3 Portl and Cenent Concrete
Portl and cement concrete shall conformto ASTM C 94/ C 94M conpressive
strength of 4000 psi at 28 days, except for concrete cradle and encasenent
or concrete blocks for manhol es. Concrete used for cradl e and encasenent
shal | have a conpressive strength of 2500 psimninmum at 28 days. Concrete
in place shall be protected fromfreezing and noisture loss for 7 days.
PART 3 EXECUTI ON

3.1 | NSTALLATI ON OF PI PELI NES AND APPURTENANT CONSTRUCTI ON
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3.1.1 CGeneral Requirenents for Installation of Pipelines

Apply except where specific exception is nmade in the foll ow ng paragraphs
entitled "Special Requirenents."

3.1.1.1 Locati on

The work covered by this section shall termnate at a point approximately 5
feet fromthe building, unless otherwi se indicated. Were sanitary sewer

i nes pass below water lines, lay pipe so that no joint in the sewer line
will be closer than 3 feet, horizontal distance, to the water |ine.

3.1.1.2 Ear t hwor k
Perform earthwork operations in accordance with Section 02300, Earthwork.
3.1.1.3 Pi pe Layi ng and Jointing
| nspect each pipe and fitting before and after installation; replace those
found defective and remove fromsite. Provide proper facilities for
| owering sections of pipe into trenches. Lay nonpressure pipe with the

bell ends in the upgrade direction. Adjust spigots in bells to give a
uni form space all around. Bl ocking or wedgi ng between bells and spigots

will not be permitted. Replace by one of the proper dinensions, pipe or
fittings that do not allow sufficient space for installation of joint
material. At the end of each work day, close open ends of pipe temporarily

with wood bl ocks or bul kheads. Provide batterboards not nore than 25 feet
apart in trenches for checking and ensuring that pipe invert elevations are
as indicated. Laser beam nethod may be used in |ieu of batterboards for
the same purpose.

Branch connections shall be nade by use of regular fittings or solvent
cenent ed saddl es as approved. Saddles for ABS and PVC conposite pipe shal
conformto Figure 2 of ASTM D 2680; saddl es for ABS pipe shall conmply with
Table 3 of ASTM D 2751; and saddl es for PVC pipe shall conformto Table 4
of ASTM D 3034.

3.1.1.4 Connections to Existing Lines
ot ai n approval fromthe Contracting O ficer before nmaking connection to
existing line. Conduct work so that there is mninmuminterruption of
service on existing |line.

3.1.2 Speci al Requi renents

3.1.2.1 Installation of Cast Iron Soil Piping
Unl ess ot herwi se specified, install pipe and fittings in accordance wth
par agraph entitled "General Requirenments for Installation of Pipelines" of
this section and with the recommendati ons of the pipe manufacturer. Make
joints with the rubber gaskets specified for cast iron soil pipe joints and
assenbl e in accordance with the recommendati ons of the pipe manufacturer.

3.1.2.2 Installation of Ductile Iron Gravity Sewer Pipe
Unl ess ot herwi se specified, install pipe and associated fittings in

accordance with paragraph entitled "General Requirenents for Installation
of Pipelines" of this section and with the requirenents of AWM C600 for
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pi pe installation and joint assenbly.

a. Make push-on joints with the gaskets and |ubricant specified for
this type joint and assenble in accordance with the applicable
requi renents of AWM C600 for joint assenbly.

3.1.2.3 Installation of ABS Composite Plastic Piping

Install pipe and fittings in accordance with paragraph entitled "Cenera
Requirenents for Installation of Pipelines" of this section and with the
recomendati ons of the plastic pipe manufacturer. Make joints with the
prinmer and sol vent cenent specified for this joint and assenble in
accordance with the recommendati ons of the pi pe manufacturer. Handle
sol vent cement in accordance with ASTM F 402.

3.1.2.4 Installation of ABS Solid-Wall Plastic Piping

Install pipe and fittings in accordance with paragraph entitled "Cenera
Requirenments for Installation of Pipelines" of this section and with the
recomendati ons of the plastic pipe manufacturer. Mke solvent cenent
joints with the solvent cenent previously specified for this type joint.
Make el astonmeric joints with the gaskets specified for this type joint and
assenbl e in accordance with the recommendati ons of the pipe manufacturer.
Handl e sol vent cement in accordance with ASTM F 402.

3.1.2.5 Installati on of PVC Plastic Piping

Install pipe and fittings in accordance with paragraph entitled "Genera
Requirenents for Installation of Pipelines" of this section and with the
requi renents of ASTM D 2321 for |l aying and joining pipe and fittings.

Make joints with the gaskets specified for joints with this piping and
assenbl e in accordance with the requirements of ASTM D 2321 for assenbly of
joints. Make joints to other pipe materials in accordance with the
recomendati ons of the plastic pipe manufacturer.

3.1.2.6 Installation of PVC Plastic Pressure Pipe and Fittings

Unl ess ot herwi se specified, install pipe and fittings in accordance wth
par agraph entitled "General Requirenents for Installation of Pipelines" of
this section; with the requirenments of UBPPA UNI-B-3 for |aying of pipe,
joining PVC pipe to fittings and accessories, and setting of hydrants,

val ves, and fittings; and with the recomendati ons for pipe joint assenbly
and appurtenance installation in AWM M3, Chapter 7, "lnstallation."

a. Pipe Less Than 4 Inch D aneter

(1) Threaded joints shall be made by w apping the mal e threads
with joint tape or by applying an approved thread | ubricant, then
threadi ng the joining nenbers together. The joints shall be
tightened with strap wenches which will not damage the pipe and
fittings. The joint shall be tightened no nore than 2 threads
past hand-tight.

(2) Push-On Joints: The ends of pipe for push-on joints shall be
beveled to facilitate assenbly. Pipe shall be nmarked to indicate
when the pipe is fully seated. The gasket shall be lubricated to
prevent displacenment. Care shall be exercised to ensure that the
gasket remains in proper position in the bell or coupling while
maki ng the joint.
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(3) Solvent-weld joints shall conply with the manufacturer's
i nstructions.

b. Pipe 4 Inch Dianeter Joints: Make push-on joints with the
el astoneric gaskets specified for this type joint, using either
el ast oneri c- gasket bell-end pipe or el astoneric-gasket couplings.
For pi pe-to-pipe push-on joint connections, use only pipe with
push-on joint ends having factory-nmade bevel; for push-on joint
connections to fittings, cut spigot end of pipe off square and
re-bevel pipe end to a bevel approxinately the sane as that on
ductile-iron pipe used for the sane type of joint. Use an
approved | ubricant recomrended by the pi pe manufacturer for
push-on joints. Assenble push-on joints for pipe-to-pipe joint
connections in accordance with the requirenments of UBPPA UN -B-3
for laying the pipe and the reconmendati ons in AWM M3, Chapter
7, "Installation," for pipe joint assenbly. Assenbl e push-on
joints for connection to fittings in accordance with the
requi renents of UBPPA UNI-B-3 for joining PVC pipe to fittings and
accessories and with the applicable requirenents of AWM C600 for
joint assenbly. Make conpression-type joints/mechanical-joints
with the gaskets, glands, bolts, nuts, and internal stiffeners
specified for this type joint and assenble in accordance with the
requi renents of UBPPA UNI-B-3 for joining PVC pipe to fittings and
accessories, with the applicable requirenents of AWM C600 for
joint assenbly, and with the recomendati ons of Appendix A to AWM
Cl11. Cut off spigot end of pipe for conpression-type
j oi nt/ nmechani cal -j oi nt connections and do not re-bevel

c. Pipe anchorage: Provide concrete thrust blocks (reaction backing)
for pipe anchorage. Size and position thrust blocks as indicated.
Use concrete conformng to ASTM C 94/ C 94M havi ng a ni ni mum
conpressive strength of 2,000 psi at 28 days; or use concrete of a
m x not | eaner than one part cenent, 2 1/2 parts sand, and 5 parts
gravel, having the sane m ni num conpressive strength.

3.1.3 Concrete Work

Cast-in-place concrete is included in Section 03300, "Cast-In-Place
Concrete."

The pipe shall be supported on a concrete cradle, or encased in concrete
where indicated or directed.

3.1.4 Manhol e Construction

Construct base slab of cast-in-place concrete or use precast concrete base
sections. Mke inverts in cast-in-place concrete and precast concrete
bases with a snooth-surfaced sem -circular bottomconformng to the inside
contour of the adjacent sewer sections. For changes in direction of the
sewer and entering branches into the manhol e, make a circular curve in the
manhol e invert of as large a radius as nanhole size will permt. For
cast-in-place concrete construction, either pour bottomslabs and walls
integrally or key and bond walls to bottomslab. No parging will be
permitted on interior manhole walls. For precast concrete construction,
make joi nts between manhol e sections with the gaskets specified for this
purpose; install in the manner specified for installing joints in concrete
piping. Parging will not be required for precast concrete nanhol es.
Cast-in-place concrete work shall be in accordance with the requirenents
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speci fi ed under paragraph entitled "Concrete Wrk" of this section. Mke
joints between concrete manhol es and pi pes entering nanholes with the
resilient connectors specified for this purpose; install in accordance with
the recomendati ons of the connector manufacturer. Wiere a new manhole is
constructed on an existing line, renobve existing pipe as necessary to
construct the nmanhole. Cut existing pipe so that pipe ends are
approximately flush with the interior face of nanhole wall, but not
protruding into the nmanhole. Use resilient connectors as previously
specified for pipe connectors to concrete manhol es.

3.1.5 M scel | aneous Construction and Install ation
3.1.5.1 Connecting to Existing Manhol es

Pi pe connections to existing manhol es shall be made so that finish work
will conformas nearly as practicable to the applicable requirenents
specified for new manhol es, including all necessary concrete work, cutting,
and shaping. The connection shall be centered on the manhole. Holes for
the new pipe shall be of sufficient dianmeter to all ow packing cement nortar
around the entire periphery of the pipe but no larger than 1.5 tines the
diameter of the pipe. Cutting the manhole shall be done in a manner that
will cause the | east damage to the walls.

3.1.5.2 Metal Work

a. Wrkmanship and finish: Performnmetal work so that workmanship
and finish will be equal to the best practice in nmodern structura
shops and foundries. Formiron to shape and size with sharp |ines
and angles. Do shearing and punching so that clean true |lines and
surfaces are produced. Make castings sound and free fromwarp
cold shuts, and blow holes that may inpair their strength or
appearance. G ve exposed surfaces a snooth finish with sharp
wel | -defined |ines and arises. Provide necessary rabbets, |ugs,
and brackets wherever necessary for fitting and support.

3.1.6 Sewage Absorption Trench Construction

Grade pipe lines uniformy dowward to the outlet. Lay perforated pipe
with the perforations downward. Lay drain tile with 1/4 inch open joints.
Cover open joints of drain tile with the cover material specified so that
it extends not |ess than 100 degrees on each side of the vertical center
line of the tile. Wre covering in place.

3.1.7 Install ati ons of We Branches

Cutting into piping for connections shall not be done except in special
approved cases. Wen the connecting pipe cannot be adequately supported on
undi sturbed earth or tanped backfill, the pipe shall be encased in concrete
backfill or supported on a concrete cradle as directed. Concrete required
because of conditions resulting fromfaulty construction nethods or
negl i gence by the Contractor shall be installed at no additional cost to
the Government. The installation of wye branches in an existing sewer

shal | be nade by a nethod which does not danage the integrity of the

exi sting sewer. One acceptable nethod consists of renoving one pipe
section, breaking off the upper half of the bell of the next |ower section
and half of the running bell of we section. After placing the new
section, it shall be rotated so that the broken half of the bell will be at
the bottom The two joints shall then be nade with joint packing and
cenent nortar.
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3.2 FI ELD QUALI TY CONTROL
3.2.1 Field Tests and I nspections

The Contracting Oficer will conduct field inspections and witness field
tests specified in this section. The Contractor shall performfield tests
and provide | abor, equipnment, and incidentals required for testing. Be
abl e to produce evidence, when required, that each item of work has been
constructed in accordance with the draw ngs and specifications.

3.2.2 Tests for Nonpressure Lines

Check each straight run of pipeline for gross deficiencies by holding a
l[ight in a manhole; it shall show a practically full circle of Iight
through the pipeline when viewed fromthe adjoining end of line. Wen
pressure piping is used in a nonpressure |ine for nonpressure use, test
this piping as specified for nonpressure pipe.

3.2.2.1 Leakage Tests

Test lines for | eakage by either infiltration tests or exfiltration tests,
or by lowpressure air tests. Prior to testing for |eakage, backfil
trench up to at |east |ower half of pipe. Wen necessary to prevent

pi pel i ne novenment during testing, place additional backfill around pipe
sufficient to prevent novenment, but |eaving joints uncovered to permt

i nspection. Wen | eakage or pressure drop exceeds the all owabl e anmount
speci fied, make satisfactory correction and retest pipeline section in the
same manner. Correct visible | eaks regardl ess of | eakage test results.

a. Infiltration tests and exfiltration tests: Performthese tests
for sewer lines made of the specified materials, not only
concrete, in accordance with ASTM C 969. Make cal culations in
accordance with the Appendi x to ASTM C 969.

b. Lowpressure air tests: Performtests as foll ows:

(1) day pipelines: Test in accordance with ASTM C 828.
Al | owabl e pressure drop shall be as given in ASTM C 828. Make
calculations in accordance with the Appendi x to ASTM C 828.

(2) Concrete pipelines: Test in accordance with ASTM C 924.
Al'l owabl e pressure drop shall be as given in ASTM C 924. Make
calculations in accordance with the Appendi x to ASTM C 924.

(3) Ductile-iron pipelines: Test in accordance with the
applicabl e requirenments of ASTM C 924. Al l owabl e pressure drop
shal |l be as given in ASTM C 924. Make calcul ations in accordance
with the Appendi x to ASTM C 924.

(4) ABS conposite plastic pipelines: Test in accordance with the
applicable requirenents of UBPPA UNI-B-6. Allowable pressure drop
shall be as given in UBPPA UNI-B-6. Make calculations in
accordance with the Appendi x to UBPPA UN - B- 6.

(5) PVC plastic pipelines: Test in accordance with UBPPA UN - B- 6.

Al | owabl e pressure drop shall be as given in UBPPA UN -B-6. Make
calculations in accordance with the Appendi x to UBPPA UN - B-6.

SECTI ON 02531 Page 13



PTR Addition to 3 Schools - Kingsolver, Midge & Pierce Elenentary 03813903
Fort Knox, Kentucky

-- End of Section --
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Andt #0001
SECTI ON 02556A

GAS DI STRI BUTI ON SYSTEM
07/ 03

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.

AMERI CAN GAS ASSCCI ATI ON ( AGA)

AGA XR0104 (2001) AGA Plastic Pipe Manual for Gas
Service

AVERI CAN NATI ONAL STANDARDS | NSTI TUTE (ANSI)

ANSI B109. 2 (2000) Di aphragm Type Gas D spl acenent
Meters (500 cubic ft./hour Capacity and
Over)

AMERI CAN PETROLEUM | NSTI TUTE ( API)

APl Spec 5L (2000) Line Pipe

APl Spec 6D (2002) Specification for Pipeline Valves
ASTM | NTERNATI ONAL ( ASTM

ASTM A 53/ A 53M (2002) Pipe, Steel, Black and Hot-D pped,
Zi nc- Coat ed, Wl ded and Seanl ess

ASTM A 181/ A 181M (2001) Carbon Steel Forgings, for
Cener al - Pur pose Pi pi ng

ASTM D 2513 (2001ael) Thernopl astic Gas Pressure Pipe,
Tubing, and Fittings

ASTM D 2517 (2000e1) Reinforced Epoxy Resin Gas
Pressure Pipe and Fittings

ASTM D 2683 (1998) Socket-Type Pol yethylene Fittings
for Qutside Dianeter-Controlled
Pol yet hyl ene Pi pe and Tubi ng

ASTM D 3261 (1997) Butt Heat Fusion Pol yet hyl ene (PE)
Plastic Fittings for Pol yethyl ene (PE)
Pl astic Pipe and Tubi ng

ASTM D 3308 (2001) PTFE Resin-Skived Tape

ASTM D 3350 (2002a) Pol yet hyl ene Pl astics Pipe and
Fittings Materials

SECTI ON 02556A Page 1



PTR Addition to 3 Schools - Kingsolver, Midge & Pierce Elenentary 03813903
Fort Knox, Kentucky

ASVE | NTERNATI ONAL ( ASME)

ASME Bl1. 20.1 (1983; R 2001) Pipe Threads, Cenera
Pur pose, | nch

ASME B16.5 (1996) Pipe Flanges and Fl anged Fittings

ASME B16. 9 (2001) Factory-Made Wought Stee
Buttwel ding Fittings

ASME B16. 11 (2002) Forged Fittings, Socket-Wlding and
Thr eaded

ASME B16. 21 (1992) Nonnetallic Flat Gaskets for Pipe
Fl anges

ASME B16. 34 (1996) Val ves Fl anged, Threaded, and
Wl di ng End

ASME B16. 40 (2002) Manual Iy Operated Thernopl astic Gas
Shutof fs and Valves in Gas Distribution
Syst ens

ASME B31. 8 (2000) Gas Transnission and Distribution
Pi pi ng Systens

ASME BPVC SEC VIIT D1 (2001) Boiler and Pressure Vessel Code;
Section VII1, Pressure Vessels Division 1

- Basic Coverage

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

MBS SP- 25 (1998) Standard Marking System for Val ves
Fittings, Flanges and Unions

MASTER PAI NTERS | NSTI TUTE ( MPI)
MPl 9 (Jan 2003) Exterior A kyd Enanel
NACE | NTERNATI ONAL ( NACE)
NACE RP0185 (1996) Extruded, Polyolefin Resin Coating
Systenms with Soft Adhesives for
Under ground or Subnerged Pipe

NACE RP0274 (1998) High Voltage El ectrical |nspection
of Pipeline Coatings Prior to Installation

NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)
NFPA 58 (2001) Liquefied Petroleum Gas Code
THE SOCI ETY FOR PROTECTI VE COATI NGS ( SSPC)
SSPC Pai nt 25 (1997; R 2000) Zinc Oxide, Alkyd, Linseed

Gl Prinmer for Use Over Hand Cl eaned
Steel, Type | and Type |
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SSPC SP 1 (1982; R 2000) Solvent d eaning
SSPC SP 3 (1982; R 2000) Power Tool d eaning
SSPC SP 6 (2000) Comercial Blast d eaning
SSPC SP 7 (2000) Brush-Of Blast d eaning

UNDERWRI TERS LABORATORI ES (UL)
UL Gas&O | Dir (2000) Gas and G| Equi pment Directory
U S. NATI ONAL ARCHI VES AND RECORDS ADM NI STRATI ON ( NARA)
49 CFR 192 Transportation of Natural and Other Gas by
Pi peline: M nimum Federal Safety Standards
.2 SUBM TTALS
Covernment approval is required for submittals with a "G designation;
submittals not having a "G' designation are for information only or as
ot herwi se indicated. Wen used, a designation following the "G
designation identifies the office that will review the submttal for the
Government. The following shall be submitted in accordance with Section
01330 SUBM TTAL PROCEDURES:
SD- 02 Shop Drawi ngs
Pi pe, Fittings, and Associated Materials; G AO
Drawi ngs shall contain conplete schemati c and pi pi ng di agrans
and any other details required to denonstrate that the system has
been coordinated and will properly function as a unit. Draw ngs
shal | show proposed | ayout and anchorage of the system and
appurtenances, and equi pnment relationship to other parts of the
wor k i ncluding cl earances for maintenance and operati on.
SD- 03 Product Data
Material s and Equi pnent; G AO
A complete list of equipnent and materials, including
manuf acturer's descriptive and technical literature, performance
charts and curves, catalog cuts, and installation instructions,
including, but not limted to the foll ow ng:
a. Dielectric Waterways and Fl ange Kits.
b. Meters.
c. Pressure Reducing Val ves.
d. Regulators.

e. Emergency Gas Supply Connecti on.

Spare Parts; G AO
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Knox,

Kent ucky

Spare parts lists for each different itemof material and
equi prent speci fi ed.

Connections to Existing Lines; G AO

Notification of the Contractor's schedul e for maki ng connections
to existing gas lines, at least 10 days in advance.

Vel ding Steel Piping; G AO

A copy of qualified welding procedures along with a list of
nanes and identification synbols of performance qualified wel ders
and wel di ng operators.

Joi nting Pol yet hyl ene and Fi bergl ass Piping; G AO

A copy of qualified jointing procedures, training procedures,
qualifications of trainer, and training test results for joiners
and i nspectors.
Connecti on and Abandonnent Plan; G AO

A copy of procedures for gas line tie in, hot taps,

abandonnent/renoval or denolition, purging, and plugging as
applicable in accordance with ASME B31. 8.

SD-06 Test Reports

Pressure and Leak Tests; G AO

Data fromall pressure tests of the distribution system

SD-07 Certificates

Uility Wrk; G AO

Certification fromthe Qperating Agency/Utility Conpany that
work for which the Uility is responsible has been conpl et ed.

Training; G AO

A copy of each inspector's and jointer's training certificate
with respective test results.

SD-10 Operation and Mai ntenance Data

Gas Distribution Systemp G AO

Si x copies, in booklet formand i ndexed, of site specific
natural gas operation and nmai ntenance manual for each gas
di stribution systemincluding system operation, system
mai nt enance, equi pnent operation, and equi prent nai nt enance
manual s descri bed below. |f operation and mai nt enance nanual s are
provided in a common volune, they shall be clearly differentiated
and separately indexed.

The System Operation Manual shall include but not be limted to
the foll ow ng:
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a. Maps show ng piping |layout and locations of all system
val ves and gas |ine markers.

b. Step-by-step procedures required for systemstartup
operation, and shutdown. System conponents and equi pnent shall be
i ndexed to the gas naps.

c. Isolation procedures and val ve operations to shut down or
i sol ate each section of the system Valves and ot her system
conponents shall be indexed to the gas nmps.

d. Descriptions of Site Specific Standard Operation
Procedures including permanent and tenporary pipe repair
procedures, systemrestart and test procedures for placing
repaired lines back in service, and procedures for abandoni ng gas
pi pi ng and system conponents.

e. Descriptions of Enmergency Procedures including:
i sol ation procedures including required valve operations wth
val ve |l ocations indexed to gas map, reconmended energency
equi prent, checklist for najor emergencies and procedures for
connecti ng energency gas supply.

The Equi pnent Operation Manual shall include, but not be linited
to, detail draw ngs, equipnent data, and manufacturer supplied
operation manuals for all equi pment, valves and system conponents.

The System Mai ntenance Manual s shall include, but not be linmted
to:

a. Mintenance check list for entire gas distribution system

b. Descriptions of site specific standard nmai nt enance
procedur es.

c. Maintenance procedures for installed cathodic protection
syst ens.

d. Piping layout, equipnrent |ayout, and control diagranms of
the systens as installed.

e. ldentification of pipe materials and nmanufacturer by
| ocation, pipe repair procedures, and jointing procedures at
transitions to other piping materials or piping fromdifferent
manuf act urer.

The Equi prent Mai nt enance Manual s shall include but not be
limted to the foll ow ng:

a. ldentification of valves and other equi prent by
materi als, manufacturer, vendor identification and | ocation

b. Mintenance procedures and recomended mai nt enance t oo
kits for all valves and equi pnent.

c. Recomended repair nethods, either field repair, factory

repair, or whole-itemreplacenment for each val ve conponent or
pi ece of equi pnment or conponent item
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d. Routine naintenance procedures, possible breakdowns and
repairs, and troubl eshooting guide.

1.3  CGENERAL REQUI REMENTS
1.3.1 Wel di ng Steel Piping

Wl di ng and nondestructive testing procedures for pressure piping are
specified in Section 05093A VWELDI NG PRESSURE PI PING  Structural menbers
shal | be wel ded in accordance with Section 05090A WELDI NG, STRUCTURAL.

1.3.2 Joi nting Pol yet hyl ene and Fi bergl ass Pi pi ng

Pi pi ng shall be joined by performance qualified joiners using qualified
procedures in accordance with AGA XR0104. Manufacturer's prequalified
joining procedures shall be used. Joints shall be inspected by an

i nspector qualified in the joining procedures being used and in accordance
with AGA XR0104. Joiners and inspectors shall be qualified at the jobsite
by a person who has been trained and certified by the nmanufacturer of the
pipe, to train and qualify joiners and inspectors in each joining procedure
to be used on the job. Training shall include use of equipnent,

expl anation of the procedure, and successfully making joints which pass
tests specified in AGA XR0104. The Contracting Oficer shall be notified
at least 24 hours in advance of the date to qualify joiners and inspectors.

1.3.3 St andard Products

Mat eri al s and equi pnrent shall be the standard products of a manufacturer
regul arly engaged in the manufacture of the products and shall essentially
duplicate itens that have been in satisfactory use for at |least 2 years
prior to bid opening. Asbestos or products containing asbestos shall not
be used. Equi pnent shall be supported by a service organization that is,
in the opinion of the Contracting Oficer, reasonably convenient to the
site. Valves, flanges, and fittings shall be marked in accordance wi th MS
SP- 25.

1.3.4 Verification of D nensions

The Contractor shall becone fanmliar with all details of the work, verify
all dinensions in the field, and shall advise the Contracting Oficer of
any di screpancy before perform ng the work.

1.3.5 Handl i ng

Pi pe and components shall be handl ed carefully to ensure a sound, undanmaged
condition. Particular care shall be taken not to danmmge pi pe coating. No
pi pe or material of any kind shall be placed inside another pipe or fitting
after the coating has been applied, except as specified in paragraph

| NSTALLATION. Pl astic pipe shall be handled in conformance with AGA XR0104.

1.3.6 Spare Parts
The Contractor shall submit spare parts data for each different item of
equi prent and naterial specified, after approval of the detail draw ngs and
not later than two nonths prior to the date of beneficial occupancy. The
data shall include a conplete list of parts and supplies, with current unit
prices and source of supply.

*1
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1.3.7 Excavati on Requirenments

Bef ore excavating, reference Section 01110N SUMMARY OF WORK for excavation
procedures and requirenents.

PART 2 PRODUCTS
2.1 PI PE, FITTINGS, AND ASSCCI ATED MATERI ALS
2.1.1 St eel Pipe

Steel pipe shall conformto ASTM A 53/ A 53M G ade A or B, Type E or S,
Schedul e 40; or APl Spec 5L seam ess or electric resistance wel ded,
Schedul e 40, bl ack steel pipe as specified in ASME B31.8. Furnace
but t wel ded pipe may be used in sizes 1-1/2 inches and smaller.

2.1.2 Smal | Fittings
Fittings 1-1/2 inches and smaller shall conformto ASME B16. 11
2.1.3 Fittings, 2 Inches and Larger

Pi pe flanges and flanged fittings including bolts, nuts, and bolt patterns
shall be in accordance with ASVE B16.5. Buttweld fittings shall be in
accordance with ASME B16.9. Weld neck flanges shall be used.

2.1. 4 St eel Forged Branch Connecti ons
Connections shall conformto ASTM A 181/ A 181M C ass 60, carbon steel.
2.1.5 Fl ange Gaskets

Gaskets shall be non-asbestos conpressed material in accordance with ASME
B16.21, 1/16 inch mninmumthickness, full face or self-centering flat ring
type. The gaskets shall contain aramd fibers bonded with nitrile

but adi ene rubber (NBR), or glass fibers bonded with

pol ytetrafl uoroet hyl ene, suitable for maxi mum 600 degrees F service and
nmeeting applicable requirenents of ASME B31. 8.

2.1.6 Pi pe Threads
Pi pe threads shall conformto ASME Bl.20.1
2.1.7 Pol yet hyl ene Pi pe, Tubing, Fittings and Joints

Pol yet hyl ene pi pe, tubing, fittings and joints shall conformto ASTM D 3350
and ASTM D 2513, pipe designations PE 2406 and PE 3408, rated SDR 11 or

| ess, as specified in ASME B31.8. Pipe sections shall be marked as
required by ASTM D 2513. Butt fittings shall conformto ASTM D 3261 and
socket fittings shall conformto ASTM D 2683. Fittings shall match the
service rating of the pipe. Mnimmwall thickness shall be per ASME B31l. 8,
Tabl e 842.32(c). Polyethylene pipe, tubing, and fittings shall be
recommended by the manufacturer for use with LPG

2.1.8 Fi bergl ass Pipe, Fittings and Adhesive
Fi bergl ass pipe, fittings and adhesive shall conformto ASTM D 2517. Pipe

sections shall be marked as required by ASTM D 2517. M ni mum wal |
thi ckness shall be sel ected based on ASME B31.8, Table 842.33(c).
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2.1.9 Seal ants for Steel Pipe Threaded Joints
2.1.9.1 Seal i ng Conpound

Joi nt sealing conpound shall be as listed in UL Gas& | Dir, Cass 20 or
| ess.

2.1.9.2 Tape
Pol ytetraf | uoroet hyl ene tape shall conformto ASTM D 3308.
2.1.10 I dentification

Pi pe fl ow marki ngs and netal tags for each valve, neter, and regul ator
shal |l be provided as required by the Contracting O ficer.

2.1.11 Insulating Joint Materials

Insulating joint materials shall be provided between flanged or threaded
metal lic pipe systems where shown to isolate galvanic or electrolytic
action.

2.1.11.1 Thr eaded Joints

Joints for threaded pipe shall be steel body nut type, dielectric waterways
wi th insul ati ng gaskets.

2.1.11.2 Fl anged Joints

Joints for flanged pipe shall consist of full face sandw ch-type flange
i nsul ati ng gasket of the dielectric type, insulating sleeves for flange
bolts and insul ati ng washers for flange nuts.

2.1.11.3 Dielectric Waterways and Fl anges

Dielectric waterways shall have tenperature and pressure rating equal to or
greater than that specified for the connecting piping. Waterways shal

have netal connections on both ends suited to match connecting piping.
Dielectric waterways shall be internally lined with an insul ator
specifically designed to prevent current flow between dissinlar netals.
Dielectric flanges shall nmeet the performance requirenments described herein
for dielectric waterways.

2.1.12 Gas Transition Fittings
Gas transition fittings shall be manufactured steel fittings approved for
jointing steel and polyethylene or fiberglass pipe. Approved transition
fittings are those that conformto AGA XR0104 requirenents for transition
fittings.

2.2 VALVES

Val ves shall be suitable for shutoff or isolation service and shall conform
to the foll ow ng:

2.2.1 St eel Val ves

Steel valves 1-1/2 inches and smaller installed underground shall conform
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to ASME B16. 34, carbon steel, socket weld ends, with square wench operator
adaptor. Steel valves 1-1/2 inches and snaller installed aboveground shal
conformto ASME B16. 34, carbon steel, socket weld or threaded ends with
handwheel or wrench operator. Steel valves 2 inches and |arger installed
underground shall conformto APl Spec 6D, carbon steel, buttweld ends,
Class 150 with square wench operator adaptor. Steel valves 2 inches and

| arger installed aboveground shall conformto APl Spec 6D, carbon steel,
buttwel d or flanged ends, C ass 150 with handwheel or wrench operator.

2.2.2 Steel Valve Operators

Val ves 8 inches and larger shall be provided with worm or spur gear
operators, totally encl osed, grease packed, and seal ed. The operators
shal | have Open and Cl osed stops and position indicators. Locking feature
shal | be provided where indicated. Werever the |ubricant connections are
not conveniently accessible, suitable extensions for the application of

| ubricant shall be provided. Valves shall be provided with |ubricant
conpatible with gas service.

2.2.3 Pol yet hyl ene Val ves

Pol yet hyl ene val ves shall conformto ASME B16.40. Pol yethyl ene valves, in
sizes 1/2 inch to 6 inches, may be used with pol yethyl ene distribution and
service lines, in lieu of steel valves, for underground installation only.

2.3 PRESSURE REGULATORS

Regul ators shall have ferrous bodi es, shall provide backfl ow protection,
and shall be designed to neet the pressure, |oad and other service
condi tions.

2.3.1 Gas Main Regul ators

Pressure regulators for main distribution Iines, supplied froma source of
gas which is at a higher pressure than the naxi mum al | owabl e operati ng
pressure for the system and shall be equi pped with pressure regul ating
devi ces of adequate capacity. |In addition to the pressure regulating
devices, a suitable method shall be provided to prevent overpressuring of
the systemin accordance with ASME B31.8. Suitable protective devices are
as foll ows:

a. Spring-loaded relief valve neeting the provisions of ASVE BPVC SEC
Vil Di1.

b. Pilot-loaded back pressure regulator used as relief valve, so
designed that failure of the pilot systemw || cause the regulator to open.

c. Weight-1loaded relief valves.

d. Mnitoring regulator installed in series with the primary pressure
regul ator.

e. Series regulator installed upstreamfromthe prinmary regul ator,
set tolinmt the pressure on the inlet of the primary regul ator
continuously to the maxi mum al | owabl e operating pressure of the system or
| ess.

f. Automatic shutoff device installed in series with the primary
regul ator, set to shut off when the pressure on the distribution system
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2.

reaches the maxi mum al | owabl e operating pressure of the system or |ess.
This device shall remain closed until manually reset.

g. Spring-loaded, diaphragmtype relief valves.

. 3.2 Service Line Regul ators

Pressure regul ators for individual service lines shall have ferrous bodies.
Regul at or shall be capable of reducing distribution |ine pressure to
pressures required for users. Regulators shall be provided where gas w ||
be distributed at pressures in excess of 10 inches of water col um.
Pressure relief shall be set at a | ower pressure than woul d cause unsafe
operation of any connected user. Regulators for liquified petroleum gas
shall be adjusted to 10 to 12 inches of water colum. Pressure relief for
liquified petroleumgas shall be set at 16 inches of water colum.
Regul ator shall have single port with orifice dianeter no greater than that
recormended by the manufacturer for the nmaxi mum gas pressure at the
regul ator inlet. Regulator valve vent shall be of resilient materials
designed to withstand fl ow conditi ons when pressed against the valve port.
Regul at or shall be capabl e of regul ating downstream pressure within limts
of accuracy and shall be capable of linmting the buildup of pressure under
no-flow conditions to 50 percent or |ess of the discharge pressure
mai nt ai ned under flow conditions. Regulator shall have a self contained
service regulator. Regul ator pipe connections shall not exceed 2 inchsize.

.4 METERS

Meters shall conformto ANSI B109.2. Meters shall be pipe nmounted. Meters
shal | be provided with over-pressure protection as specified in ASME B31.8
and frost protection. Meters shall be suitable for accurately nmeasuring
and handling gas at pressures, tenperatures, and flow rates indicated.
Meters shall have a pulse switch initiator capable of operating up to
speeds of 500 pul ses per nminute with no false pul ses and shall require no
field adjustnments. Initiators shall provide the maxi num nunber of pul ses
up to 500 per minute that is obtainable fromthe manufacturer. It shal
provide not | ess than one pul se per 100 cubic feet of gas.

5 PROTECTI VE COVERI NG MATERI ALS

Conti nuously extruded pol yet hyl ene and adhesive coating systemmaterials
shal | conformto NACE RP0185, Type A

PART 3 EXECUTI ON

3.

1 EXCAVATI ON AND BACKFI LLI NG

Eart hwork shall be as specified in Section 02300 EARTHWORK

.2 GAS MAI NS

Pi pe for gas mains shall be steel, polyethylene or fiberglass. Steel pipe
and fittings shall be coated with protective covering as specified.
Pol yet hyl ene or fiberglass nmains shall not be installed aboveground.

.3 SERVI CE LI NES AND EMERGENCY GAS SUPPLY CONNECTI ON

Service lines shall be constructed of materials specified for gas mains and
shall extend froma gas main to and including the point of delivery within
5 feet of the building. The point of delivery is the neter set assenbly.
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The service lines shall be connected to the gas nmains as indicated. Were
i ndi cated, service line shall be provided with an isolation valve of the
same size as the service line. The service lines shall be as short and as
straight as practicable between the point of delivery and the gas nmain and
shal |l not be bent or curved laterally unless necessary to avoid
obstructions or otherwise permtted. Service lines shall be laid with as
few joints as practicable using standard | engths of pipe. Shorter |engths
shal |l be used only for closures. Polyethylene or fiberglass service |ines
shall not be installed aboveground.

3.4  WORKMANSHI P AND DEFECTS

Pi pe, tubing, and fittings shall be clear and free of cutting burrs and
defects in structure or threading and shall be thoroughly brushed and bl own
free of chips and scale. Defective pipe, tubing, or fittings shall be

repl aced and shall not be repaired.

3.5 PROTECTI VE COVERI NG
3.5.1 Protective Covering for Underground Steel Pipe

Except as otherw se specified, protective coverings shall be applied
nmechanically in a factory or field plant especially equipped for the
purpose. Valves and fittings that cannot be coated and w apped
mechani cal |y shall have the protective covering applied by hand, preferably
at the plant that applies the covering to the pipe. Joints shall be coated
and w apped by hand. Hand coating and w appi ng shall be done in a nmanner
and with materials that will produce a covering equal in thickness to that
of the covering applied nechanically.

3.5.1.1 Ther nopl astic Resin Coating System

The coating systemshall conformto NACE RP0185, Type A. The exterior of
the pipe shall be cleaned to a commercial grade blast cleaning finish in
accordance with SSPC SP 6. Adhesive compound shall be applied to the pipe.
| mredi ately after the adhesive is applied, a seam ess tube of pol yethyl ene
shal | be extruded over the adhesive to produce a bonded seanl ess coati ng.
The nom nal thickness of the pipe coating systemshall be 10 mls (plus or
m nus 10 percent) of adhesive and 40 mls (plus or mnus 10 percent) of
pol yethyl ene for pipes up to 16 inches in diameter. For pipes 18 inches
and larger in dianeter, the pipe coating systemthickness shall be 10 nils
(plus or mnus 10 percent) adhesive and 60 mls (plus or mnus 10 percent)
pol yet hyl ene. Joint coating and field repair naterial shall be applied as
recomrended by the coating manufacturer and shall be one of the foll ow ng:

a. Heat shrinkabl e pol yethyl ene sl eeves.
b. Polyvinyl chloride pressure-sensitive adhesive tape.
c. High density pol yethyl ene/ bitum nous rubber conpound tape.

The coating systemshall be inspected for holes, voids, cracks, and other
damage during installation.

3.5.1.2 I nspection of Pipe Coatings
Any damage to the protective covering during transit and handling shall be

repaired before installation. After field coating and w appi ng has been
applied, the entire pipe shall be inspected by an electric holiday detector
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with inmpressed current set at a value in accordance with NACE RP0274 using
a full-ring, spring-type coil electrode. The holiday detector shall be
equi pped with a bell, buzzer, or other type of audible signal which sounds
when a holiday is detected. Al holidays in the protective covering shal
be repaired i medi ately upon detection. The Contracting Oficer reserves
the right to inspect and determne the suitability of the detector. Labor,
materi al s, and equi pnent necessary for conducting the inspection shall be
furni shed by the Contractor.

3.5.2 Protective Covering for Aboveground Piping Systens

Fini sh painting shall conformto the applicabl e paragraphs of Section 09900
PAI NTI NG GENERAL and as foll ows:

3.5.2.1 Ferrous Surfaces

Shop prinmed surfaces shall be touched up with ferrous netal priner sane

type paint as the shop priner. Surfaces that have not been shop prined

shal | be sol vent-cleaned in accordance with SSPC SP 1. Surfaces that

contain |l oose rust, loose mll scale, and other foreign substances shall be
mechani cal |l y cl eaned by power wire brushing in accordance with SSPC SP 3 or
brush-of f blast cleaned in accordance with SSPC SP 7 and prinmed with

ferrous netal prinmer in accordance with SSPC Paint 25. Prined surfaces

shall be finished with two coats of exterior alkyd paint conformng to MPI 9.

3.5.2.2 Nonf errous Surfaces
Nonf errous surfaces shall not be painted.
3.5.3 Protective Covering for Piping in Val ve Boxes and Manhol es

Pi pi ng in val ve boxes or manhol es shall receive protective coating as
speci fied for underground steel pipe.

3.6 | NSTALLATI ON

Gas distribution system and equi pnent shall be installed in conformance
with the manufacturer's recommendati ons and applicabl e sections of ASME
B31.8, AGA XR0104 and 49 CFR 192. Abandoni ng exi sting gas piping shall be
done in accordance with ASME B31.8. Pipe shall be cut w thout damaging the
pi pe. Unless otherw se authorized, cutting shall be done by an approved
type of nechanical cutter. Wheel cutters shall be used where practicable.
On steel pipe 6 inches and |arger, an approved gas-cutting-and-beveling
machi ne may be used. Cutting of plastic pipe shall be in accordance with
AGA XR0104. Valve installation in plastic pipe shall be designed to
protect the plastic pipe against excessive torsional or shearing | oads when
the valve is operated and from ot her stresses which may be exerted through
the valve or valve box. Polyethylene nains and service lines for LPG shal
only be installed bel ow ground in accordance with NFPA 58.

3.6.1 Installing Pipe Underground

Gas mains and service lines shall be graded as indicated. Joints in stee
pi pe shall be wel ded except as otherwi se pernitted for installation of

val ves. Mains shall have 24 inch m ni mum cover; service lines shall have
18 inch mni mum cover; and both mains and service lines shall be placed on
firmy compacted select material for the full length. Were indicated, the
mai n shall be encased, bridged, or designed to withstand any antici pated
external |oads as specified in ASME B31.8. The encasenent material shal
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be standard wei ght black steel pipe with a protective coating as specified.
The pipe shall be separated fromthe casing by insulating spacers and

seal ed at the ends with casing bushings. Trench shall be excavated bel ow
pi pe grade, bedded with bank sand, and conpacted to provide full-length

bearing. Laying the pipe on blocks to produce uniformgrade will not be
permitted. The pipe shall be clean inside before it is lowered into the
trench and shall be kept free of water, soil, and all other foreign natter

that m ght danmage or obstruct the operation of the valves, regul ators,
nmeters, or other equiprment. Wen work is not in progress, open ends of

pi pe or fittings shall be securely closed by expandabl e plugs or other

sui table neans. M nor changes in line or gradient of pipe that can be
acconpl i shed through the natural flexibility of the pipe material wthout
produci ng permanent deformation and w thout overstressing joints nmay be
made when approved. Changes in line or gradient that exceed the
[imtations specified shall be nade with fittings. Wen cathodic
protection is furnished, electrically insulated joints or flanges shall be
provi ded. Wen pol yethylene or fiberglass piping is installed underground,
foil backed nmagnetic tape shall be placed above the pipe to permt |ocating
with a magnetic detector. After laying of pipe and testing, trench shal

be backfilled in accordance with Section 02300 EARTHWORK

3.6.2 Installing Pipe Aboveground

Aboveground pi ping shall be protected against dirt and other foreign matter
as specified for underground piping. Joints in steel pipe shall be wel ded;
however, joints in pipe 1-1/2 inches in diameter and smaller may be
threaded; joints may al so be threaded to acconmodate the installation of
val ves. Flanges shall be of the weld neck type to match wall thickness of

pi pe.
3.7 PI PE JO NTS

Pipe joints shall be designed and installed to effectively sustain the
| ongi tudi nal pullout forces caused by the contraction of piping or
superi nposed | oads.

3.7.1 Threaded Steel Joints

Threaded joints in steel pipe shall have tapered threads evenly cut and
shal |l be nade with UL approved graphite joint sealing conpound for gas
service or polytetrafluoroethylene tape applied to the nmale threads only.
Caul ki ng of threaded joints to stop or prevent |eaks will not be permtted.

3.7.2 Wl ded Steel Joints

Gas pipe weldnments shall be as indicated. Changes in direction of piping
shall be nade with welding fittings only; mitering or notching pipe to form
el bows and tees or other simlar type construction will not be permtted.
Branch connection nay be made with either wel ding tees or forged branch
outlet fittings. Branch outlet fittings shall be forged, flared for

i mprovenent of flow where attached to the run, and reinforced agai nst
external strains. Beveling, alignment, heat treatnent, and inspection of
wel d shall conformto ASME B31.8. Weld defects shall be renpved and
repairs nmade to the weld, or the weld joints shall be entirely renoved and
rewel ded. After filler metal has been renoved fromits original package,
it shall be protected or stored so that its characteristics or welding
properties are not affected adversely. Electrodes that have been wetted or
have | ost any of their coating shall not be used.
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3.7.3 Pol yet hyl ene and Fi bergl ass Pi pe Jointing Procedures

Joi nting procedures shall conformto AGA XR0104. |Indiscrimnate heat
fusion joining of plastic pipe or fittings made fromdifferent polyethyl ene
resins by classification or by manufacturer shall be avoided if other
alternative joining procedures are available. |f heat fusion joining of
dissimlar polyethylenes is required, special procedures are required. The
met hod of heat fusion joining dissimlar polyethylene resins shall be
tested in accordance with paragraph TESTS, subparagraph Destructive Tests
of Plastic Pipe Joints.

3.7. 4 Connecti ons Between Metallic and Plastic Piping

Connections shall be made only outside, underground, and w th approved
transition fittings.

3.8 VALVE BOXES

Val ve boxes of cast iron not less than 3/16 inch thick shall be installed
at each underground val ve except where concrete or other type of housing is
i ndi cated. Val ve boxes shall be provided with | ocking covers that require
a special wench for removal. Wench shall be furnished for each box. The
word "gas" shall be cast in the box cover. Wen the valve is located in a
roadway, the valve box shall be protected by a suitable concrete slab at

| east 3 square feet. Wen in a sidewalk, the top of the box shall be in a
concrete slab 2 feet square and set flush with the sidewal k. Boxes shal

be adjustable extension type with screw or slide-type adjustnments. Valve
boxes shall be separately supported, not resting on the pipe, so that no
traffic | oads can be transmitted to the pipe. Valves shall only be |ocated
in val ve boxes or inside of buildings.

3.9 DRI PS

Drips shall be installed at |ocations where indicated. Drips shall conform
to the details shown or nay be commercial units of approved type and
capacity. A blow off pipe 1-1/4 inches or larger shall be connected to
each drip at its lowest point and shall extend to or near the ground
surface at a convenient |location away fromtraffic. Discharge for each
drip terminal (outlet) shall be provided with a reducing fitting, a plug
valve, and a 1/2 inch nipple turned dowmn. The discharge termnal (outlet)
shall be inside a length of 12 inches or larger vitrified clay pipe,
concrete sewer pipe or concrete termnal box set vertically on a bed of
coarse gravel 1 foot thick and 3 feet square, and closed at the ground
surface with a suitable replacenment cover.

3.10 PRESSURE REGULATOR | NSTALLATI ON
3.10.1 Main Distribution Line Regulators

Pressure regul ators shall be installed where showmn. A valve shall be
installed on each side of the regulator for isolating the regulator for

mai nt enance. A bypass line with bypass valves or 3 way val ves and an
overpressurization pressure regul ating device shall be provided.

Regul ators and val ves shall be installed in rectangular reinforced concrete
boxes. Boxes shall be | arge enough so that all required equi pnent can be
properly installed, operated, and maintained. Sidewalls shall extend above
ground line. The boxes shall be provided with cast iron manhol e covers
with | ocking provisions and 4 inch dianeter vents. One key or other

unl ocki ng devi ce shall be furnished with each cover. Discharge stacks,
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vents, or outlet ports of all pressure relief devices shall be |ocated
where gas can be discharged into the atnmosphere w thout undue hazard.
Stacks and vents shall be provided with fittings to preclude entry of water.

3.10.2 Service Line Regulators

A shutoff valve, nmeter set assenbly, and service regulator shall be
installed on the service |line outside the building, 18 inches above the
ground on the riser. An insulating joint shall be installed on the inlet
side of the meter set assenbly and service regulator and shall be
constructed to prevent flow of electrical current. A 3/8 inch tapped
fitting equipped with a plug shall be provided on both sides of the service
regul ator for installation of pressure gauges for adjusting the regul ator.
Al'l service regulator vents and relief vents shall termnate in the outside
air inrain and insect resistant fittings. The open end of the vent shal
be | ocated where gas can escape freely into the atnosphere, away from any
openi ngs into the building and above areas subject to flooding.

3.11 METER | NSTALLATI ON

Meters shall be installed in accordance with ASVE B31.8. Permanent gas
neters shall be installed with provisions for isolation and renoval for
calibration and mai ntenance, and shall be suitable for operation in
conjunction with an energy nonitoring and control system

3.12 CONNECTI ONS TO EXI STI NG LI NES

Connections between new work and exi sting gas |ines, where required, shal
be made in accordance with ASME B31.8, using proper fittings to suit the
actual conditions. Wen connections are nade by tapping into a gas main,
the connecting fittings shall be the sane size as the pipe being connected.

3.12.1 Connection to Governnent Oaned/ Operated Gas Lines

The Contractor shall provide connections to the existing gas lines in
accordance with approved procedures. Deactivation of any portion of the
exi sting systemshall only be done at the valve | ocation shown on the
drawi ngs. Reactivation of any existing gas lines will only be done by the
CGovernment. The Contractor's Connection and Abandonment Pl an shall be
submitted and approved prior to making any connections to existing gas
lines. This plan shall include the Operating Agency's required procedures
whi ch may be obtained fromthe Contracting Oficer. The Contractor shal
notify the Contracting Officer, in witing, 10 days before connections to
existing lines are to be made.

a. |If facilities are abandoned in place, they shall be physically
di sconnected fromthe piping system The open ends of all abandoned
facilities shall be purged, capped, plugged or otherw se effectively
seal ed. Abandonnment shall not be conpleted until it has been deternined
that the volune of gas or liquid hydrocarbons contained within the
abandoned section poses no potential hazard. Air or inert gas may be used
for purging, or the facility nay be filled with water or other inert
material. |If air is used for purging, the Contractor shall ensure that a
conbustible mxture is not present after purging.

b. Wen a main is abandoned, together with the service lines

connected to it, only the customer's end of such service lines is required
to be seal ed as stipul ated above.
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c. Service lines abandoned fromthe active nains shall be
di sconnected as close to the main as practicabl e.

d. Al valves left in the abandoned segnent shall be cl osed.

e. Al abovegrade valves, risers, and vault and val ve box covers
shal |l be renobved. Vault and val ve box voids shall be filled with suitable
compact ed backfill materi al

3.13 CATHODI C PROTECTI ON

Cat hodic protection shall be provided for all netallic gas piping installed
underground and shall be installed as specified in Section 13110ACATHODI C
PROTECTI ON SYSTEM ( SACRI FI Cl AL ANODE)

3.14  TESTS
3.14. 1 Destructive Tests of Plastic Pipe Joints

Each day, prior to meking pol yethyl ene heat fusion joints or fiberglass
adhesive joints, a joint of each size and type to be installed that day
shal | be nade by each person performng joining of plastic pipe that day
and destructively tested. At least 3 longitudinal straps shall be cut from
each joint. Each strap shall be visually exam ned, shall not contain voids
or discontinuities on the cut surfaces of the joint area, and shall be

def ormed by bending, torque, or impact, and if failure occurs, it nust not
initiate in the joint area. |If a joint fails the visual or deformation
test, the qualified joiner who made that joint shall not make further field
joints in plastic pipe on this job until that person has been retrai ned and
requalified. The results of the destructive tests shall be recorded to
include the date and tinme of the tests, size and type of the joints,

ambi ent conditions, fusion iron tenperature and names of inspectors and

j oi ners.

3.14.2 Pressure and Leak Tests

The system of gas namins and service lines shall be tested after
construction and before being placed in service using air as the test

medi um  The normal operating pressure for the systemis |ess than 20 psi.
The test pressure is 50 psi. Prior to testing the system the interior
shal | be bl own out, cleaned and cleared of all foreign materials. Al
neters, regulators, and controls shall be renpved before bl owing out and
cleaning and reinstalled after clearing of all foreign materials. Testing
of gas mmins and service lines shall be done with due regard for the safety
of enpl oyees and the public during the test. Persons not working on the
test operations shall be kept out of the testing area while testing is
proceeding. The test shall be nade on the systemas a whole or on sections
that can be isolated. Joints in sections shall be tested prior to
backfilling when trenches nust be backfilled before the conpletion of other
pi peline sections. The test shall continue for at |east 24 hours fromthe
time of the initial readings to the final readings of pressure and
tenmperature. The initial test readings of the instrunent shall not be nade
for at least 1 hour after the pipe has been subjected to the full test
pressure, and neither the initial nor final readings shall be nade at tines
of rapid changes in atnospheric conditions. The tenmperatures shall be
representative of the actual trench conditions. There shall be no

i ndi cation of reduction of pressure during the test after corrections have
been made for changes in atnospheric conditions in conformty with the
relationship T(1)P(2)=T(2)P(1), in which T and P denote absol ute
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tenperature and pressure, respectively, and the nunbers denote initial and
final readings. During the test, the entire systemshall be conpletely
isolated fromall conpressors and other sources of air pressure. Each
joint shall be tested by nmeans of soap and water or an equival ent
nonf | ammabl e sol ution prior to backfilling or concealing any work. The
testing instruments shall be approved by the Contracting Officer. Al

| abor, materials and equi pnent for conducting the tests shall be furnished
by the Contractor and shall be subject to inspection at all tines during
the tests. The Contractor shall maintain safety precautions for air
pressure testing at all tinmes during the tests.

-- End of Section --
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Andt #0001
SECTI ON 05210A

STEEL JO STS
01/02

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 gnation only.

STEEL JO ST | NSTI TUTE (SJl)

SJI Specs & Tabl es (August 2002) Standard Specifications and
Load Tables for Steel Joists and Joi st
G rders

.2 SUBM TTALS

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

SD- 02 Shop Drawi ngs

Steel Joists; G AO

Detail drawi ngs shall include fabrication and erection details,
specifications for shop painting, and identification markings of
j oi sts.

SD-07 Certificates
St eel Joi sts;

Certificates stating that the steel joists have been designed
and manufactured in accordance with SJI Specs & Tables. Conplete
engi neering desi gn conputations may be submitted in lieu of the
certification.

.3 GENERAL REQUI REMENTS

Steel joists are designated on the drawi ngs in accordance with the standard
designations of the Steel Joist Institute. Joists of other standard
designations or joists with properties other than those shown may be
substituted for the joists designated provided the structural properties
are equal to or greater than those of the joists shown and provided all

ot her specified requirenments are net.

.4 DELI VERY AND STORAGE

Materials shall be delivered to the site in undanaged condition and stored
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off the ground in a well drained | ocation, protected from damage, and
easily accessible for inspection and handling.

PART 2 PRODUCTS

2.1 OPEN WEB STEEL JO STS

*1
Open web steel joists shall conformto SJI Specs & Tables, K-Series.
Joi sts shall be designed to support the |oads given in the standard | oad
tabl es of SJI Specs & Tables. Joists shall also be designed to resist a
net uplift of 10 psf. Joist nmanufacturer shall supply ceiling extensions,
ei ther extended bottomchord el enents or a separate extension unit of
enough strength to support ceiling construction. Extend ends to within 1/2
inch of finished wall surface, unless otherw se indicated.

2.2 ACCESSORI ES AND FI TTI NGS

Accessories and fittings, including end supports and bridging, shall be in
accordance with the standard specifications under which the nmenbers were
desi gned.

2.3 SHOP PAI NTI NG

Joi sts and accessories shall be shop painted with a rust-inhibiting priner
paint. For joists which will be finish painted under Section 09900

PAI NTI NG GENERAL, the priner paint shall be linmited to a primer which is
compatible with the specified finish paint.

PART 3 EXECUTI ON
3.1 ERECTI ON

Installation of joists shall be in accordance with the standard

speci fication under which the nenber was produced. Joists shall be handl ed
in a manner to avoid danage. Damaged joists shall be renoved fromthe
site, except when field repair is approved and such repairs are
satisfactorily made in accordance with the nanufacturer's recomrendati ons.
Joi sts shall be accurately set, and end anchorage shall be in accordance
with the standard specification under which the joists were produced. For
spans over 40 ft through 60 ft one row of bridging nearest nmidspan shall be
bol ted di agonal bridging; for spans over 60 ft bolted di agonal bridging
shal | be used instead of welded horizontal bridging. Joist bridging and
anchoring shall be secured in place prior to the application of any
construction |loads. Any tenporary |oads shall be distributed so that the
carrying capacity of any joist is not exceeded. Loads shall not be applied
to bridging during construction or in the conpleted work. Abraded,
corroded, and field welded areas shall be cleaned and touched up with the
sanme type of paint used in the shop painting.

-- End of Section --
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Andt #0001
SECTI ON 06410

CUSTOM CASEWORK
12/ 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 gnation only.

AMERI CAN NATI ONAL STANDARDS | NSTI TUTE (ANSI)

ANSI A 135.4 (1985) Basic Hardboard
ANSI A208.1 (1999) Whod Parti cl eboard
ANSI A 208.2 (1994) Medi um Density Fiberboard

AMERI CAN SCOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM D 1037 (1991) Evaluating the Properties of
Wbod- Base Fi ber and Particl e Panel
Mat erial s

ARCHI TECTURAL WOODWORK | NSTI TUTE ( AW)
AW - 02 (1988) Architectural Wodwork Quality
St andards, Cuide Specifications, and
Quality Certification Program

BUI LDERS HARDWARE MANUFACTURERS ASSOCI ATI ON ( BHVA)

BHVA Al156. 9 (1994) Cabinet Hardware
BHVA A156. 11 (1991) Cabi net Locks
BHVA A156. 18 (1993) Materials and Fini shes

NATI ONAL HARDWOOD LUMBER ASSOCI ATl ON ( NHLA)

NHLA (2003) Rules for Measurenent and
I nspection of Hardwood and Cypress

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)
NEMA LD 3 (1991) Hi gh-Pressure Decorative Lamni nates
1.2  SUBM TTALS
CGovernment approval is required for submittals with a "G' designation;
submittals not having a "G' designation are for information only or as
ot herwi se designated. Wen used, a designation followi ng the "G

designation identifies the office that will review the submttal for the
CGovernment. The followi ng shall be submtted in accordance with Section
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01330 SUBM TTAL PROCEDURES:
SD- 02 Shop Drawi ngs; G A/ QO
Cust om Casewor k.
Drawi ngs shall show each type of casework, counters, cabinets, and rel ated
items, and shall clearly indicate the conplete |ayout of the cabinets and
accessories, conponent profiles, hardware | ocations, and pertinent details
of construction, fabrication and attachnents.
SD- 03 Product Data
Cust om Casewor k.
Manuf acturer's catal og data, including standard color charts.
Har dwar e;
Manuf acturer's catal og data, including cut sheets for each hardware item

SD- 04 Sanpl es

Cust om Casewor k;

Sanpl es shall be submitted with the drawings. |In lieu of individual
sampl es, conplete mninum size casework may be furnished as sanpl es.
Mock-up units are not acceptable. Sanples shall include the follow ng
itens:

a. Door and drawer fronts - one of each type, wth hardware nounted.

b. Countertop and backspl ash - one section, 4-inches w de, containing
bot h.

Pl astic Lam nate;
a. Plastic lamnate col or sanples, 3 by 6 inches.
SD-06 Test Reports

Swel|l test of countertop substrate or core material based on two 12 x 12
inch sanpl es of actual material proposed for use.

SD- 08 Manufacturer's |Instructions
Cust om Casewor k.

Manuf acturer's instructions shall include assenbling, installation,
finishing, and mai ntenance instructions.

1.3 DELI VERY, HANDLI NG, AND STORAGE

The Contractor shall protect materials from danmage during delivery, when
stored, and during construction. Damaged and defective nmaterials shall be
renoved and replaced with new. Cabinet work shall be constructed, or
delivered and brought into the building, only after the building has dried
out, following the installation of wet materials, and when there is no
danger of damage to materials due to excessive noisture. MII|-fabricated
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cabi nets and casework shall be delivered to the project unseal ed and ready
to receive the specified finish, or with a factory-applied durable finish,
as applicable. MII-fabricated cabinets and casework, scheduled to receive
pai nt finish, shall be delivered to the project with one m!ll-applied coat
of clear sealer or a prine coat of a type conpatible with the final finish.

M 11 -fabricated cabinets and casework, scheduled to receive a stain or
clear, natural finish, shall be delivered to the project with one coat of
an approved stain-sealer or clear sealer of a type conpatible with the
final finish specified in Section 09900 PAI NTS AND COATI NGS.

PART 2 PRODUCTS

2.

2.

2.

2.

2.

2.

1 GENERAL REQUI REMENTS

Casewor k, including cabinets and counters, shall be flush overlay design.
Casework shall be custom grade, and unl ess ot herw se specified, shall be
built to the quality standards specified in AW-02 for cabinets and
casework. Design shall be as indicated on the draw ngs.

1.1 Sof t wood Lunber

Sof twood | unber shall conply with PS 20 and be graded in accordance wth
AW custom grade, average noisture content of 8 percent.

1.2 Har dwood Lumnber

Har dwood | unmber shall comply with NHLA and be graded in accordance with AW
prem um grade; average noisture content of 8 percent.

1.3 Pl ywood
1.3.1 Sof t wood Pl ywood

Sof t wod pl ywood shall conply with PS-1 and be graded in accordance with
AW, core materials of veneer, lunber or particleboard, type of glue
recommended for application; face veneer and cuts as specified in paragraph
"Fabrication - Opaque Finish Casework."

1.4 Parti cl eboard

Wbod particl eboard shall be a mat-forned particl eboard conform ng to ANS|
A208.1, Type | (interior) nediumdensity, Gade 1-M2 or M3. Board shal
be | am nated construction, conposed of |arge wood fl akes at the core and
finer wood fl akes at each surface. Flakes shall be coated and bonded with
ur ea- f or mal dehyde resin under heat and pressure-forned into boards. When
tested in accordance with ASTM D 1037 and in addition to conplying with the
properties listed in ANSI A208.1, water absorption shall not exceed 15
percent in 24 hours, swelling thickness shall not exceed 6 percent in 24
hours, and maxi mum noi sture content shall not exceed 7 percent for al
particl eboard used except particleboard in countertops with sinks. Wod
particl eboard i ntended for use as exposed or sem -exposed shel ving or
casework shall be sanded and seal ed on both surfaces; exposed edges shal
be trimed with 3/4- by 3/8-inch solid poplar, birch, or oak, with
tongue-and-groove joint or butt joint glued to the particleboard with

wat er -resi stant gl ue.

.1.4.1 Ther noset Decorative Overlay Covered Particl eboard

Ther noset decorative overlay covered particleboard shall conply with ANSI A
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208.1 Grade M2 or M3, conmposed of wood chips, nediumdensity, and shal
be surfaced with thernofused nel am ne.

2.1.5 Medi um Density Fi berboard
Fi berboard shall neet or exceed the requirenents of ANSI A 208.2, G ade MD.
2.1.6 Har dboar d

Har dboard shall be tenpered hardboard and shall neet or exceed the
requi renents of ANSI A 135.4, shall be minimum 1/4 inch thick and shall be
smoot h on one side.

2.1.6.1 Ther noset Decorative Overlay Covered Hardboard

Ther noset decorative overlay covered hardboard shall conply with ANSI A
135.4; pressed wood fiber with resin binder, tenpered grade, and shall be
1/4 inch thick, smooth one side and surfaced with thernofused mel am ne.

2.1.7 Constructi on
2.1.7.1 Count er and Cabi net Bases

Bases shall be constructed of 2-inch thick wood fram ng, nenbers cut to
fit, with toe space of the indicated height and depth. Cross rails shal
be provided at cabi net ends, points of concentrated | oads, and intervals
not to exceed 24 inches.

2.1.7.2 Doors and Drawer Fronts

Door design shall be solid flush face. Flush doors shall be hardwood

pl ywood with matchi ng solid hardwood edges. Lipped doors shall be hardwood
pl ywood with |unber core. Drawer fronts shall be at |least 3/4-inch thick
solid wood or edge-banded hardwood pl ywood with veneer species to match
cabinet. Doors and drawer fronts, including edges, shall be covered with
shop-applied plastic |amnate.

2.1.7.3 Count ert ops and Backspl ashes
Count ertops and backspl ashes shall be constructed of plywod, G ade B-D or
better, or nmediumdensity fiberboard and covered with shop-applied plastic
| am nate. Countertops shall be at least 3/4-inch thick. Backsplash shal
be plywood, Grade B-D or better, 3/4-inch thick. Unless otherw se
i ndi cat ed, backspl ashes shall be not |ess than 4 inches high.

2.1.8 Fast eners and Adhesi ves

2.1.8.1 Nai | s

Nail s shall be steel casing nails with flat countersunk cupped head and
di amond poi nt.

2.1.8.2 Adhesi ves

Adhesi ves shall be noisture- and nold-resistant. Adhesive shall also be
contact type for adhering plastic |amnate sheets.

2.1.8.3 Wood Screws
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Wyod screws shall be carbon steel or brass. Wod screws exposed to view
shall be brass with an oval head with cross recess drive and finishing
washers.

2.2 CABI NET HARDWARE

Cabi net finish hardware shall conformto the types and styles of BHVA Al56. 9.
Screws and attachnents shall be finished to match the hardware item

Fi ni shes shall be in accordance with BHVA A156. 18 and shall nmatch that of
the builders' hardware specified in Section 08700 BU LDERS' HARDWARE unl ess
ot herwi se specified. Hardware conceal ed behind doors shall be
manuf acturer's standard zinc, anachrome or chrone plate.

2.2.1 Shel f Supports
Shel f supports and rests shall conply with BHVA 156.9

2.2.1.1 Fl ush- Appl i ed Supports
Fl ush-applied, adjustable shelf supports shall be B04071, with 1/2-inch
i ncrement adjustment slots and with provision for screw or manufacturer's
standard 1/2 inch long narrow crown staple fastening 6 inches on vertica
center.

2.2.1.2 Shel f Rests
Shelf rests shall be Type B04081, nickel plated. Rests shall have a
m ni mum proj ection of 3/4-inch and a mninmumw dth of 9/16-inch. Shelf
rests for use in drilled holes shall be B04013, with 1/4-inch dianeter pin
3/8-inch long, overall length 1-1/4 inches.

2.2.2 Cabi net Hi nges

Cabi net hinges shall be wought steel or brass, designated size and finish
and shall conformto BHVA Al56.9, as foll ows:

2.2.2.1 1 3/8 Inch Thick Teacher's Cabi net Doors

Full Mortise, |oose-pin hinges shall be A8133, 3-knuckle, button tip,
wr ought steel.

2.2.2.2 Flush Overlay 3/4 Inch Thick Doors

Conceal ed hinges for flush overlay doors shall be B01612, 180 degree
openi ng.

2.2.3 Cabi net Catches
2.2.3.1 1 3/8 Inch Thick Teacher's Cabi net Doors

Catch shall be E09101 nortised in top rail of each door |eaf.
2.2.3.2 Flush Overlay 3/4 Inch Thick Doors

Cabi net catches shall be B83171, nmgnetic catches, steel case, mninmm
6- pound pul | .

2.2. 4 Pul s

SECTI ON 06410 Page 5



PTR Addition to 3 Schools - Kingsolver, Midge & Pierce Elenentary 03813903
Fort Knox, Kentucky

Door and drawer pulls shall be B02011 4-inch centers, with mnimm21 inch
finger clearance, screw attached frominside of door or drawer.

2.2.5 Drawer Slides
Drawer slides shall be B85051, ball bearing full extension drawer slides
for attachment to each side of drawer. Slides shall have positive stops
and levers to allow renoval of drawer when depressed. Rubber stops shal
be provided at striking points.

2.2.5.1 St andard Drawers
Unl ess ot herw se noted, provide slides rated for 75 I b. | oading.

2.2.5.2 File Drawers

Provide 150 I b. rated slides at drawers noted on the drawi ngs as "FILE
DRAVEER" .

2.2.6 Locks

Locks shall conformto BHVA A156.11 and shall be all brass, pin-tunbler
type, as follows:

a. Drawer | ocks and 3/4-inch cabinet door |ocks shall be type E07041,
surface mounted, 5 or nore pin tunblers, 7/8-inch dianeter cylinder
3/ 8-inch throw dead bolt with brass strike.

b. Door lock for active leaf of 1 5/8 inch thick Teacher's cabi net
shal | be E0161.

2.2.7 Flush Slide Bolts

Head and foot flush slide bolts for inactive leaf of 1 3/8 inch Teacher's
cabi net door shall be L04201 with nortise strike plate.

2.3 PLASTI C LAM NATES

2.3.1 Count er Tops, Edges, and Backspl ashes
Countertop surface, edge, and backsplash shall be covered with
hi gh- pressure plastic |am nate, general-purpose type, conform ng to NEMA LD
3, Type GP50. Provide BK20 backing sheet at all knee spaces. Color,
pattern, and finish of exposed | am nate shall be as indicated in Section
09915 COLOR SCHEDULE.

2.3.2 Vertical Surfaces
Pl astic | anmi nate surfaces for drawer and counter fronts, exposed-to-view
ends, and doors shall be high-pressure plastic |am nate, general purpose
type, conformng to NEMA LD 3, Type GP38. Color, pattern, and finish shal
be as indicated in Section 09915 COLOR SCHEDULE

2.4  FABRI CATI ON

2.4.1 CGener a
Shop assenbl e casework for delivery to site in units easily handled and to
permt passage through buil ding openings. Fit shelves, doors, drawer
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fronts and other exposed and sem - exposed edges with veneer matching face
finish as schedul ed. Use one piece for full length only. Cap exposed
plastic lam nate finish edges with material of sane finish and pattern
When necessary to cut and fit on site, provide materials with anple

al | owance for cutting. Provide trimfor scribing and site cutting. Apply
plastic lamnate finish in full uninterrupted sheets consistent with

manuf actured sizes. Fit corners and joints hairline; secure with conceal ed
fasteners. Slightly bevel arises. Apply |am nate backing sheet to reverse
side of plastic wood | am nate finished surfaces. |f veneer core plywood
drawer sides, backs, and subfronts are used, assenble using dovetail or
French dovetail construction. Fabricate drawers with bottonms set into

si des, back, and front 1/4 inch.

Construction shall be plunb, square, and true; accurately mlled and
fabricated to details with clean-cut profiles and lines. Accurately size
the cabinets, counters, and casework to the indicated dinensions. Surfaces
shall be flat, true, free of planer marks or other mars, and snoothly
sanded. Sel ect best wood pieces with nost uniformgrain and col or for
exposed surfaces. Where possible, conceal fastenings; where not possible,
| ocate fastenings in inconspicuous places. Were nailing is permtted on
exterior exposed faces, countersink nail heads. Do not fasten with exposed
nails in hardwood. Mbrtise, tenon, spline, house, joint, block, nail
screw, glue, or bolt together, as approved, in manner to provide rigidity,
to avoid swelling or shrinking, and to insure work to remain in place

wi t hout warping, splitting, and opening of joints.

2.4.2 Lam nated Pl astic- Covered Casework
Fabricate in accordance with AW Section 400, reveal overlay style.
2.4.2.1 Material s
Fabricate fromthe followi ng material s:
a. Body Menbers: Thernobset covered particl eboard for nmenber normally
conceal ed fromview and | am nated plastic covered for nenbers normally

exposed to view.

b. Stiles and Rails: Poplar or Alder. Mediumdensity particleboard
and fiberboard shall not be used for stiles and rails.

C. Shel ves: Thernoset covered particl eboard.
d. Backs: Thernpset covered tenpered hardboard.

e. Drawer Sides, Backs and Subfronts: Poplar, Al der or 7-ply birch or
mapl e pl ywood.

f. Drawer Bottoms: Thernoset decorative overlay covered hardboard.
g. Drawer Fronts: Mediumdensity particleboard or fiberboard.
h. Doors: Medium density particleboard or fiberboard.
2.4.3 Pl astic Lanmi nate Covered Countertops
Fabricate in accordance with AW Section 400C. Core for countertops

wi t hout sinks shall be plywod or nediumdensity fiberboard. Core
countertops with sinks shall be shop sanded, exterior grade, veneer core
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pl ywood, water resistant particleboard or water resistant fiberboard.

Wat er resistance shall be tested in conformance with ASTM D 1037 with a
thi ckness swell factor of 5 percent or less and a 24 hour water absorption
factor of 10 percent or |less. Exposed finish shall be GP-50 high pressure
decorative | am nate and backi ng sheet shall be BK-20. Locate counter butt
joints mnimm?2 feet fromsink cut-outs. Mechanically fasten back spl ash
to countertops. Provide grommet at each knee space. Coordinate | ocation
with utilities.

*1

2.

5 Al R VENTI LATI ON GRI LLE

Gille shall be gray plastic to match col or of fabric wapped tackboards
and shall fit in an open area of 1 1/2 inches high by 19 3/8 inches w de
with a 7/16 inch wide, flange 1/16 inch thick. Gille shall be 9/16 inches
deep and shall be screw nmounted to mllwork. Blades shall be fixed at an
angl e of approximately 30 degrees from horizontal and shall be supported by
3 vertical stabilizers spaced equally across the width of the grille. The
grille shall provide between 13.5 and 14 square inches of ventilation area.

PART 3 EXECUTI ON

3.

3.

1 GENERAL

Casework shall be installed only when tenperature and humdity conditions
approximate the interior conditions that will exist when the building is
occupied. The relative humdity in the building at the tine of
installation of materials shall be within the limts reconmended by AW.
Casework shall be installed |evel, plunb, and true to |ine, and shall be
attached to the walls or floors with conceal ed toggle bolts. Countertops,
accessories, and hardware shall be installed as indicated. C osure and
filler strips and finish nmoldings shall be provided as required. Mke
neat, close-fitting cut-outs for indicated sinks, plunbing, and other itens
projecting through tops. Carefully locate cut-outs for pipes, plunbing
fixtures, inserts, appliances, outlet boxes, fixtures and fittings so that
edges of holes will be covered by escutcheons. The inner edge of sink
cut-outs shall be painted with a coat of senigloss enanel paint; sink

fl anges shall be set in a bed of sealant. Prior to final acceptance, the
Contractor shall align all doors, adjust all hardware, and | eave cabinets
in a clean and neat condition.

1.1 Cleats and Nail ers

Furni sh and securely install cleats, nailers, strips, blocking, hangers,
anchors, noldings, and the like, required to neatly and securely instal
cabi nets, counters, and casework.

.1.2 Count ers

Conceal fastenings where practicable, fit the counter neatly, install in a
rigid and substantial manner, and scribe to adjoining surfaces. Provide
counter sections in the longest lengths practicable; keep joints in tops to
a mininmum and where joints are necessary, provide tight hairline joints
drawn up with conceal ed-type heavy pull-up bolts. Joints shall be a

m ni num of 2 feet away fromany sink. due joints with water-resistant
glue and, in addition, make rigid and substantial with conceal ed screws,
bolts, or other approved fastenings.

1.3 Nai | i ng
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Exposed nailing shall be countersunk finishing nails; the countersunk holes
shall be filled with a matching wood filler or putty. Staples shall not be
permtted in exposed cabi net or casework.

3.1. 4 Fi ni shi ng

Exposed wood surfaces shall be nachine sanded at the mill to the specified
standard and then shall receive a final sanding at the site to a snooth
clean finish, free of nachine or tool marks, abrasions, raised grain, or
simlar inperfections.

3.1.4.1 Fi ni shing Materials

Materials for site finishing of casework scheduled to recei ve opaque and
transparent finishes are specified in Section 09900 PAI NTS AND COATI NGS

3.2  APPLI CATI ON OF PLASTI C LAM NATE

Plastic | am nate shall be a continuous sheet of the |ongest |ength
practicable. Joints in the surface sheeting shall be tight and flush, and
held to a practical mninmmnunber. Apply with contact type adhesive, type
as recommended by the nanufacturer of the lamnate, applied to both
surfaces. The edging and trimshall consist of strips of |aminate cut and
fitted to all exposed edges with approved contact adhesive. Exposed edges
shal | be rounded to 1/32-inch radi us.

-- End of Section --
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Andt #0001
SECTI ON 09510

ACQOUSTI CAL CEI LI NGS
07/ 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 within the text by the
basi ¢ designation only.

AMERI CAN SCCI ETY FOR TESTI NG AND MATERI ALS ( ASTM

ASTM A 366/ A 366M (1997el1) Steel, Sheet, Carbon
Col d-Rol l ed, Conmercial Quality

ASTM A 641/ A 641M (1998) Zinc-Coated (Gal vani zed) Carbon
Steel Wre

ASTM A 653/ A 653M (2001a) Steel Sheet, Zinc-Coated

(Gal vani zed) or Zinc-lron Al oy-Coated
(Gal vanneal ed) by the Hot-Di p Process

ASTM B 633 (1998e1) El ectrodeposited Coatings of Zinc
on lIron and Steel

ASTM C 423 (2001) Sound Absorption and Sound
Absorption Coefficients by the
Rever berati on Room Met hod

ASTM C 635 (2000) Manufacture, Perfornance, and
Testing of Metal Suspension Systens for
Acoustical Tile and Lay-In Panel Ceilings

ASTM C 636 (1996) Installation of Metal Ceiling
Suspensi on Systens for Acoustical Tile and
Lay-In Panel s

ASTM C 834 (2000el1) Latex Seal ants
ASTM E 580 (2000) Application of Ceiling Suspension

Systens for Acoustical Tile and Lay-1In
Panels in Areas Requiring Mdderate Seismc

Rest rai nt
ASTM E 795 (2000) Mounting Test Speci nens During
Sound Absorption Tests
ASTM E 1264 (1998) Acoustical Ceiling Products
ASTM E 1477 (1998a) Luni nous Refl ectance Factor of

Acoustical Materials by Use of
I nt egrating- Sphere Refl ectoneters

U S. ARW CORPS OF ENG NEERS (USACE)
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TI 809-04 (1998) Seismic Design for Buildings

1.2 SUBM TTALS
CGovernment approval is required for submittals with a "G' designation;
submittals not having a "G' designation are for information only or as
ot herwi se designated. Wen used, a designation followi ng the "G
designation identifies the office that will review the submttal for the
CGovernment. The followi ng shall be submtted in accordance with Section
01330 SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs
Approved Detail Draw ngs;

Dr awi ngs showi ng suspensi on system nethod of anchoring and
fastening, details, and reflected ceiling plan.

SD- 03 Product Data
Acoustical Ceiling Systens;
Manuf acturer's descriptive data, catalog cuts, and installation

instructions. Subnittals which do not provide adequate data for
t he product evaluation will be rejected.

SD- 04 Sanpl es
Acoustical Units.

Two sanpl es of each type of acoustical unit and each type of
suspension grid tee section show ng texture, finish, and color.

SD- 06 Test Reports
Ceiling Attenuation C ass and Test;

Reports by an independent testing |aboratory attesting that
acoustical ceiling systenms neet specified sound transm ssion

requirenents.
SD-07 Certificates
Acoustical Units;

Certificate attesting that the nmineral based acoustical units
furni shed for the project contain recycled material and show ng an
estimated percent of such material.

1.3 GENERAL REQUI REMENTS

Acoustical treatnent shall consist of sound controlling units nmechanically
nmounted on a ceiling suspension system The unit size, texture, finish,
and col or shall be as specified. The |location and extent of acoustical
treatment shall be as shown on the approved detail draw ngs. Reclamation
of mineral fiber acoustical ceiling panels to be renbved fromthe job site
shal | be in accordance w th paragraph RECLAMATI ON PROCEDURES.
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1.3.1 Cei ling Sound Absorption
Determi ne the NRC i n accordance with ASTM C 423 Met hod of Test.
1.3.2 Li ght Refl ectance

Determine |light reflectance factor in accordance with ASTM E 1477 Test
Met hod.

1.4 DELI VERY AND STORAGE

Materials shall be delivered to the site in the nanufacturer's origina
unopened containers with brand nane and type clearly marked. Materials
shal |l be carefully handl ed and stored in dry, watertight enclosures.

| mredi ately before installation, acoustical units shall be stored for not
| ess than 24 hours at the sane tenperature and relative humdity as the
space where they will be installed in order to assure proper tenperature
and moi sture acclinmation.

1.5 ENVI RONVENTAL REQUI REMENTS

A uniformtenperature of not |ess than 60 degrees F nor nore than 85
degrees F and a relative humdity of not nore than 70 percent shall be

mai nt ai ned for 24 hours before, during, and 24 hours after installation of
acoustical units.

1.6 SCHEDULI NG

Interior finish work using materials with high water content shall be
conmplete and dry before ceiling installation. Mechanical, electrical, and
ot her work above the ceiling line shall be conpleted and heati ng,
ventilating, and air conditioning systems shall be installed and operating
in order to maintain tenperature and humdity requirenents.

1.7 WARRANTY

Manuf acturer's standard performance guarantees or warranties that extend
beyond a one year period shall be provided. Standard performance guarantee
or warranty shall contain an agreenment to repair or replace acoustica
panels that fail within the warranty period. Failures include, but are not
limted to, sagging and warpi ng of panels; rusting and nanufacturers
defects of grid system Provide manufacturer's 15 year systemwarranty for
Type Cl through C4 units to withstand conditions up to 90 degrees F and 90
percent relative humidity w thout visible sag when installed in

manuf acturer's suspensi on system

1.8 EXTRA MATERI ALS

Furni sh one full box of spare tiles of each type specified. Tiles shall be
fromthe same ot as those installed.

PART 2 PRODUCTS
2.1 ACOUSTI CAL UNI TS
Contractor shall conmply with EPA requirements in accordance with Section

01670 RECYCLED / RECOVERED MATERI ALS. Acoustical units shall conformto
ASTM E 1264, Cass A, and the follow ng requirenents:

SECTI ON 09510 Page 3



PTR Addition to 3 Schools - Kingsolver, Midge & Pierce Elenentary 03813903
Fort Knox, Kentucky

2.

2.

1.1 Types Cl and C2 Units for Exposed-Gid System

Type: 1V, Form 1 or 2 (non-asbestos mineral fiber wth nenbrane-faced
overl ay).

M ni mum NRC. .80 when tested on nounting Type E-400 of ASTM E 795.
Pattern: C

Nom nal size: 24 by 24 inches.

Edge detail: Square.

Fi ni sh: Factory-applied washabl e white vinyl.

M ni mum LR coefficient: LR 1, 0.75 or greater.

M ni mum CAC.  25-29.

Flame Spread: dass A 25 or less

1.2 Unit Acoustical Absorbers

Absorbers shall be individually nounted sound absorbi ng pl agues conposed of
gl ass fibers or non-asbestos mneral fibers and having a NRC range of not
less than 0.60 - 0.70 when tested in accordance with ASTM C 423 and
reported as a 4 frequency average.

2 SUSPENSI ON SYSTEM

*1

Suspensi on system shall be standard exposed-grid, direct hung, standard

wi dth flange, and shall conformto ASTM C 635 for internediate-duty
systens. A systemshall neet requirenments of acoustical panel manufacturer
to obtain 15 year panel warranty. Surfaces exposed to view shall be

al umi num or steel with a factory-applied white baked-enanel finish. Wl
nol di ng shall have a flange of not less than 15/16 inch. Mtered corners
shal | be provided. Suspended ceiling fram ng system shall have the
capability to support the finished ceiling, light fixtures, air diffusers,
and accessories, as shown. The suspension systemshall have a maxi mum
deflection of 1/360 of span length. Seismc details shall conformto the
gui dance in Tl 809-04 and Section 3, Light to Mdderate Seisnic Distrubance,
in ASTM E 580.

2.1 vall Cl osures

Wal | closures shall be of sanme mateial and finish as suspensi on system and
shal | be a standard product of the suspension system nanufacturer.

.3 HANGERS

Hangers and attachnent shall support a m ni nrum 300 pound ultinmate vertica
| oad without failure of supporting material or attachment.

. 3.1 Wres

Wres shall conformto ASTM A 641/ A 641M Cass 1, 0.106 inches in
di aneter, spaced not nore than 4 feet on center on main |oad carrying
suspensi on nenbers.
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2.3.2 Straps

Straps shall be 1 by 3/16 inch gal vani zed steel conformng to ASTM A 653/ A
653M with a light commercial zinc coating or ASTM A 366/ A 366Mwith an
el ectrodeposited zinc coating conformng to ASTM B 633, Type RS

2.3.3 Rods

Rods shall be 3/16 inch dianeter threaded steel rods, zinc or cadm um
coat ed.

2.4 ACCESS PANELS

Access panel s shall match adjacent acoustical units and shall be installed
for renoval and replacenment w thout damage. Panel shall be not |ess than
12 by 24 inches or nore than 24 by 24 inches.

a. An identification plate of 0.032 inch thick alum num 3/4 inch in
di ameter, stanmped with the letters "AP" and finished the sane as the

unit, shall be attached on the suspension grid near one corner of each
access panel

b. Identify ceiling access panel by a nunber utilizing white
identification plates or plastic buttons with contrasting nuneral s.
The plates or buttons shall be of minimum21 inch dianmeter. Provide a
typewitten card framed under glass listing the code identification
nunbers and correspondi ng system descriptions |isted above. Mount the

framed card where directed and furnish a duplicate card to the
Contracting O ficer. Code identification systemshall be as foll ows:

1 Heating water valves
2 Air conditioning duct system

2.5 FI NI SHES

Acoustical units and suspension system nmenbers shall have nmanufacturer's
standard textures, patterns and finishes as specified. Ceiling suspension
system conponents shall be treated to inhibit corrosion.

2.6 COLORS AND PATTERNS

Colors and patterns for acoustical units and suspensi on system components
shall be as specified in Section 09915 COLOR SCHEDULE

2.7  ACOUSTI CAL SEALANT
Acoustical sealant shall conformto ASTM C 834, nonstai ni ng.
PART 3  EXECUTI ON

3.1 | NSTALLATI ON

Exam ne surfaces to receive directly attached acoustical units for
uneveness, irregularities, and danpness that would affect quality and

execution of the work. Areas where acoustical units will be cenented shal
be free of oils, formresidue, or other materials that reduce bondi ng
capabilities of the adhesive. Interior finish work such as concrete,
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3.

3.

3.

ceranmic tile, and bedding, taping and texturing of gypsumwall board shal
be compl eted and dry before installation. Mechanical, electrical, and

ot her work above the ceiling line shall be conpleted and approved prior to
the start of acoustical ceiling installation. Acoustical work shall be
provi ded conpl ete with necessary fastenings, clips, and other accessories
required for a conplete installation. Mechanical fastenings shall not be
exposed in the finished work. Hangers shall be laid out for each

i ndi vi dual room or space. Hangers shall be placed to support fram ng
around beans, ducts, colums, grilles, and other penetrations through
ceilings. Min runners and carrying channels shall be kept clear of
abutting walls and partitions. At least two main runners shall be provided
for each ceiling span. Werever required to bypass an object with the
hanger wires, a subsuspension systemshall be installed, so that all hanger
wires will be plunb.

1.1 Suspensi on System

Suspensi on system shall be installed in accordance with ASTM C 636 and as
specified herein. There shall be no hanger wires or other |oads suspended
from undersi de of steel decking.

1.1.1 Pl unmb Hangers

Hangers shall be plunmb and shall not press against insulation covering
ducts and pipes. Were lighting fixtures are supported fromthe suspended
ceiling system hangers shall be provided at a mninum of four hangers per
fixture and | ocated not nore than 6 inches from each corner of each
fixture. See Section 16415a ELECTRI CAL WORK for additional |ighting
installation requirenents.

1.1.2 Spl ayed Hangers
VWer e hangers nust be splayed (sl oped or slanted) around obstructions, the

resulting horizontal force shall be offset by bracing, countersplaying, or
ot her acceptabl e neans.

*1

3.

3.

1.1.3 Seism c Restraints

Do not pin end of main and cross runners to the closure angle in accordance
with ASTM E 580 3.2.5.

1.2 Wal | Ml ding and C osures

wal | nmol ding shall be provided where ceilings abut vertical surfaces.
Mter corners where wall noldings intersect or install corner caps. Wall
nol di ng shall be secured not nore than 3 inches fromends of each |ength
and not nore than 16 inches on centers between end fastenings. Wall
closures shall be provided at each wi ndow to cl ose the gap between the

wi ndow head and the ceiling. Wall closures shall be attached to the wall
in accordance with the manufacturer's witten instructions.

.1.3 Acoustical Units

Acoustical units shall be installed in accordance with the approved
installation instructions of the manufacturer. Edges of acoustical units
shall be in close contact with metal supports, with each other, and in true
alignment. Acoustical units shall be arranged so that units | ess than
one-half width are mnimzed. Units in exposed-grid systemshall be held
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in place with manufacturer's standard hol d-down clips when within 10 feet
hori zontally of an exterior door.

3.1. 4 Caul ki ng
Seal all joints around pipes, ducts or electrical outlets penetrating the
ceiling. Apply a continuous ribbon of acoustical sealant on vertical web
of wall or edge noldings. See Section 07900a JO NT SEALI NG

3.2  CEl LI NG ACCESS PANELS

Ceiling access panels shall be located directly under the itenms which
requi re access.

3.3 CLEANI NG

Following installation, dirty or discolored surfaces of acoustical units
shal |l be cleaned and left free fromdefects. Units that are damaged or
inmproperly installed shall be removed and new units provided as directed.

3.4  RECLAMATI ON PROCEDURES
Ceiling tile, designated for recycling by the Contracting O ficer, shall be
neatly stacked on 4 by 4 foot pallets not higher than 4 foot. Panels shal
be conpletely dry. Pallets shall then be shrink wapped and symetrically
stacked on top of each other without falling over. Disposal shall be in
accordance with Section 01572 CONSTRUCTI ON AND DEMCLI TI ON WASTE MANAGEMENT.

-- End of Section --
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Andt #0001
SECTI ON 10800

TO LET ACCESSCRI ES
07/ 02

PART 1  GENERAL

1.1  SUBM TTALS
CGovernment approval is required for submittals with a "G' designation;
submittals not having a "G' designation are for information only or as
ot herwi se designated. Wen used, a designation followi ng the "G
designation identifies the office that will review the submttal for the

CGovernment. The followi ng shall be submtted in accordance with Section
01330 SUBM TTAL PROCEDURES:

SD- 03 Product Data

Fi ni shes.
Accessory ltenms; G RE

Manufacturer's descriptive data and catal og cuts indicating
materi al s of construction, fasteners proposed for use for each

type of wall construction, nounting instructions, operation
i nstructions, and cleaning instructions.

SD- 04 Sanpl es

Fi ni shes.
Accessory |tens.

One sanpl e of each accessory proposed for use. Approved sanpl es
may be incorporated into the finished work, provided they are
identified and their | ocations noted.

SD-07 Certificates

Accessory ltens

Submit for each type of accessory specified, attesting that the
items neet the specified requirenments

1.2 DELI VERY, STORAGE, AND HANDLI NG
Toi l et accessories shall be wapped for shipnment and storage, delivered to

the jobsite in manufacturer's original packaging, and stored in a clean,
dry area protected from constructi on damage and vandal i sm

1.3 WARRANTY

Manuf acturer's standard performance guarantees or warranties that extend
beyond a 1 year period shall be provided.

PART 2 PRODUCTS

2.1 MANUFACTURED UNI TS
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2.

2.

Toi |l et accessories shall be provided where indicated in accordance with
par agr aph SCHEDULE. Each accessory item shall be conmplete with the
necessary nounting plates and shall be of sturdy construction with
corrosion resistant surface.

1.1 Anchors and Fasteners

Anchors and fasteners shall be capable of developing a restraining force
commensurate with the strength of the accessory to be nmounted and shall be
suited for use with the supporting construction. Exposed fasteners shal
have oval heads, be of tanperproof design, and shall be finished to match
the accessory.

1.2 Fi ni shes

Except where noted otherw se, finishes on netal shall be provided as
fol | ows:

Met al Fi ni sh
St ai nl ess steel No. 4 satin finish
Carbon steel, copper all oy, Chrom um pl ated, bright
and brass

.2 ACCESSORY | TEM5

Accessory itens shall conformto the requirenents specified bel ow.

2.1 Grab Bar (GB)

Grab bar shall be 18 gauge, 1-1/4 inches OD Type 304 stainless steel. Gab
bar GB1l shall be 36 inches long with both ends returning to the wall. Gab
bar GB2 shall be 42 inches long with both ends returning to the wall
Conceal ed nmounting flange shall have nounting hol es conceal ed. G ab bar
shal |l have satin finish. Installed bars shall be capable of w thstanding a
500 pound vertical |oad w thout com ng | oose fromthe fastenings and

wi t hout obvi ous permanent deformation. Space between wall and grab bar
shall be 1-1/2 inch.

. 2.2 Paper Towel Dispenser (PTD)

Paper towel dispenser shall be designed for Cfold and nulti-fold paper
towels with the di spenser slot on the bottomand shall be constructed of
not |less than 0.269 inch Type 304 stainless steel, and shall be surface
nounted. Towel dispensers above sinks in classroons shall be approximately
11 inches wide, 4 inches deep and 8 inches tall and shall be designed to
hol d approxi mately 200 C-fold towels and 350 multi-fold towels. Towel

di spensers in all other spaces shall be approximtely 11 inches wi de, 4
inches deep and 15 1/4 inches tall and shall be designed to hold
approximately 400 C-fold towels and 525 nulti-fold towels. Locking
nechani sm shal |l be tunbl er key | ock

. 2.3 Towel Pin (TP)

Towel pin shall have concealed wall fastenings, and a pin integral with or
permanently fastened to wall flange. Maxinmum projection shall be 4 inches.
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Desi gn shall be consistent with design of other accessory itens. Finish
shall be satin.

2.2. 4 Toi l et Tissue Dispenser, Junbo (TTDJ)

Toil et tissue dispenser shall be surface mounted with 2 rolls of junbo
ti ssue. Cabinet shall be fabricated of high-inpact plastic body and
transparent plastic front cover. Cover shall have key | ock

*1
2.2.5 El ectric Hand Dryer

El ectric hand dryer shall have a series conmmutated, through-flow di scharge,
vacuum type powered 5/8 HP, 120 volt, 12.5 anp, 60 Hz, 20,000 RPM notor,
and shall provide constant air velocities of 16,000 LFM at the outlet, and
14,000 LFM at the average hand position of 4 inches below outlet. [t shal
have an automatic resetting thernostat that will open when the air flowis
restricted and close when air flowis resumed. It shall have a 900 watt
air heater capable of heating the air streamup to 135 degrees. Infrared
sensor automaticaly turns dryer on when hands are held under air outlet.
Renoval of hands causes dryer to stop within 2 seconds, and the electronic
sensor shuts off dryer after 35 seconds if hands are not renpbved or an

i nani mat e object is placed across the air outlet. Dryer shall be 11 3/4
inches wide by 12 11/16 inches high by 6 11/16 i nches deep, and shall have
a one piece, heavy duty, rust resistant, rib-reinforced, die-cast zinc
all oy cover nounted to a wall plate with tanperproof bolts. Munt dryers
at 31" AFF to highest operable part. Cover shall be finished with an

el ectrostatically applied, chip resistant, white paint.

PART 3 EXECUTI ON
3.1 | NSTALLATI ON

Surfaces of fastening devices exposed after installation shall have the
sanme finish as the attached accessory. Exposed screw heads shall be oval.
Install accessories at the location and hei ght indicated. Protect exposed
surfaces of accessories with strippable plastic or by other nmeans until the
installation is accepted. After acceptance of accessories, renpve and

di spose of strippable plastic protection. Coordinate accessory
manufacturer's nounting details with other trades as their work progresses.
After installation, thoroughly clean exposed surfaces and restore danaged
work to its original condition or replace with new work.

3.1.1 Sur f ace Mounted Accessories

Mount on conceal ed backpl ates, unl ess specified otherwi se. Accessories

wi t hout backpl ates shall have conceal ed fasteners. Unless indicated or
specified, install accessories with sheet netal screws, resin filled screen
anchors equal to Hlti HT &0, or other approved fasteners as required by
the construction. Toggle bolts shall not be used in holl ow masonry.

Install backplates in the same manner, or provide with lugs or anchors set
in nortar, as required by the construction. Fasten accessories nounted on
gypsum board walls without solid backing into the nmetal or wood studs or to
solid wood bl ocki ng secured between wood studs, or to netal backpl ates
secured to metal studs.

3.2 CLEANI NG

Material shall be cleaned in accordance with manufacturer's
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reconmendati ons. Al kaline or abrasive agents shall not be used.
Precautions shall be taken to avoid scratching or marring of surfaces.

3.3 SCHEDULE
3.3.1 Ki ngsol ver, Midge, and Pierce El enmentary School s

Accessories Required

Room

or

Space GB1 B2 TP TTDJ PTD
Cl assroons 102 and 103 1
Cl assroom 104 2
Toil ets 105, 106, 107, & 108 1 1 1 1

-- End of Section --
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SElI SM C PROTECTI ON FOR M SCELLANEQUS EQUI PMENT

PART 1 GENERAL

1.

1 REFERENCES

09/ 03

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.

ASTM | NTERNATI ONAL ( ASTM

ASTM A 36/ A 36M

ASTM A 53/ A 53M

ASTM A 153/ A 153M

ASTM A 307

ASTM A 500

ASTM A 563

ASTM A 572/ A 572M

ASTM A 603

ASTM A 653/ A 653M

(2001) Carbon Structural Steel

(2002) Pipe, Steel, Black and Hot- D pped,
Zi nc- Coat ed, Wel ded and Seanl ess

(2001a) Zinc Coating (Hot-Dip) on Iron and
St eel Hardware

(2002) Carbon Steel Bolts and Studs, 60
000 PSI Tensile Strength

(2001a) Col d- Fornmed Wl ded and Seanl ess
Carbon Steel Structural Tubing in Rounds
and Shapes

(2000) Carbon and Alloy Steel Nuts

(2001) Hi gh-Strength Low All oy
Col unbi um Vanadi um Structural Steel

(1998) Zinc-Coated Steel Structural Wre
Rope

(2002a) Steel Sheet, Zinc-Coated
(Gal vani zed) or Zinc-lron Al oy-Coated
(Gal vanneal ed) by the Hot-Di p Process

ASME | NTERNATI ONAL ( ASME)

ASME B18.2.1

ASME B18. 2. 2

(1996) Square and Hex Bolts and Screws,
Inch Series

(1987; R 1999) Square and Hex Nuts

| NTERNATI ONAL CODE COUNCI L (1 CQ)

| BC Section 1621

(2000) International Building Code
Architectural, Mechanical and El ectrical
Component Sei sm ¢ Design Requirements

KENTUCKY OFFI CE OF HOUSI NG, BUI LDI NGS AND CONSTRUCTI ON ( KOHBC)
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1.

1.

Kent ucky Bui | di ng Code (2003) Chapter 16, Structural Loads
2  SYSTEM DESCRI PTI ON

2.1 Ceneral Requirenents

*1

The requirenents for seismc protection neasures described in this section
shall be applied to the nechanical equipnent and systems outlined in
Section 15070A SElI SM C PROTECTI ON FOR MECHANI CAL EQUI PMENT, the el ectrical
equi pnent and systens outlined in Section 16415A ELECTRI CAL WORK | NTERI CR,
and t he m scel |l aneous equi pnent and systens |isted below Seismc
protection requirenments shall be in accordance with IBC Section 1621 and as
nodi fi ed by Chapter 16 of the 2003 Kentucky Buil di ng Code (Kentucky O fice
of Housing, Building and Construction) and additional data furnished by the
Contracting O ficer, and shall be provided in addition to any other
requirenents called for in other sections of these specifications. The
design for seismc protection shall be based on a Seismc Use G oup |

bui I di ng occupancy and on site response coefficients for Sy = 0.36 and Sy,
= 0.23. Resistance to lateral forces induced by earthquakes shall be
acconpl i shed wi t hout consideration of friction resulting fromgravity | oads.

. 2.2 M scel | aneous Equi pnrent and Systens

The bracing for the followi ng nmiscell aneous equi prent and systens shall be
devel oped by the Contractor in accordance with the requirements of this
speci fication:

*1

1.

St orage cabi nets
Shel vi ng
Partitions

Cei l'i ngs

TV Brackets

Li ght Fixtures

3 SUBM TTALS

Covernment approval is required for submittals with a "G designation;
submittals not having a "G' designation are for information only or as
ot herwi se designated. Wen used, a designation followi ng the "G
designation identifies the office that will review the submttal for the
CGovernment. The followi ng shall be submtted in accordance with Section
01330 SUBM TTAL PROCEDURES:

*1
SD- 02 Shop Drawi ngs
Bracing;, G AO
Equi prent Requirenents; G AO
*1

Detail drawi ngs along with catalog cuts, tenplates, and erection
and installation details, as appropriate, for the itens |isted.
Submittals shall be conplete in detail; shall indicate thickness,
type, grade, class of netal, and di nensions; and shall show
construction details, reinforcenent, anchorage, and installation
with relation to the buil ding construction.

SD- 03 Product Data

Bracing;, G AO
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Equi prent Requirenents; G AO
Copi es of the design calculations with the detail draw ngs.

Cal cul ations shall be stanped by a registered engi neer and shall
verify the capability of structural nenmbers to which bracing is
attached for carrying the load fromthe brace.

1.4 EQUI PMENT REQUI REMENTS

1.4.1 Ri gi dly Mounted Equi pment

*1

The following specific items of equipnent: water heaters and |ight

fixtures to be furnished under this contract shall be constructed and
assenbled to withstand the seisnic forces specified in IBC Section 1621.

PART 2 PRODUCTS

2.1 BOLTS AND NUTS
Squar ehead and hexhead bolts, and heavy hexagon nuts, ASME B18.2.1, ASME
B18.2.2, or ASTM A 307 for bolts and ASTM A 563 for nuts. Bolts and nuts
used underground and/or exposed to weather shall be gal vani zed in
accordance with ASTM A 153/ A 153M

2.2 SWAY BRACI NG

Material used for nenbers listed in this section and on the draw ngs, shall
be structural steel conformng with the foll ow ng:

a. Plates, rods, and rolled shapes, ASTM A 36/ A 36M or ASTM A 572/ A
572M G ade 503.

b. Wre rope, ASTM A 603.
c. Tubes, ASTM A 500, Grade B.

d. Pipes, ASTM A 53/A 53M Type E or S, G ade B.

@

Li ght gauge angles, less than 1/4 inch thickness, ASTM A 653/ A 653M
PART 3 EXECUTI ON
3.1 BRACI NG

Bracing shall conformto the arrangenents shown or required. Trapeze-type
hanger shall be secured with not less than two 1/2 inch bolts.

*1
3.2 NOT USED

*1
3.3 NOT USED

*1
3.3.1 NOT USED

*1
3.3.2 NOT USED
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*1

3.3.2.1 NOT USED
*1

3.3.2.2 NOT USED
*1

3.3.2.3 NOT USED
*1

3.4 NOT USED

*1

3.4.1 NOT USED
*1

3.4.2 NOT USED
*1

3.5 NOT USED

*1

3.5.1 NOT USED
*1

3.5.2 NOT USED
*1

3.5.3 NOT USED
*1

3.5.4 NOT USED
3.6 EQUI PMENT SWAY BRACI NG
3.6.1 Suspended Equi pnent and Light Fixtures
*1

Equi pnrent sway bracing shall be provided for itenms supported from overhead
roof structural systems, including light fixtures, water heaters, and TV
brackets. Braces shall consist of angles, rods, wire rope, bars, or pipes
arranged as shown and secured at both ends with not less than 1/2 inch
bolts. Sufficient braces shall be provided for equipnment to resist a

hori zontal force as specified in I BC Section 1621 w thout exceeding safe
wor ki ng stress of bracing conmponents. The Contractor shall provide, for
approval, specific force calcualtions in accordance with |IBC Section 1621
for the equipnent in the project. Details of equipnent bracing shall be
submitted for acceptance. In lieu of bracing with vertical supports, these
itenms may be supported with hangers inclined at 45 degrees directed up and
radially away from equi prent and oriented symretrically in 90-degree
intervals on the horizontal plane, bisecting the angles of each corner of
the equi pment, provided that supporting nenbers are properly sized to
support operating wei ght of equi pment when hangers are inclined at a

45- degree angl e.

*1

3.6.2 NOT USED
*1

3.6.2.1 NOT USED
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*1
3.6.2.2 NOT USED

-- End of Section --
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Andt #0001
SECTI ON 15070A

SEI SM C PROTECTI ON FOR MECHANI CAL EQUI PMENT
01/ 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 gnation only.

| NTERNATI ONAL CCDE COUNCI L (1 CQ)

| BC Section 1621 (2000) International Building Code
Architectural, Mechanical and Electrica
Component Sei sm ¢ Design Requirements

1.2  SYSTEM DESCRI PTI ON
1.2.1 CGeneral Requirenents

The requirenents for seismc protection neasures described in this section
shal |l be applied to the nechanical equi pnent and systens |isted bel ow
Structural requirements shall be in accordance with Section 13080 SEISM C
PROTECTI ON FOR M SCELLANEQUS EQUI PMENT.

1.2.2 Mechani cal Equi prent

Mechani cal equi pment to be seismically protected shall include the
following itens to the extent required on the drawi ngs or in other sections
of these specifications:
*1
Water Heaters

*1
1.2.3 NOT USED

1.2.4 Contractor Designed Bracing

The Contractor shall design the bracing in accordance with |IBC Section 1621
and additional data furnished by the Contracting O ficer. Resistance to

| ateral forces induced by earthquakes shall be acconplished wi thout
consideration of friction resulting fromgravity |oads. Loadings
determned using I BC Section 1621 are based on strength design; therefore,
Al SC 325 Specifications shall be used for the design. The bracing for al
mechani cal equi prent and systens as specified above shall be devel oped by
the Contractor

*1
1.2.5 NOT USED

*1
1.2.5.1 NOT USED
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*1
1.3 NOT USED

*1
1.3.1 NOT USED

1.4 SUBM TTALS

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

SD- 02 Shop Drawi ngs

*1
Contractor Designed Bracing; G AQO
Detail drawi ngs along with catalog cuts, tenplates, and erection
and installation details, as appropriate, for the itens |isted.
Submittals shall be conplete in detail; shall indicate thickness,
type, grade, class of netal, and di nensions; and shall show
construction details, reinforcenent, anchorage, and installation
with relation to the building construction.
SD- 03 Product Data
*1
Contractor Designed Bracing; G AQ
Copi es of the design calculations with the draw ngs.
Cal cul ations shall be approved, certified, stanped and signed by a
regi stered Professional Engineer. Calculations shall verify the
capability of structural nenbers to which bracing is attached for
carrying the load fromthe brace.
*1

SD-07 Certificates; NOT USED
PART 2 PRODUCTS
*1
2.1 NOT USED

*1
2.2 NOT USED

*1
2.3 NOT' USED

*1
2.4 NOT USED

2.5 SWAY BRACI NG MATERI ALS

Sway bracing materials (e.g. rods, plates, rope, angles, etc.) shall be as
specified in Section 13080 SEI SM C PROTECTI ON FOR M SCELLANEQUS EQUI PMENT.

PART 3 EXECUTI ON

*1
3.1 NOT USED
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Fo

*1
3.

*1
3.

*1
3.

*1
3

*1
3.

*1

rt Knox, Kentucky
2 NOT USED

3  NOT USED

3.1 NOT USED

.4 NOT USED

5 NOT USED

3.6 SWAY BRACES FOR WATER HEATERS

Sway braces shall be provided to prevent novenent of the water heaters
under seisnmic |oading. Braces shall be provided in both the |ongitudina
and transverse directions, relative to the axis of the water heater. The
bracing shall not interfere with thernmal expansion requirenents for the

pi pes attached to the water heater as described in other sections of these
speci fications.

*1

3.6.1 NOT USED
*1

3.6.2 NOT USED
*1

3.6.3 NOT USED
*1

3.6.4 NOT USED
*1

3.7 NOT USED
*1

3.7.1 NOT USED
*1

3.7.2 NOT USED

-- End of Section --
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Andt #0001
SECTI ON 15400A

PLUMBI NG GENERAL PURPCSE
09/ 03

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.
AMERI CAN NATI ONAL STANDARDS | NSTI TUTE (ANSI)
ANSI Zz21.10.3 (2001) Gas Water Heaters Vol.lIl, Storage
Water Heaters Wth | nput Ratings Above

75,000 Btu Per Hour, Circulating and
I nst ant aneous

ANSI Z21. 22 (1999; A 2001) Relief Valves for Hot Water
Supply Systens

ANSI Z721.56 (2001) Gas-Fired Pool Heaters

ANSI Z124.3 (1995) Plastic Lavatories

ANSI Z124.5 (1997) Plastic Toilet (Water Closet) Seats

ASTM | NTERNATI ONAL ( ASTM

ASTM A 105/ A 105M (2002) Carbon Steel Forgings for Piping
Appl i cations

ASTM A 183 (1998) Carbon Steel Track Bolts and Nuts

ASTM A 193/ A 193M (2001b) Al loy-Steel and Stainless Steel
Bolting Materials for H gh-Tenperature
Servi ce

ASTM A 47/ A 47TM (1999) Ferritic Malleable Iron Castings

ASTM A 515/ A 515M (2001) Pressure Vessel Plates, Carbon

Steel, for Internedi ate- and
H gher - Tenperature Service

ASTM A 516/ A 516M (2001) Pressure Vessel Plates, Carbon
Steel, for Mderate- and Lower-Tenperature
Service

ASTM A 53/ A 53M (2002) Pipe, Steel, Black and Hot-D pped,
Zi nc- Coat ed, Wl ded and Seanl ess

ASTM A 536 (1984; R 1999el) Ductile Iron Castings

ASTM A 74 (1998) Cast Iron Soil Pipe and Fittings
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ASTM A

ASTM B

ASTM B

ASTM B

ASTM B

ASTM B

ASTM B

ASTM B

ASTM B

ASTM B

ASTM B

ASTM B

ASTM C

ASTM C

ASTM D

ASTM D

ASTM D

ASTM D

ASTM D

ASTM D

ASTM D

888

152/ B 152M

306
32

370

42

43

584

75

813

88
88M

564

920

2000

2235

2564

2661

2665

2822

2855

Ki ngsol ver, Midge & Pierce El enentary 03813903

(1998el ) Hubl ess Cast Iron Soil Pipe and
Fittings for Sanitary and Storm Drain,
Waste, and Vent Piping Applications

(2000) Copper Sheet, Strip, Plate, and
Rol | ed Bar

(2002) Copper Drai nage Tube (DW)
(2000e1) Sol der Metal

(1998) Copper Sheet and Strip for Buil ding
Construction

(2002) Seamnl ess Copper Pipe, Standard Sizes

(1998) Seanl ess Red Brass Pipe, Standard
Si zes

(2000) Copper Alloy Sand Castings for
Ceneral Applications

(2002) Seanl ess Copper Tube

(2000e1) Liquid and Paste Fluxes for
Sol deri ng of Copper and Copper Alloy Tube

(2002) Seanl ess Copper Water Tube
(1999) Seanl ess Copper Water Tube (Metric)

(1997) Rubber CGaskets for Cast Iron Soil
Pipe and Fittings

(2002) El astoneric Joint Seal ants

(2001) Rubber Products in Autonotive
Appl i cations

(2001) Sol vent Cenent for
Acrylonitril e-Butadi ene-Styrene (ABS)
Pl astic Pipe and Fittings

(2002) Sol vent Cenents for Poly(Vinyl
Chloride) (PVC) Plastic Piping Systens

(2002) Acrylonitrile-Butadiene-Styrene
(ABS) Schedule 40 Plastic Drain, Waste,
and Vent Pipe and Fittings

(2002a) Poly(Vinyl Chloride) (PVC Plastic
Drain, Waste, and Vent Pipe and Fittings

(1991; R 1997el) Asphalt Roof Cenent
(1996; R 2002) Making Sol vent - Cenent ed

Joints with Poly(Vinyl Chloride) (PVC
Pi pe and Fittings
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ASTM D 3122 (1995; R 2002) Solvent Cements for
Styrene- Rubber (SR) Plastic Pipe and
Fittings

ASTM D 3138 (2002) Sol vent Cenents for Transition

Joi nts Between
Acrylonitril e-Butadi ene-Styrene (ABS) and
Pol y(Vi nyl Chloride) (PVC) Non-Pressure
Pi pi ng Conponents

ASTM D 3139 (1998) Joints for Plastic Pressure Pipes
Using Fl exible Elastonmeric Seals

ASTM D 3212 (1996a) Joints for Drain and Sewer Plastic
Pi pes Using Flexible Elastonmeric Seals

ASTM D 3308 (2001) PTFE Resin Skived Tape

ASTM D 3311 (1994) Drain, Waste, and Vent (DW)
Plastic Fittings Patterns

ASTM E 1 (2001) ASTM Ther noneters

ASTM F 1760 (2001) Coextruded Pol y(Vinyl Chloride)

(PVC) Non-Pressure Plastic Pipe Having
Repr ocessed- Recycl ed Cont ent

ASTM F 409 (2002) Thernopl astic Accessible and
Repl aceabl e Pl astic Tube and Tubul ar
Fittings

ASTM F 477 (2002e1) El astoneric Seals (Gaskets) for

Joining Plastic Pipe

ASTM F 493 (1997) Sol vent Cenents for Chlorinated
Pol y(Vinyl Chloride) (CPVC) Plastic Pipe
and Fittings

ASTM F 628 (2001) Acrylonitrile-Butadiene-Styrene
(ABS) Schedule 40 Plastic Drain, Waste,
and Vent Pipe with a Cellular Core

ASTM F 891 (2000e1) Coextruded Poly (Vinyl chloride)
(PVC) Plastic Pipe with a Cellular Core

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

ASHRAE 90.1 (2001; various Errata) Energy Standard for
Bui | di ngs Except Low Ri se Residenti al
Bui I di ngs

AMERI CAN SCCI ETY OF SANI TARY ENG NEERI NG ( ASSE)

ASSE 1003 (2001) Water Pressure Reduci ng Val ves
ASSE 1005 (1999) Water Heater Drain Val ves
ASSE 1010 (1996) Water Hammer Arresters
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ASSE

ASSE

ASSE

ASSE

AWM

AWNA

AWNA

AWNA

AWNA

AWM

AWNA

AWM

AWNA

1012

1013

1018

1037

Ki ngsol ver, Midge & Pierce El enentary 03813903

(2002) Backflow Preventers with
I nt er nedi at e At nospheric Vent

(1999) Reduced Pressure Principle Backfl ow
Preventers and Reduced Pressure Fire
Protection Principle Backfl ow Preventers

(2001) Trap Seal Priner Valves, \Wter
Supply Fed

(1990) Pressurized Flushing Devices
(Flushoneters) for Plunbing Fixtures

AVERI CAN WATER WORKS ASSOCI ATl ON( AWNA)

B300

B301

C203

C606

C651

G652

Cr700

Cr01

EVW

(1999) Hypochlorites

(1999) Liquid Chlorine

(2002; A C203a-99) Coal -Tar Protective
Coatings and Linings for Steel Water

Pi pelines - Enanel and Tape - Hot- Applied
(1997) G ooved and Shoul dered Joints
(1999) Disinfecting Water Mains

(2002) Disinfection of Water-Storage
Facilities

(2002) Col d-Water Meters - Displacenent
Type, Bronze Main Case

(2002) Col d-Water Meters - Turbine Type,
for Custoner Service

(1998) Standard Met hods for the
Exam nati on of Water and \Wastewater

AMERI CAN VELDI NG SCCI ETY ( AW5)

AWS A5. 8

AWS B2. 2

(1992) Filler Metals for Brazing and Braze
Vel di ng

(1991) Brazing Procedure and Perfornmance
Qualification

ASVE | NTERNATI ONAL ( ASME)

ASME A112.1.2

ASME Al12.14.1

ASME Al12.19.2M

ASME Al12. 36. 2M

ASME Al12.6. 1M

(1991; R 2002) Air Gaps in Plunmbing Systens
(1975; R 1998) Backwat er Val ves

(1998) Vitreous China Plunbing Fixtures
(1991; R 2002) C eanouts

(1997; R 2002) Fl oor Affixed Supports for
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O f-the-Fl oor Plunbing Fixtures for Public

Use

ASME Al12.6.3 (2000) Floor and Trench Drains

ASME Bl.20.1 (1983; R 2001) Pi pe Threads, Cenera
Pur pose, | nch

ASME B16. 12 (1998) Cast Iron Threaded Drai nage Fittings

ASME B16. 15 (1985; R 1994) Cast Bronze Threaded
Fittings O asses 125 and 250

ASME B16. 18 (2002) Cast Copper Alloy Sol der Joint
Pressure Fittings

ASME B16. 21 (1992) Nonnetallic Flat Gaskets for Pipe
FI anges

ASME B16. 22 (2002) Wought Copper and Copper All oy

Sol der Joint Pressure Fittings

ASME B16. 23 (2002) Cast Copper Alloy Sol der Joint
Drai nage Fittings - DW

ASME B16. 24 (2002) Cast Copper Alloy Pipe Flanges and
Fl anged Fittings: d asses 150, 300, 400,
600, 900, 1500, and 2500

ASME B16. 29 (2002) Wought Copper and Wought Copper
Al l oy Sol der Joint Drainage Fittings - DW

ASME B16. 3 (1998) Mualleable Iron Threaded Fittings

ASME Bl16. 34 (1996) Val ves Fl anged, Threaded, and
Wl di ng End

ASME B16. 4 (1998) Gray Iron Threaded Fittings

ASME B16.5 (1996) Pipe Flanges and Fl anged Fittings

ASME B31.1 (2001) Power Piping

ASME B31.5 (2001) Refrigeration Piping and Heat

Transfer Conponents

ASME B40. 100 (2000) Pressure Gauges and Gauge
Attachnents

ASME BPVC SEC I X (2001) Boiler and Pressure Vessel Code;
Section I X, Wl ding and Brazing
Qualifications

ASME CsD-1 (2002) Control and Safety Devices for
Automatically Fired Boilers

CAST IRON SO L PIPE | NSTI TUTE (Cl SPI)

Cl SPI 301 (2000) Hubl ess Cast Iron Soil Pipe and
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Fittings for Sanitary and Storm Drain,
Waste, and Vent Piping Applications

Cl sPl 310 (1997) Coupling for Use in Connection with
Hubl ess Cast Iron Soil Pipe and Fittings
for Sanitary and Storm Drain, Waste, and
Vent Pi ping Applications

COPPER DEVELOPMENT ASSOCI ATI ON ( CDA)

CDA A4015 (1994; R 1995) Copper Tube Handbook
FOUNDATI ON FOR CROSS- CONNECTI ON CONTROL AND HYDRAULI C RESEARCH
( FCCCHR)

FCCCHR Manual (9th Edition) Manual of Cross-Connection

Contro
| NTERNATI ONAL CODE COUNCI L (1 CO)

| CC A117.1 (2003) Accessible and Usabl e Buil di ngs and
Facilities

ICC IPC (2000) I nternational Pl unbing Code

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

MBS SP-110 (1996) Ball Val ves Threaded,
Socket - Wl di ng, Sol der Joint, G ooved and
Fl ared Ends

MBS SP- 25 (1998) Standard Marking System for Val ves,
Fittings, Flanges and Unions

MBS SP-58 (1993) Pi pe Hangers and Supports -
Mat eri al s, Design and Manufacture

MBS SP- 67 (2002) Butterfly Valves

MBS SP- 69 (2002) Pi pe Hangers and Supports -

Sel ection and Application

MBS SP-70 (1998) Cast Iron Gate Val ves, Flanged and
Thr eaded Ends

MBS SP-71 (1997) Gray Iron Swing Check Val ves
Fl anged and Threaded Ends

MBS SP-72 (1999) Ball Valves with Fl anged or
Butt-Wel di ng Ends for General Service

MBS SP-73 (1991; R 1996) Brazing Joints for Copper
and Copper Alloy Pressure Fittings

MBS SP- 78 (1998) Cast Iron Plug Val ves, Flanged and
Thr eaded Ends

MBS SP- 80 (1997) Bronze Gate, d obe, Angle and Check
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Val ves

MBS SP- 85 (1994) Cast Iron dobe & Angle Val ves,
Fl anged and Threaded Ends

NACE | NTERNATI ONAL ( NACE)

NACE RP0169 (2002) Control of External Corrosion on
Under ground or Subnerged Metallic Piping
Syst ens

NATI ONAL FI RE PROTECTI ON ASSCCI ATI ON ( NFPA)

NFPA 90A (2002) Installation of Air Conditioning
and Ventil ating Systens

NSF | NTERNATI ONAL ( NSF)

NSF 14 (2003) Plastics Piping Conponents and
Rel ated Material s

NSF 61 (2002e) Drinking Water System Conponents -
Heal th Effects

PLASTI C PI PE AND FI TTI NGS ASSOCI ATI ON ( PPFA)

PPFA- 01 (1998) Plastic Pipe in Fire Resistive
Construction

PLUVBI NG AND DRAI NAGE | NSTI TUTE ( PDI)

PDI WH 201 (1992) water Hanmmer Arresters
SCCI ETY OF AUTOMOTI VE ENG NEERS | NTERNATI ONAL ( SAE)

SAE J1508 (1997) Hose d anp Specifications
UNDERWRI TERS LABORATORI ES (UL)

UL 174 (1996; Rev thru Cct 1999) Household
El ectric Storage Tank Water Heaters

U. S. ENVI RONVENTAL PROTECTI ON AGENCY ( EPA)
PL 93-523 (1974; A 1999) Safe Drinking Water Act

U S. NATI ONAL ARCHI VES AND RECORDS ADM NI STRATI ON ( NARA)

10 CFR 430 Energy Conservation Program for Consuner
Product s
40 CFR 50.12 National Prinmary and Secondary Anbient Air

Qual ity Standards for Lead
1.2 SUBM TTALS
Covernment approval is required for submittals with a "G designation;

submittals not having a "G' designation are for information only or as
ot herwi se designated. Wen used, a designation followi ng the "G'
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designation identifies the office that will review the submttal for the
CGovernment. The follow ng shall be subnmitted in accordance with Section
01330 SUBM TTAL PROCEDURES

SD- 02 Shop Drawi ngs

Pl umbi ng System G AO

Detail drawi ngs consisting of illustrations, schedul es,
performance charts, instructions, brochures, diagrans, and ot her
information to illustrate the requirenments and operati ons of each

system Detail drawi ngs for the conplete plunmbing system

i ncl udi ng pi ping layouts and | ocations of connections; dinmensions
for roughing-in, foundation, and support points; schematic

di agrans and wiring diagrans or connection and interconnection

diagrans. Detail draw ngs shall indicate clearances required for
mai nt enance and operation. \Were piping and equi pnent are to be
supported other than as indicated, details shall include I oadings

and proposed support nethods. Mechanical draw ng pl ans,
el evations, views, and details, shall be drawn to scal e.

El ectrical Wrk; G AO
Compl ete el ectrical schematic lineless or full line
i nterconnection and connection di agram for each piece of
nmechani cal equi prent havi ng nore than one automatic or manua
el ectrical control device.
SD- 03 Product Data
Vel di ng

A copy of qualified procedures and a list of nanes and
identification synbols of qualified welders and wel di ng operators.

Pl unbi ng Fi xture Schedul e

Cat al og cuts of specified plunmbing fixtures system and system
| ocation where installed.

Vi brati on- Absor bi ng Features; G AO

Details of vibration-absorbing features, including arrangenent,
foundati on pl an, dinensions and specifications.

Pl unbi ng System

Di agrans, instructions, and other sheets proposed for posting.
Manuf acturer's recomendati ons for the installation of bell and
spi got and hubless joints for cast iron soil pipe.

SD-06 Test Reports

Tests, Flushing and D sinfection

Test reports in booklet formshowing all field tests perforned
to adj ust each conponent and all field tests perforned to prove

conpliance with the specified performance criteria, conpletion and
testing of the installed system Each test report shall indicate
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1.3

Knox,

Kent ucky
the final position of controls.
Test of Backfl ow Prevention Assenblies; G AC

Certification of proper operation shall be as acconplished in
accordance with state regulations by an individual certified by
the state to performsuch tests. |If no state requirenent exists,
the Contractor shall have the manufacturer's representative test
the device, to ensure the unit is properly installed and
performng as intended. The Contractor shall provide witten
docunentati on of the tests perfornmed and signed by the individua
performng the tests.

SD-07 Certificates

Mat eri al s and Equi pnent

Where naterials or equipnent are specified to conply with
requi renents of AGA, ASME, or NSF proof of such conpliance shal
be included. The label or listing of the specified agency will be
acceptabl e evidence. In lieu of the label or listing, a witten
certificate nmay be submitted froman approved, nationally
recogni zed testing organi zati on equi pped to perform such services,
stating that the itens have been tested and conformto the
requi renents and testing nethods of the specified agency. Were
equi prent is specified to conformto requirenments of the ASME
Boi | er and Pressure Vessel Code, the design, fabrication, and
installation shall conformto the code.

Bol ts

Witten certification by the bolt manufacturer that the bolts
furni shed comply with the specified requirenents. The
certification shall include illustrations of product-required
mar ki ngs, the date of manufacture, and the nunber of each type of
bolt to be furnished based on this certification

SD-10 Operation and Mai ntenance Data

Pl unbi ng System G AQ

Si x copies of the operation nanual outlining the step-by-step
procedures required for system startup, operation and shutdown.
The manual shall include the manufacturer's name, nodel nunber,
service manual, parts list, and brief description of all equipnent
and their basic operating features. Six copies of the nmintenance
manual |isting routine naintenance procedures, possible breakdowns
and repairs. The manual shall include piping and equi pnent | ayout
and sinplified wiring and control diagranms of the system as
i nstall ed.

STANDARD PRODUCTS

Specified materials and equi pnent shall be standard products of a
manuf acturer regularly engaged in the manufacture of such products.
Speci fied equi pnent shall essentially duplicate equiprment that has
performed satisfactorily at |east two years prior to bid opening.

1.4

ELECTRI CAL WORK
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Mot ors, nmotor controllers and notor efficiencies shall conformto the
requi renents of Section 16415A ELECTRI CAL WORK, |INTERIOR. Electrica

not or-driven equi pnent specified herein shall be provided conplete with
notors. Equi pnment shall be rated at 60 Hz, single phase, ac unless
otherwi se indicated. Were a notor controller is not provided in a
notor-control center on the electrical drawings, a notor controller shal
be as indicated. Modttor controllers shall be provided conplete with
properly sized thermal -overl oad protection in each ungrounded conduct or,
auxiliary contact, and other equi prment, at the specified capacity, and
including an all owabl e service factor.

1.5 PERFORVMANCE REQUI REMENTS
1.5.1 Vel di ng

Pi pi ng shall be welded in accordance with qualified procedures using
performance-qualified wel ders and wel di ng operators. Procedures and

wel ders shall be qualified in accordance with ASME BPVC SEC | X. Wl ding
procedures qualified by others, and wel ders and wel di ng operators qualified
by anot her enpl oyer, may be accepted as permtted by ASME B31.1. The
Contracting Oficer shall be notified 24 hours in advance of tests, and the
tests shall be perforned at the work site if practicable. Wlders or
wel di ng operators shall apply their assigned synbols near each weld they
nmake as a pernanent record. Structural menbers shall be welded in
accordance with Section 05090A VELDI NG STRUCTURAL

1.5.2 Cat hodi ¢ Protection and Pi pe Joint Bonding

Cat hodi c protection and pipe joint bonding systems shall be in accordance
with Section 13110A CATHODI C PROTECTI ON SYSTEM ( SACRI FI Cl AL ANCDE)

1.6 REGULATORY REQUI REMENTS

Unl ess ot herwi se required herein, plunbing work shall be in accordance with
| CC | PC.

1.7 PRQIECT/ SI TE CONDI TI ONS

The Contractor shall become familiar with details of the work, verify
dimensions in the field, and advise the Contracting Oficer of any
di screpancy before perforning any work.

*1
1.7.1 Excavati on Requirenents

Bef ore excavating, reference Section 01110N SUMVARY OF WORK for excavation
procedures and requirenents.

PART 2 PRODUCTS
2.1 MATERI ALS

Materials for various services shall be in accordance with TABLES | and 11
Pi pe schedul es shall be sel ected based on service requirenents. Pipe
fittings shall be conpatible with the applicable pipe materials. Plastic
pi pe, fittings, and solvent cenent shall neet NSF 14 and shall be NSF
listed for the service intended. Plastic pipe, fittings, and sol vent
cenment used for potable hot and cold water service shall bear the NSF sea
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"NSF- PW" Pol ypropyl ene pipe and fittings shall conformto dinensiona
requi renents of Schedule 40, Iron Pipe size. Pipe threads (except dry
seal) shall conformto ASME Bl.20.1. G ooved pipe couplings and fittings
shall be fromthe same manufacturer. Material or equipnment containing | ead
shall not be used in any potable water system In |ine devices such as
wat er neters, building valves, check valves, neter stops, valves, fittings
and back flow preventers shall conply with PL 93-523 and NSF 61, Section 8.
End poi nt devices such as drinking water fountains, |avatory faucets,
ki tchen and bar faucets, residential ice makers, supply stops and end point
control valves used to dispense water for drinking nust neet the
requi renments of NSF 61, Section 9. Hubless cast-iron soil pipe shall not
be install ed underground, under concrete floor slabs, or in craw spaces
bel ow kitchen floors. Plastic pipe shall not be installed in air plenuns.
Pl astic pipe shall not be installed in a pressure piping systemin
bui l di ngs greater than three stories including any basenment |evels.

1.1 Pi pe Joint Materials

Grooved pi pe and hubl ess cast-iron soil pipe shall not be used under
ground. Joints and gasket materials shall conformto the foll ow ng:

a. Coupling for Cast-lron Pipe: for hub and spigot type ASTM A 74,
AWM C606. For hubless type: CISPlI 310

b. Coupling for Steel Pipe: AWM C606.

c. Couplings for Grooved Pipe: Ductile Iron ASTM A 536 (G ade
65-45-12). Malleable Iron ASTM A 47/ A 47TM G ade 32510. Copper
ASTM A 536.

d. Flange Gaskets: Caskets shall be nade of non-asbestos naterial in
accordance with ASME B16.21. Gaskets shall be flat, 1/16 inch
thick, and contain Aranid fibers bonded with Styrene Butadi ene
Rubber (SBR) or Nitro Butadi ene Rubber (NBR). Gaskets shall be
the full face or self centering flat ring type. Gaskets used for
hydr ocarbon service shall be bonded w th NBR

f. Brazing Material: Brazing material shall conformto AW A5. 8,
BCuP- 5.

g. Brazing Flux: Flux shall be in paste or liquid form appropriate
for use with brazing material. Flux shall be as follows:
| ead-free; have a 100 percent flushable residue; contain slightly
aci dic reagents; contain potassium borides; and contain fluorides.
h. Solder Mterial: Solder netal shall conformto ASTM B 32.

i. Solder Flux: Flux shall be liquid form non-corrosive, and
conformto ASTM B 813, Standard Test 1

j. PTFE Tape: PTFE Tape, for use with Threaded Metal or Plastic
Pi pe, ASTM D 3308.

k. Rubber Gaskets for Cast-lron Soil-Pipe and Fittings (hub and
spi got type and hubl ess type): ASTM C 564.

I. Rubber Gaskets for Grooved Pipe: ASTM D 2000, maxi mum tenperature
230 degrees F.
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m Flexible Elastoneric Seals: ASTM D 3139, ASTM D 3212 or ASTM F 477.

n. Bolts and Nuts for Grooved Pipe Couplings: Heat-treated carbon
steel, ASTM A 183.

0. Solvent Cenent for Transition Joints between ABS and PVC
Nonpr essure Pipi ng Conponents: ASTM D 3138.

p. Plastic Solvent Cenment for ABS Plastic Pipe: ASTM D 2235.

g. Plastic Solvent Cenent for PVC Plastic Pipe: ASTM D 2564 and ASTM
D 2855.

r. Plastic Solvent Cement for CPVC Plastic Pipe: ASTMF 493.

s. Flanged fittings including flanges, bolts, nuts, bolt patterns,
etc., shall be in accordance with ASME B16.5 class 150 and shall
have the manufacturer's trademark affixed in accordance with MSS
SP-25. Flange material shall conformto ASTM A 105/ A 105M Blind
flange material shall conformto ASTM A 516/ A 516M col d service
and ASTM A 515/ A 515M for hot service. Bolts shall be high
strength or internediate strength with material conformng to ASTM
A 193/ A 193M

t. Plastic Solvent Cenent for Styrene Rubber Plastic Pipe: ASTMD
3122.

2.1.2 M scel | aneous Material s
M scel | aneous materials shall conformto the follow ng:
a. Water Hammer Arrester: PD WH 201.
b. Copper, Sheet and Strip for Building Construction: ASTM B 370.
c. Asphalt Roof Cenent: ASTM D 2822.
d. Hose danps: SAE J1508.
e. Supports for Of-The-Fl oor Plunbing Fixtures: ASME All12.6.1M
f. Metallic Ceanouts: ASME Al12.36.2M
g. Plunbing Fixture Setting Conmpound: A preforned flexible ring
seal nolded from hydrocarbon wax material. The seal material
shal | be nonvol atil e nonasphaltic and contain gernicide and
provi de watertight, gastight, odorproof and verm nproof properties.
h. Coal -Tar Protective Coatings and Linings for Steel Water Pipelines:
AWM C203.
i. Hypochlorites: AWM B300.
j. Liquid Chlorine: AWM B301.

k. Gauges - Pressure and Vacuum Indicating Dial Type - Elastic
El ement: ASME B40. 100.
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I. Thermoneters: ASTME 1. Mercury shall not be used in
t her nonet ers.

2.1.3 Pi pe Insulation Materia

Insul ation shall be as specified in Section 15080A THERVAL | NSULATI ON FOR
MECHANI CAL SYSTENS.

2.2 Pl PE HANGERS, | NSERTS, AND SUPPORTS

Pi pe hangers, inserts, and supports shall conformto MSS SP-58 and MSS SP-69.

2.3 VALVES

Val ves shall be provided on supplies to equi pnent and fixtures. Valves
2-1/2 inches and smaller shall be bronze with threaded bodies for pipe and
sol der-type connections for tubing. Valves 3 inches and | arger shall have
flanged iron bodies and bronze trim Pressure ratings shall be based upon
the application. G ooved end valves nay be provided if the manufacturer
certifies that the valves neet the performance requirenments of applicable
MBS standard. Valves shall conformto the foll ow ng standards:

Description St andard
Butterfly Val ves MBS SP- 67

Cast-lron Gate Val ves, Flanged and

Thr eaded Ends MSS SP- 70

Cast-lron Swi ng Check Val ves, Flanged and

Thr eaded Ends MBS SP-71

Bal | Val ves with Fl anged Butt-Wel di ng Ends

for General Service MSS SP-72

Bal | Val ves Threaded, Socket-Wel di ng,

Sol der Joint, G ooved and Fl ared Ends M5S SP-110
Cast-lron Plug Val ves, Flanged and MBS SP- 78

Thr eaded Ends
Bronze Gate, d obe, Angle, and Check Val ves MSS SP- 80
St eel Val ves, Socket Wl ding and Threaded Ends ASME B16. 34

Cast-lron d obe and Angle Val ves, Flanged and MSS SP- 85
Thr eaded Ends

Backwat er Val ves ASME Al12.14.1
Vacuum Rel i ef Val ves ANSI Z721.22
Wat er Pressure Reduci ng Val ves ASSE 1003
Water Heater Drain Val ves ASSE 1005

Trap Seal Primer Val ves ASSE 1018
Tenperature and Pressure Relief Valves ANSI Z21. 22
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Descri ption St andard

for Hot Water Supply Systemns

Tenperature and Pressure Relief Valves ASME CSD-1

for Automatically Fired Hot

Water Boilers Saf ety Code No., Part CW
Article 5

2.3.1 Wall Faucets

2.

Val | faucets with vacuum breaker backfl ow preventer shall be brass with 3/4
inch male inlet threads, hexagon shoul der, and 3/4 inch hose connecti on.
Faucet handl e shall be securely attached to stem

3.2 Wal | Hydrants

Wal | hydrants with vacuum breaker backfl ow preventer shall have a

ni ckel -brass or nickel-bronze wall plate or flange with nozzle and

det achabl e key handle. A brass or bronze operating rod shall be provided
within a gal vanized iron casing of sufficient length to extend through the
wal | so that the valve is inside the building, and the portion of the
hydrant between the outlet and valve is self-draining. A brass or bronze
val ve with coupling and union el bow having netal -to-netal seat shall be
provided. Valve rod and seat washer shall be renovabl e through the face of
the hydrant. The hydrant shall have 3/4 inch exposed hose thread on spout
and 3/4 inch male pipe thread on inlet.

.3.3 Rel i ef Val ves

Wat er heaters and hot water storage tanks shall have a conbi nation pressure
and tenperature (P&T) relief valve. The pressure relief element of a P&T
relief valve shall have adequate capacity to prevent excessive pressure
buildup in the systemwhen the systemis operating at the maxi numrate of
heat input. The tenperature elenment of a P&T relief valve shall have a
relieving capacity which is at |east equal to the total input of the
heaters when operating at their nmaxi num capacity. Relief valves shall be
rated according to ANSI Z21.22. Relief valves for systens where the
maxi mum rate of heat input is |less than 200,000 Btuh shall have 3/4 inch
mnimminlets, and 3/4 inch outlets. Relief valves for systens where the
maxi mumrate of heat input is greater than 200,000 Btuh shall have 1 inch
mnimminlets, and 1 inch outlets. The discharge pipe fromthe relief

val ve shall be the size of the valve outlet.

.3.4 Thernmostatic M xing Val ves

M xi ng val ves, thernpstatic type, pressure-bal anced or conbination
thernostatic and pressure-bal anced shall be line size and shall be
constructed with rough or finish bodies either with or w thout plating.
Each val ve shall be constructed to control the nixing of hot and cold water
and to deliver water at a desired tenperature regardl ess of pressure or

i nput tenperature changes. The control elenent shall be of an approved
type. The body shall be of heavy cast bronze, and interior parts shall be
brass, bronze, corrosion-resisting steel or copper. The valve shall be
equi pped with necessary stops, check valves, unions, and sedi nent strainers
on the inlets. Mxing valves shall maintain water tenperature within 5
degrees F of any setting.

2.4 FI XTURES
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Fi xtures shall be water conservation type, in accordance with ICC |IPC
Fi xtures for use by the physically handi capped shall be in accordance with
| CC A117.1. Vitreous china, nonabsorbent, hard-burned, and vitrified
t hroughout the body shall be provided. Porcelain enaneled ware shall have
specially selected, clear white, acid-resisting enanel coating evenly
applied on surfaces. No fixture will be accepted that shows cracks,
crazes, blisters, thin spots, or other flaws. Fixtures shall be equi pped
wi th appurtenances such as traps, faucets, stop valves, and drain fittings.
Each fixture and piece of equipnent requiring connections to the drainage
system except grease interceptors, shall be equipped with a trap. Brass
expansi on or toggle bolts capped with acorn nuts shall be provided for
supports, and polished chrom um pl ated pipe, valves, and fittings shall be
provi ded where exposed to view. Fixtures with the supply discharge bel ow
the rimshall be equipped with backflow preventers. Internal parts of
flush and/or flushoneter valves, shower m xi ng val ves, shower head face
pl ates, pop-up stoppers of lavatory waste drains, and pop-up stoppers and
overflow tees and shoes of bathtub waste drains may contain acetal resin
fl uorocarbon, nylon, acrylonitrile-butadi ene-styrene (ABS) or other plastic
material, if the material has provided satisfactory service under actua
comrercial or industrial operating conditions for not |ess than 2 years.
Plastic in contact with hot water shall be suitable for 180 degrees F water
temperature. Plunbing fixtures shall be as indicated in paragraph PLUMVBI NG
FI XTURE SCHEDULE

2.4.1 Lavatori es

Vitreous china lavatories shall be provided with two integral nolded | ugs
on the back-underside of the fixture and drilled for bolting to the wall in
a manner simlar to the hanger plate.

2.4.2 Aut omat i c Fl ushing System
Required for lavatories and water closets in toilet roons.

Fl ushi ng system shall consist of solenoid-activated flush valve with |ight
beam sensor. Flush valve for water closet shall include an override
pushbutton. Flushing devices shall be provided as described in paragraph
FI XTURES AND FI XTURE TRI MM NGS

2.5 BACKFLOW PREVENTERS

Backfl ow preventers shall be approved and listed by the Foundation For
Cross- Connection Control & Hydraulic Research. Reduced pressure principle
assenbl i es, and atnospheric (nonpressure) type vacuum breakers, shall be
tested, approved, and listed in accordance with FCCCHR Manual . Backfl ow
preventers with internedi ate atnospheric vent shall conformto ASSE 1012
Reduced pressure principle backfl ow preventers shall conformto ASSE 1013.
Air gaps in plunbing systems shall conformto ASME Al112.1. 2.

2.6 DRAI NS

2.6.1 Fl oor and Shower Drains
Fl oor and shower drains shall consist of a galvanized body, integra
seepage pan, and adjustable perforated or slotted chrom um pl ated bronze,
ni ckel -bronze, or nickel-brass strainer, consisting of grate and threaded

collar. Floor drains shall be cast iron except where netallic
wat er proofing nmenbrane is installed. Drains shall be of double drai nage
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pattern for enbedding in the floor construction. The seepage pan shal

have weep hol es or channels for drainage to the drainpipe. The strainer
shal | be adjustable to floor thickness. A clanping device for attaching
flashing or waterproofing nenbrane to the seepage pan w thout dammgi ng the
flashing or waterproofing nenbrane shall be provi ded when required. Drains
shal | be provided with threaded connection. Between the drain outlet and
wast e pi pe, a neoprene rubber gasket conformng to ASTM C 564 may be
installed, provided that the drain is specifically designed for the rubber
gasket conpression type joint. Floor and shower drains shall conformto
ASME A112. 6. 3.

2.7 TRAPS

Unl ess ot herwi se specified, traps shall be plastic per ASTM F 409 or
copper-all oy adjustable tube type with slip joint inlet and swivel. Traps
shall be without a cleanout. Tubes shall be copper alloy with walls not

| ess than 0.032 inch thick within comrercial tol erances, except on the
out si de of bends where the thickness may be reduced slightly in nmanufacture
by usual commercial nethods. Inlets shall have rubber washer and copper
alloy nuts for slip joints above the discharge level. Swivel joints shal
be bel ow the di scharge | evel and shall be of metal-to-netal or

netal -to-plastic type as required for the application. Nuts shall have
flats for wench grip. Qutlets shall have internal pipe thread, except
that when required for the application, the outlets shall have sockets for
sol der-joint connections. The depth of the water seal shall be not |ess
than 2 inches. The interior dianeter shall be not nmore than 1/8 inch over
or under the nom nal size, and interior surfaces shall be reasonably snooth
throughout. A copper alloy "P" trap assenbly consisting of an adjustable
"P" trap and threaded trap wall nipple with cast brass wall flange shall be
provided for |avatories. The assenbly shall be a standard nanufactured
unit and may have a rubber-gasketed sw vel joint.

2.8 WATER HEATERS

Water heater types and capacities shall be as indicated. Each water heater
shal | have repl aceabl e anodes. Each prinmary water heater shall have
controls with an adjustable range that includes 90 to 160 degrees F. Each
gas-fired water heater and booster water heater shall have controls with an
adj ust abl e range that includes 120 to 180 degrees F. Hot water systens
utilizing recirculation systens shall be tied into building off-hour
controls. The thernmal efficiencies and standby heat |osses shall conform
to TABLE II1 for each type of water heater specified. The only exception
is that storage water heaters and hot water storage tanks having nore than
500 gal | ons storage capacity need not neet the standard | oss requirement if
the tank surface area is insulated to R-12.5 and if a standing light is not
used. Plastic materials polyetherimde (PEI) and pol yet hersul fone (PES)
are forbidden to be used for vent piping of conbustion gases. A factory
pre-charged expansion tank shall be installed on the cold water supply to
each water heater. Expansion tanks shall be specifically designed for use
on potable water systens and shall be rated for 200 degrees F water
tenmperature and 150 psi working pressure. The expansion tank size and
acceptance vol unme shall be as indicated.

2.8.1 Autonmatic Storage Type

Heaters shall be conmplete with control system and shall have ASME rated
combi nation pressure and tenperature relief valve.

2.8.1.1 El ectric Type
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El ectric type water heaters shall conformto UL 174 with dual heating
el enent s. Each el enent shall be 4.5 KW The el enments shall be wired so
that only one el enent can operate at a tine.

.9 DOVESTI C WATER SERVI CE METER

Cold water nmeters 2 inches and smaller shall be positive displacement type
conform ng to AWM C700. Cold water neters 2-1/2 inches and | arger shal
be turbine type conformng to AWM C701. Meter register may be round or
strai ght readi ng type.

PART 3 EXECUTI ON

3.

1 GENERAL | NSTALLATI ON REQUI REMENTS

Piping located in air plenuns shall conformto NFPA 90A requirenents.

Pl astic pipe shall not be installed in air plenuns. Piping |ocated in
shafts that constitute air ducts or that enclose air ducts shall be
nonconbusti bl e in accordance with NFPA 90A. Installation of plastic pipe
where in conpliance with NFPA may be installed in accordance with PPFA-01.
The pl unbing systemshall be installed conplete with necessary fixtures,
fittings, traps, valves, and accessories. Wter and drai nage piping shal
be extended 5 feet outside the building, unless otherw se indicated. A
full port ball valve and drain shall be installed on the water service |line
inside the building approximtely 6 inches above the floor from point of
entry. Piping shall be connected to the exterior service lines or capped
or plugged if the exterior service is not in place. Sewer and water pipes
shall be laid in separate trenches, except when otherwi se shown. Exterior
underground utilities shall be at |east 12 inches bel ow the average | oca
frost depth or as indicated on the drawings. |If trenches are closed or the
pi pes are otherwi se covered before being connected to the service lines,
the I ocation of the end of each plunbing utility shall be narked with a
stake or other acceptable neans. Valves shall be installed with control no
| ower than the val ve body.

.1.1 Water Pipe, Fittings, and Connections

.1.1.1 Uilities

The piping shall be extended to fixtures, outlets, and equiprment. The

hot -wat er and col d-wat er pi pi ng system shall be arranged and installed to
permit draining. The supply line to each item of equi prment or fixture,
except faucets, flush valves, or other control valves which are supplied
with integral stops, shall be equipped with a shutoff valve to enable
isolation of the itemfor repair and mai ntenance without interfering with
operation of other equipnent or fixtures. Supply piping to fixtures,
faucets, hydrants, shower heads, and flushing devices shall be anchored to
prevent novenent.

.1.1.2 Cutting and Repairing

The work shall be carefully laid out in advance, and unnecessary cutting of
construction shall be avoided. Damage to building, piping, wiring, or

equi prrent as a result of cutting shall be repaired by nmechanics skilled in
the trade invol ved.

3.1.1.3 Protection of Fixtures, Materials, and Equi pnent
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Pi pe openings shall be closed with caps or plugs during installation.

Fi xtures and equi pnent shall be tightly covered and protected against dirt,
wat er, chemicals, and mechanical injury. Upon conpletion of the work, the
fixtures, materials, and equi pnment shall be thoroughly cl eaned, adjusted,
and operated. Safety guards shall be provided for exposed rotating

equi prent .

3.1.1. 4 Mai ns, Branches, and Runouts

Pi ping shall be installed as indicated. Pipe shall be accurately cut and
worked into place without springing or forcing. Structural portions of the
bui l di ng shall not be weakened. Aboveground piping shall run parallel with
the lines of the building, unless otherw se indicated. Branch pipes from
service lines may be taken fromtop, bottom or side of main, using
crossover fittings required by structural or installation conditions.
Supply pipes, valves, and fittings shall be kept a sufficient distance from
other work and other services to pernmit not |less than 1/2 inch between
finished covering on the different services. Bare and insul ated water
lines shall not bear directly against building structural elenments so as to
transmt sound to the structure or to prevent flexible novement of the
lines. Water pipe shall not be buried in or under floors unless
specifically indicated or approved. Changes in pipe sizes shall be made
with reducing fittings. Use of bushings will not be permtted except for
use in situations in which standard factory fabricated conponents are

furni shed to accommpdat e specific accepted installation practice. Change
in direction shall be made with fittings, except that bending of pipe 4
inches and snmaller will be permitted, provided a pipe bender is used and

wi de sweep bends are forned. The center-line radius of bends shall be not

| ess than six dianmeters of the pipe. Bent pipe show ng kinks, winkles,
flattening, or other nmalformations will not be acceptable.

3.1.1.5 Pi pe Drains

Pi pe drains indicated shall consist of 3/4 inch hose bibb with renewabl e
seat and full port ball valve ahead of hose bibb. At other |ow points, 3/4
inch brass plugs or caps shall be provided. Disconnection of the supply
piping at the fixture is an acceptable drain

3.1.1.6 Expansi on and Contraction of Piping

Al l onance shall be nade throughout for expansion and contraction of water
pi pe. Each hot-water and hot-water circulation riser shall have expansion
| oops or other provisions such as offsets, changes in direction, etc.,
where indicated and/or required. Risers shall be securely anchored as
required or where indicated to force expansion to | oops. Branch
connections fromrisers shall be made with anple swing or offset to avoid
undue strain on fittings or short pipe |lengths. Horizontal runs of pipe
over 50 feet in length shall be anchored to the wall or the supporting
construction about mdway on the run to force expansion, evenly divided,
toward the ends. Sufficient flexibility shall be provided on branch
runouts frommains and risers to provide for expansion and contraction of
piping. Flexibility shall be provided by installing one or nore turns in
the line so that piping will spring enough to allow for expansion wi thout
straining. |f mechanical grooved pipe coupling systens are provided, the
devi ation from design requirenents for expansion and contraction may be
al  owed pendi ng approval of Contracting Oficer.

3.1.1.7 Thrust Restraint
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Pl ugs, caps, tees, valves and bends deflecting 11.25 degrees or nore,
either vertically or horizontally, in waterlines 4 inches in dianeter or

| arger shall be provided with thrust bl ocks, where indicated, to prevent
noverent. Thrust bl ocking shall be concrete of a m x not |eaner than: 1
cenment, 2-1/2 sand, 5 gravel; and having a conpressive strength of not |ess
than 2000 psi after 28 days. Blocking shall be placed between solid ground
and the fitting to be anchored. Unless otherw se indicated or directed,
the base and thrust bearing sides of the thrust block shall be poured

agai nst undi sturbed earth. The side of the thrust block not subject to
thrust shall be poured against forns. The area of bearing will be as
shown. Bl ocking shall be placed so that the joints of the fitting are
accessible for repair. Steel rods and cl anps, protected by gal vani zi ng or
by coating with bitum nous paint, shall be used to anchor vertical down
bends into gravity thrust bl ocks.

3.1.1.8 Conmer ci al - Type Water Hamer Arresters

Conmer ci al -type water hammer arresters shall be provided on hot- and

col d-wat er supplies and shall be |ocated as generally indicated, with
preci se location and sizing to be in accordance with PDI WH 201. Water
hamrer arresters, where conceal ed, shall be accessible by nmeans of access
doors or renovable panels. Conmercial-type water hammer arresters shal
conformto ASSE 1010. Vertical capped pipe colums will not be pernitted.

3.1.2 Joints

Installation of pipe and fittings shall be made in accordance with the
manuf acturer's recommendations. Mtering of joints for el bows and notching
of straight runs of pipe for tees will not be permtted. Joints shall be
made up with fittings of conpatible material and nade for the specific

pur pose i nt ended.

3.1.2.1 Thr eaded

Threaded joints shall have Anerican Standard taper pipe threads conform ng
to ASME B1.20.1. Only male pipe threads shall be coated with graphite or
with an approved graphite compound, or with an inert filler and oil, or
shal | have a pol ytetrafl uoroethyl ene tape appli ed.

3.1.2.2 Mechani cal Coupl i ngs

Grooved nechanical joints shall be prepared according to the coupling

manuf acturer's instructions. Pipe and groove di nensions shall conply with
the tol erances specified by the coupling manufacturer. The dianeter of
grooves made in the field shall be neasured using a "go/no-go" gauge,
vernier or dial caliper, or narrowland mcroneter. Goove w dth and

di mensi on of groove fromend of the pipe shall be nmeasured and recorded for
each change in grooving tool setup to verify conpliance with coupling

manuf acturer's tolerances. G ooved joints shall not be used in conceal ed

| ocations, such as behind solid walls or ceilings, unless an access pane
is shown on the drawi ngs for servicing or adjusting the joint.

3.1.2.3 Uni ons and Fl anges
Uni ons, flanges and nechani cal couplings shall not be concealed in walls,
ceilings, or partitions. Unions shall be used on pipe sizes 2-1/2 inches

and smal l er; flanges shall be used on pipe sizes 3 inches and | arger.

3.1.2. 4 Grooved Mechani cal Joints

SECTI ON 15400A Page 19



PTR Addition to 3 Schools - Kingsolver, Midge & Pierce Elenentary 03813903
Fort Knox, Kentucky

Grooves shall be prepared according to the coupling manufacturer's
instructions. Gooved fittings, couplings, and grooving tools shall be
products of the same manufacturer. Pipe and groove di nensions shall conply
with the tol erances specified by the coupling manufacturer. The dianeter
of grooves made in the field shall be neasured using a "go/no-go" gauge,
vernier or dial caliper, narrowland mcronmeter, or other nethod
specifically approved by the coupling manufacturer for the intended
application. Goove width and di nension of groove fromend of pipe shal
be neasured and recorded for each change in grooving tool setup to verify
conpliance with coupling manufacturer's tol erances. G ooved joints shal
not be used in conceal ed | ocati ons.

3.1.2.5 Cast lron Soil, Waste and Vent Pipe

Bel | and spi got conpression and hubl ess gasketed clanp joints for soil
wast e and vent piping shall be installed per the manufacturer's
recomrendat i ons.

3.1.2.6 Copper Tube and Pi pe

a. Brazed. Brazed joints shall be made in conformance with AWS B2. 2,
MBS SP-73, and CDA A4015 with flux and are acceptable for all pipe
sizes. Copper to copper joints shall include the use of
copper - phosphorus or copper-phosphorus-silver brazing neta
wi thout flux. Brazing of dissimlar netals (copper to bronze or
brass) shall include the use of flux with either a
copper - phosphorus, copper-phosphorus-silver or a silver brazing
filler metal.

b. Soldered. Soldered joints shall be nade with flux and are only
acceptable for piping 2 inches and smaller. Soldered joints
shall conformto ASME B31.5 and CDA A4015. Sol dered joints shal
not be used in conpressed air piping between the air conppressor
and the receiver.

c. Copper Tube Extracted Joint. Mechanically extracted joints shal
be made in accordance with |1 CC | PC.

3.1.2.7 Pl astic Pipe

Acrylonitril e-Butadi ene-Styrene (ABS) pipe shall have joints nmade with

sol vent cement. PVC and CPVC pipe shall have joints nade with sol vent
cement el astomeric, threading, (threading of Schedule 80 Pipe is allowed
only where required for disconnection and inspection; threading of Schedul e
40 Pipe is not allowed), or mated fl anged.

3.1.2.8 Q her Joint Met hods
3.1.3 Dissimlar Pipe Materials

Connections between ferrous and non-ferrous copper water pipe shall be made
with dielectric unions or flange waterways. Dielectric waterways shal

have tenperature and pressure rating equal to or greater than that
specified for the connecting piping. Wterways shall have netal
connections on both ends suited to match connecting piping. Dielectric

wat erways shall be internally lined with an insulator specifically designed
to prevent current flow between dissimlar nmetals. Dielectric flanges
shal | neet the performance requirenents described herein for dielectric
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wat erways. Connecting joints between plastic and netallic pipe shall be
made with transition fitting for the specific purpose.

3.1. 4 Corrosion Protection for Buried Pipe and Fittings

Ductile iron, cast iron, and steel pipe, fittings, and joints shall have a
protective coating. Additionally, ductile iron, cast iron, and stee
pressure pipe shall have a cathodic protection system and joi nt bondi ng.
The cathodic protection system protective coating system and joint
bondi ng for cathodically protected pipe shall be in accordance with Section
13110A CATHODI C PROTECTI ON SYSTEM ( SACRI FI CI AL ANOCDE). Coatings shall be
sel ected, applied, and inspected in accordance with NACE RP0169 and as

ot herwi se specified. The pipe shall be cleaned and the coating system
applied prior to pipe tightness testing. Joints and fittings shall be

cl eaned and the coating systemapplied after pipe tightness testing. For
tape coating systens, the tape shall conformto AWM C203 and shal |l be
applied with a 50 percent overlap. Prinmer utilized with tape type coating
systens shall be as recomended by the tape manufacturer.

3.1.5 Pi pe Sl eeves and Fl ashi ng

Pi pe sl eeves shall be furnished and set in their proper and per nanent
| ocati on.

3.1.5.1 Sl eeve Requirenents

Pi pes passing through concrete or nasonry walls or concrete floors or roofs
shal |l be provided with pipe sleeves fitted into place at the tine of
construction. Sleeves are not required for supply, drainage, waste and
vent pi pe passing through concrete slab on grade, except where penetrating
a menbrane wat erproof floor. A nmodul ar mechani cal type sealing assenbly
may be installed in lieu of a waterproofing clanping flange and caul ki ng
and seal i ng of annul ar space between pipe and sl eeve. The seals shal
consi st of interlocking synthetic rubber |inks shaped to continuously fill
the annul ar space between the pipe and sl eeve using gal vani zed steel bolts,
nuts, and pressure plates. The links shall be |oosely assenbled with bolts
to forma continuous rubber belt around the pipe with a pressure plate
under each bolt head and each nut. After the seal assenbly is properly
positioned in the sleeve, tightening of the bolt shall cause the rubber
sealing elenents to expand and provide a watertight seal between the pipe
and the sleeve. Each seal assenbly shall be sized as recomended by the
manufacturer to fit the pipe and sleeve involved. Sleeves shall not be
installed in structural nenmbers, except where indicated or approved.

Rect angul ar and square openi ngs shall be as detailed. Each sleeve shal
extend through its respective floor, or roof, and shall be cut flush with
each surface, except for special circunstances. Pipe sleeves passing
through floors in wet areas such as nechani cal equi prent roons, |avatories,
ki tchens, and other plunbing fixture areas shall extend a m ni numof 4

i nches above the finished floor. Unless otherw se indicated, sleeves shal
be of a size to provide a mninmumof 1/4 inch cl earance between bare pipe
or insulation and inside of sleeve or between insulation and inside of

sl eeve. Sleeves in bearing walls and concrete slab on grade fl oors shal

be steel pipe or cast-iron pipe. Sleeves in nonbearing walls or ceilings
may be steel pipe, cast-iron pipe, galvanized sheet netal with | ock-type

| ongi tudi nal seam or plastic. Except as otherw se specified, the annul ar
space between pi pe and sl eeve, or between jacket over insulation and

sl eeve, shall be sealed as indicated with sealants conform ng to ASTM C 920
and with a priner, backstop material and surface preparation as specified
in Section 07900A JO NT SEALING.  The annul ar space between pi pe and
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sl eeve, between bare insulation and sl eeve or between jacket over

insul ation and sl eeve shall not be sealed for interior walls which are not
designated as fire rated. Sleeves through bel ow-grade walls in contact
with earth shall be recessed 1/2 inch fromwall surfaces on both sides.
Annul ar space between pipe and sl eeve shall be filled with backing materia
and sealants in the joint between the pipe and masonry wall as specified
above. Seal ant selected for the earth side of the wall shall be conpatible
wi t h danppr oofi ng/ wat erproofing materials that are to be applied over the
joint sealant. Pipe sleeves in fire-rated walls shall conformto the
requirenments in Section 07840 FI RESTOPPI NG

3.1.5.2 Fl ashi ng Requi renents

Pi pes passing through roof shall be installed through a 16 ounce copper
flashing, each within an integral skirt or flange. Flashing shall be
suitably formed, and the skirt or flange shall extend not |ess than 8 inches
fromthe pipe and shall be set over the roof or floor nenbrane in a solid
coating of bitum nous cenent. The flashing shall extend up the pipe a

m ni mum of 10 inches. For cleanouts, the flashing shall be turned down

into the hub and caul ked after placing the ferrule. Pipes passing through
pi tched roofs shall be flashed, using | ead or copper flashing, with an
adjustable integral flange of adequate size to extend not |ess than 8 inches
fromthe pipe in all directions and | apped into the roofing to provide a
wat ertight seal. The annular space between the flashing and the bare pipe
or between the flashing and the netal -jacket-covered insulation shall be
seal ed as indicated. Flashing for dry vents shall be turned down into the
pipe to forma waterproof joint. Pipes, up to and including 10 inches in

di aneter, passing through roof or floor waterproofing nenbrane may be
installed through a cast-iron sleeve with caul king recess, anchor |ugs,

fl ashi ng-cl anp device, and pressure ring with brass bolts. Flashing shield
shall be fitted into the sleeve clamping device. Pipes passing through

wal | wat er proofi ng nmenbrane shall be sl eeved as descri bed above. A

wat er proofi ng cl anmpi ng fl ange shall be install ed.

3.1.5.3 Wat er pr oofi ng

Wat erproofing at floor-mounted water closets shall be acconplished by
form ng a flashing guard fromsoft-tenpered sheet copper. The center of
the sheet shall be perforated and turned down approximately 1-1/2 inches to
fit between the outside diameter of the drainpipe and the inside dianeter
of the cast-iron or steel pipe sleeve. The turned-down portion of the
flashing guard shall be enbedded in sealant to a depth of approximtely
1-1/2 inches; then the sealant shall be finished off flush to floor |eve
between the flashing guard and drai npi pe. The flashing guard of sheet
copper shall extend not |ess than 8 inches fromthe drainpi pe and shall be
| apped between the floor nmenbrane in a solid coating of bitum nous cenent.
If cast-iron water closet floor flanges are used, the space between the

pi pe sl eeve and drai npi pe shall be sealed with sealant and the flashing
guard shall be upturned approximately 1-1/2 inches to fit the outside

di ameter of the drainpipe and the inside diameter of the water closet floor
flange. The upturned portion of the sheet fitted into the floor flange
shal | be seal ed.

3.1.5.4 Optional Counterflashing
Instead of turning the flashing down into a dry vent pipe, or caul king and
seal i ng the annul ar space between the pipe and flashing or

net al -j acket-covered insulation and fl ashing, counterflashing may be
acconpl i shed by utilizing the foll ow ng:
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a. A standard roof coupling for threaded pipe up to 6 inches in
di amet er.

b. A tack-wel ded or banded-netal rain shield around the pipe.
3.1.5.5 Pi pe Penetrations of Slab on G ade Floors

VWhere pipes, fixture drains, floor drains, cleanouts or sinilar itens
penetrate slab on grade floors, except at penetrations of floors with

wat er proof i ng nmenbrane as specified in paragraphs Fl ashi ng Requirenents and
Wat erproofing, a groove 1/4 to 1/2 inch wide by 1/4 to 3/8 inch deep shal
be formed around the pipe, fitting or drain. The groove shall be filled
with a sealant as specified in Section 07900A JO NT SEALI NG

3.1.6 Fire Sea

Where pipes pass through fire walls, fire-partitions, fire-rated pipe chase
wal | s or floors above grade, a fire seal shall be provided as specified in
Section 07840 FI RESTOPPI NG

3.1.7 Supports
3.1.7.1 Cenera

Hangers used to support piping 2 inches and | arger shall be fabricated to
permt adequate adjustnent after erection while still supporting the | oad.
Pi pe gui des and anchors shall be installed to keep pipes in accurate
alignment, to direct the expansion novenent, and to prevent buckling,
swayi ng, and undue strain. Piping subjected to vertical novenent when
operating tenperatures exceed anbi ent tenperatures shall be supported by
vari abl e spring hangers and supports or by constant support hangers. In
the support of multiple pipe runs on a common base menber, a clip or clanmp
shal | be used where each pipe crosses the base support nenber. Spacing of
the base support nenbers shall not exceed the hanger and support spacing
required for an individual pipe in the nultiple pipe run. Threaded
sections of rods shall not be formed or bent.

3.1.7.2 Pi pe Supports and Structural Bracing, Seismc Requirements
Pi pi ng and attached val ves shall be supported and braced to resist seisnc
| oads as specified in Section 15070A SEI SM C PROTECTI ON FOR MECHANI CAL
EQUI PMENT. Structural steel required for reinforcenment to properly support
pi pi ng, headers, and equi prent, but not shown, shall be provided. Material
used for supports shall be as specified in Section 05120 STRUCTURAL STEEL
3.1.7.3 Pi pe Hangers, Inserts, and Supports

Installation of pipe hangers, inserts and supports shall conformto MS
SP-58 and MSS SP-69, except as nodified herein.

a. Types 5, 12, and 26 shall not be used.
b. Type 3 shall not be used on insul ated pipe.
c. Type 18 inserts shall be secured to concrete fornms before concrete

is placed. Continuous inserts which allow nore adjustnent may be
used if they otherwi se neet the requirenents for type 18 inserts.
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Type 19 and 23 C-cl anps shall be torqued per MsSS SP-69 and shal
have both | ocknuts and retaining devices furnished by the
manuf acturer. Field-fabricated Cclanp bodies or retaining
devi ces are not acceptabl e.

Type 20 attachnents used on angles and channel s shall be furnished
with an added mal | eabl e-i ron heel plate or adapter

Type 24 may be used only on trapeze hanger systens or on
fabricated franes.

Type 39 saddl es shall be used on insulated pipe 4 inches and
| arger when the tenperature of the mediumis 60 degrees F or
hi gher. Type 39 saddl es shall be welded to the pipe.

Type 40 shields shall
(1) Be used on insulated pipe |ess than 4 inches.

(2) Be used on insulated pipe 4 inches and | arger when the
tenperature of the nediumis 60 degrees F or |ess.

(3) Have a high density insert for all pipe sizes. High density
inserts shall have a density of 8 pcf or greater

Hori zontal pipe supports shall be spaced as specified in M5S SP-69
and a support shall be installed not over 1 foot fromthe pipe
fitting joint at each change in direction of the piping. Pipe
supports shall be spaced not over 5 feet apart at val ves.
Qperating tenperatures in deternining hanger spacing for PVC or
CPVC pi pe shall be 120 degrees F for PVC and 180 degrees F for
CPVC. Horizontal pipe runs shall include all owances for expansion
and contraction.

Vertical pipe shall be supported at each floor, except at

sl ab-on-grade, at intervals of not nore than 15 feet nor nore than
8 feet fromend of risers, and at vent terminations. Vertica

pi pe risers shall include allowances for expansion and contraction

Type 35 guides using steel, reinforced pol ytetrafl uoroethyl ene
(PTFE) or graphite slides shall be provided to allow | ongitudina
pi pe nmovenment. Slide materials shall be suitable for the system
operating tenperatures, atnospheric conditions, and bearing | oads
encountered. Lateral restraints shall be provided as needed.
Where steel slides do not require provisions for lateral restraint
the followi ng nay be used:

(1) On pipe 4 inches and | arger when the tenperature of the
medi umis 60 degrees F or higher, a Type 39 saddle, welded to the
pipe, may freely rest on a steel plate.

(2) On pipe less than 4 inches a Type 40 shield, attached to the
pi pe or insulation, may freely rest on a steel plate.

(3) On pipe 4 inches and | arger carrying nmediumless that 60

degrees F a Type 40 shield, attached to the pipe or insulation
may freely rest on a steel plate.
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I. Pipe hangers on horizontal insulated pipe shall be the size of the
outside dianeter of the insulation. The insulation shall be
conti nuous through the hanger on all pipe sizes and applications.

m \Where there are high systemtenperatures and welding to piping is
not desirable, the type 35 guide shall include a pipe cradle,
wel ded to the guide structure and strapped securely to the pipe.
The pipe shall be separated fromthe slide material by at |east 4
i nches or by an anobunt adequate for the insulation, whichever is
greater.

n. Hangers and supports for plastic pipe shall not conpress, distort,
cut or abrade the piping, and shall allow free novenent of pipe
except where otherwi se required in the control of
expansi on/ contraction

3.1.7. 4 Structural Attachnents

Attachnent to building structure concrete and masonry shall be by cast-in
concrete inserts, built-in anchors, or masonry anchor devices. Inserts and
anchors shall be applied with a safety factor not less than 5. Supports
shall not be attached to netal decking. Supports shall not be attached to
t he undersi de of concrete filled floor or concrete roof decks unless
approved by the Contracting Oficer. Msonry anchors for overhead
applications shall be constructed of ferrous materials only.

3.1.8 Wl ded Install ation

Pl unbi ng pi pe wel dnents shall be as indicated. Changes in direction of

pi ping shall be nmade with welding fittings only; mtering or notching pipe
to formel bows and tees or other sinilar type construction will not be
permitted. Branch connection may be made with either welding tees or
forged branch outlet fittings. Branch outlet fittings shall be forged,
flared for inprovenent of flow where attached to the run, and reinforced
agai nst external strains. Beveling, alignnent, heat treatnent, and

i nspection of weld shall conformto ASME B31.1. Weld defects shall be
renoved and repairs made to the weld, or the weld joints shall be entirely
renoved and rewel ded. After filler netal has been renoved fromits
ori gi nal package, it shall be protected or stored so that its
characteristics or welding properties are not affected. Electrodes that
have been wetted or that have |ost any of their coating shall not be used.

3.1.9 Pi pe C eanouts

Pi pe cl eanouts shall be the same size as the pipe except that cleanout
plugs larger than 4 inches will not be required. A cleanout installed in
connection with cast-iron soil pipe shall consist of a |ong-sweep 1/4 bend
or one or two 1/8 bends extended to the place shown. An extra-heavy
cast-brass or cast-iron ferrule with countersunk cast-brass head screw pl ug
shal |l be caul ked into the hub of the fitting and shall be flush with the
floor. Ceanouts in connection with other pipe, where indicated, shall be
T-pattern, 90-degree branch drainage fittings with cast-brass screw pl ugs,
except plastic plugs shall be installed in plastic pipe. Plugs shall be
the sane size as the pipe up to and including 4 inches. Ceanout tee
branches with screw plug shall be installed at the foot of soil and waste
stacks, at the foot of interior downspouts, on each connection to building
stormdrain where interior downspouts are indicated, and on each building
drain outside the building. Ceanouts on pipe concealed in partitions
shal | be provided with chrom um pl ated bronze, nickel bronze, nickel brass
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or stainless steel flush type access cover plates. Round access covers
shal | be provided and secured to plugs with securing screw. Square access
covers may be provided with matching franes, anchoring |lugs and cover
screws. Cleanouts in finished walls shall have access covers and franes
installed flush with the finished wall. C eanouts installed in finished
floors subject to foot traffic shall be provided with a chrone-pl ated cast
brass, nickel brass, or nickel bronze cover secured to the plug or cover
frame and set flush with the finished floor. Heads of fastening screws
shal | not project above the cover surface. Were cleanouts are provided
wi t h adj ustabl e heads, the heads shall be cast iron.

3.2 WATER HEATERS AND HOT WATER STORAGE TANKS
3.2.1 Rel i ef Val ves

No val ves shall be installed between a relief valve and its water heater or
storage tank. The P&T relief valve shall be installed where the valve
actuator comes in contact with the hottest water in the heater. \Wenever
possible, the relief valve shall be installed directly in a tapping in the
tank or heater; otherw se, the P&T valve shall be installed in the

hot -wat er outlet piping. A vacuumrelief valve shall be provided on the
cold water supply line to the hot-water storage tank or water heater and
nount ed above and within 6 i nches above the top of the tank or water heater.

3.2.2 Connections to Water Heaters

Connections of netallic pipe to water heaters shall be made with dielectric
uni ons or flanges.

3.2.3 Expansi on Tank

A pre-charged expansion tank shall be installed on the cold water supply
between the water heater inlet and the cold water supply shut-off valve.
The Contractor shall adjust the expansion tank air pressure, as recomended
by the tank manufacturer, to match incom ng water pressure.

3.3 FI XTURES AND FI XTURE TRI MM NGS

Pol i shed chrom um pl at ed pi pe, valves, and fittings shall be provided where
exposed to view. Angle stops, straight stops, stops integral with the
faucets, or conceal ed type of |ock-shield, and | oose-key pattern stops for
supplies with threaded, sweat or solvent weld inlets shall be furnished and
installed with fixtures. Were connections between copper tubing and
faucets are made by rubber conpression fittings, a beading tool shall be
used to mechanically deformthe tubing above the conpression fitting.
Exposed traps and supply pipes for fixtures and equi pnent shall be
connected to the rough piping systens at the wall, unless otherw se
specified under the item Floor and wall escutcheons shall be as
specified. Drain lines and hot water lines of fixtures for handi capped
personnel shall be insulated and do not require polished chrome finish.

Pl unmbi ng fixtures and accessories shall be installed within the space shown.

3.3.1 Fi xture Connecti ons

Where space limtations prohibit standard fittings in conjunction with the
cast-iron floor flange, special short-radius fittings shall be provided.
Connecti ons between earthenware fixtures and flanges on soil pipe shall be
nmade gastight and watertight with a closet-setting conpound or neoprene
gasket and seal. Use of natural rubber gaskets or putty will not be
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permtted. Fixtures with outlet flanges shall be set the proper distance
fromfloor or wall to make a first-class joint with the closet-setting
compound or gasket and fixture used.

3.3.2 Fl ushonet er Val ves

Fl ushonmet er val ves shall be secured to prevent novenent by anchoring the

l ong finished top spud connecting tube to wall adjacent to valve with
approved netal bracket. Flushonmeter valves for water closets shall be
installed 39 inches above the floor, except at water closets intended for
use by the physically handi capped where flushoneter valves shall be nounted
at approximately 30 i nches above the floor and arranged to avoid
interference with grab bars. In addition, for water closets intended for
handi cap use, the flush valve handle shall be installed on the wi de side of
the encl osure.

3.3.3 Hei ght of Fixture Ri ns Above Fl oor

Lavatories shall be nounted with rim 31 inches above finished floor.
Wal | - hung drinking fountains and water coolers shall be installed with rim
42 inches above floor. Wall-hung service sinks shall be mounted with rim
28 inches above the floor. Installation of fixtures for use by the
physi cal | y handi capped shall be in accordance with ICC A117.1

3.3.4 Fi xture Supports

Fi xture supports for off-the-floor lavatories, urinals, water closets, and
other fixtures of simlar size, design, and use, shall be of the
chair-carrier type. The carrier shall provide the necessary neans of
nounting the fixture, with a foot or feet to anchor the assenbly to the
floor slab. Adjustability shall be provided to | ocate the fixture at the
desired height and in proper relation to the wall. Support plates, in lieu
of chair carrier, shall be fastened to the wall structure only where it is
not possible to anchor a floor-nounted chair carrier to the floor slab.

3.3.4.1 Support for Solid Masonry Construction
Chair carrier shall be anchored to the floor slab. Were a floor-anchored
chair carrier cannot be used, a suitable wall plate shall be inbedded in
the masonry wal | .

3.3.4.2 Support for Concrete-Masonry Wall Construction
Chair carrier shall be anchored to floor slab. Where a floor-anchored
chair carrier cannot be used, a suitable wall plate shall be fastened to
the concrete wall using through bolts and a back-up pl ate.

3.3.4.3 Support for Steel Stud Frane Partitions
Chair carrier shall be used. The anchor feet and tubular uprights shall be
of the heavy duty design; and feet (bases) shall be steel and welded to a
square or rectangul ar steel tube upright. Wall plates, in |lieu of
fl oor-anchored chair carriers, shall be used only if adjoining stee
partition studs are suitably reinforced to support a wall plate bolted to
t hese studs.

3.3.5 Backf | ow Preventi on Devices

Pl unmbi ng fixtures, equi prment, and pi pe connections shall not cross connect
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or interconnect between a potable water supply and any source of nonpotable
wat er. Backfl ow preventers shall be installed where indicated and in
accordance with I1CC I PC at all other |ocations necessary to preclude a
cross-connect or interconnect between a potable water supply and any
nonpot abl e substance. In addition backflow preventers shall be installed
at all |ocations where the potable water outlet is below the flood | evel of
the equi prent, or where the potable water outlet will be |located bel ow the
| evel of the nonpotable substance. Backflow preventers shall be |ocated so
that no part of the device will be submerged. Backflow preventers shall be
of sufficient size to allow unrestricted flow of water to the equi pment,
and preclude the backfl ow of any nonpotabl e substance into the potable

wat er system Bypass piping shall not be provided around backfl ow
preventers. Access shall be provided for maintenance and testing. Each
devi ce shall be a standard comercial unit.

3.3.6 Access Panel s

Access panels shall be provided for conceal ed val ves and controls, or any
itemrequiring inspection or maintenance. Access panels shall be of
sufficient size and | ocated so that the concealed itens nay be serviced,
mai nt ai ned, or replaced, but the mnimmsize shall be 16"x12". Access
panel s shall be as specified in Section 05500A M SCELLANEQUS METAL

3.3.7 Si ght Drains

Sight drains shall be installed so that the indirect waste will term nate
2 inches above the flood rimof the funnel to provide an acceptable air gap.

3.3.8 Tr aps

Each trap shall be placed as near the fixture as possible, and no fixture
shal | be doubl e-trapped. Traps installed on cast-iron soil pipe shall be
cast iron. Traps installed on steel pipe or copper tubing shall be
recess-drai nage pattern, or brass-tube type. Traps installed on plastic
pi pe may be plastic conformng to ASTM D 3311. Traps for acid-resisting
waste shall be of the sane material as the pipe.

3.4 VI BRATI ON- ABSCORBI NG FEATURES

Mechani cal equi pment, including conpressors and punps, shall be isolated
fromthe building structure by approved vi bration-absorbing features,

unl ess otherwi se shown. Each foundation shall include an adequate nunber
of standard isolation units. Each unit shall consist of nachine and fl oor
or foundation fastening, together with intermedi ate isolation material, and
shal |l be a standard product with printed | oad rating. Piping connected to
nechani cal equi pment shall be provided with flexible connectors. Isolation
unit installation shall limt vibration to 30 percent of the | owest

equi pnent rpm

3.5 | DENTI FI CATI ON SYSTEMS
3.5.1 I dentification Tags

Identification tags nade of brass, engraved |aminated plastic, or engraved
anodi zed al um num indicating service and val ve nunber shall be installed
on val ves, except those valves installed on supplies at plunbing fixtures.
Tags shall be 1-3/8 inch mninumdiameter, and marki ng shall be stanped or
engraved. Indentations shall be black, for reading clarity. Tags shall be
attached to valves with No. 12 AW5 copper wire, chrone-plated beaded
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chain, or plastic straps designed for that purpose.
3.5.2 Pi pe Col or Code Marki ng

Col or code marking of piping shall be as specified in Section 09900 PAI NTS
AND COATI NGS.

3.6 ESCUTCHEONS

Escut cheons shall be provided at finished surfaces where bare or insul ated
pi pi ng, exposed to view, passes through floors, walls, or ceilings, except
in boiler, utility, or equipnent roons. Escutcheons shall be fastened
securely to pipe or pipe covering and shall be satin-finish,
corrosion-resisting steel, polished chrom umplated zinc alloy, or polished
chrom um pl ated copper alloy. Escutcheons shall be either one-piece or
split-pattern, held in place by internal spring tension or setscrew.

3.7 PAI NTI NG

Pai nting of pipes, hangers, supports, and other iron work, either in
conceal ed spaces or exposed spaces, is specified in Section 09900 PAINTS
AND COATI NGS.

3.8 TESTS, FLUSH NG AND DI SI NFECTI ON
3.8.1 Pl umbi ng System

The followi ng tests shall be perfornmed on the plunbing systemin accordance
with CC I PC, except that the drai nage and vent systemfinal test shal
include the snoke test. The Contractor has the option to performa
peppermint test in lieu of the snoke test. |If a peppernint test is chosen,
the Contractor must submit a testing procedure to the Contracting Oficer
for approval.

a. Drainage and Vent Systens Test. The final test shall include a
snmoke test.

b. Building Sewers Tests.
c. Water Supply Systens Tests.
3.8.1.1 Test of Backfl ow Prevention Assenblies

Backfl ow prevention assenbly shall be tested using gauges specifically
designed for the testing of backfl ow prevention assenblies. Gauges shal

be tested annually for accuracy in accordance with the University of
Southern California' s Foundati on of Cross Connection Control and Hydraulic
Research or the American Water Wrks Association Manual of Cross Connection
(Manual M 14). Report form for each assenbly shall include, as a mni num
the foll ow ng:

Data on Device Data on Testing Firm

Type of Assenbly Narre

Manuf act ur er Addr ess

Model Nunber Certified Tester

Serial Nunber Certified Tester No.

Si ze Dat e of Test

Locati on

Test Pressure Readi ngs Serial Nunber and Test Data of
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Gauges

If the unit fails to neet specified requirements, the unit shall be
repaired and retested.

3.8.2 Def ective Work

If inspection or test shows defects, such defective work or material shal
be replaced or repaired as necessary and inspection and tests shall be
repeated. Repairs to piping shall be made with new materials. Caul king of
screwed joints or holes will not be acceptable.

3.8.3 Syst em Fl ushi ng
3.8.3.1 Duri ng Fl ushi ng

Bef ore operational tests or disinfection, potable water piping system shal
be flushed with potable water. Sufficient water shall be used to produce a
water velocity that is capable of entraining and renoving debris in al
portions of the piping system This requires simltaneous operation of al
fixtures on a conmon branch or main in order to produce a flushing velocity
of approximately 4 fps through all portions of the piping system 1In the
event that this is inpossible due to size of system the Contracting
Oficer (or the designated representative) shall specify the nunber of
fixtures to be operated during flushing. Contractor shall provide adequate
personnel to monitor the flushing operation and to ensure that drain lines
are unobstructed in order to prevent flooding of the facility. Contractor
shal | be responsible for any flood damage resulting fromflushing of the
system Flushing shall be continued until entrained dirt and other foreign
mat eri al s have been renoved and until discharge water shows no

di scol orati on.

3.8.3.2 After Flushing

System shall be drained at |ow points. Strainer screens shall be renoved,
cl eaned, and replaced. After flushing and cl eaning, systens shall be
prepared for testing by immediately filling water piping with clean, fresh
pot abl e water. Any stoppage, discoloration, or other damage to the finish,
furni shings, or parts of the building due to the Contractor's failure to
properly clean the piping systemshall be repaired by the Contractor. Wen
the system flushing is conplete, the hot-water systemshall be adjusted for
uniformcirculation. Flushing devices and automatic control systens shal
be adjusted for proper operation. Unless nore stringent |ocal requirenents
exist, lead levels shall not exceed linmts established by 40 CFR 50.12 Part
141.80(c)(1). The water supply to the building shall be tested separately
to ensure that any | ead contam nation found during potable water system
testing is due to work being performed inside the buil ding.

3.8.4  Operational Test

Upon conpl etion of flushing and prior to disinfection procedures, the
Contractor shall subject the plunbing systemto operating tests to
denonstrate satisfactory functional and operational efficiency. Such
operating tests shall cover a period of not |ess than 8 hours for each
system and shall include the following information in a report with
conclusion as to the adequacy of the system

a. Tine, date, and duration of test.
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b. Water pressures at the nost renote and the highest fixtures.
c. Operation of each fixture and fixture trim

d. Operation of each valve, hydrant, and faucet.

e. Punp suction and discharge pressures.

f. Tenperature of each domestic hot-water supply.

g. Operation of each floor and roof drain by flooding with water
h. Operation of each vacuum breaker and backfl ow preventer

i. Conplete operation of each water pressure booster system
i ncluding punp start pressure and stop pressure.

j. Conpressed air readings at each conpressor and at each outlet.
Each indicating instrunment shall be read at 1/2 hour intervals.
The report of the test shall be submitted in quadruplicate. The
Contractor shall furnish instruments, equipnent, and personne
required for the tests; the Governnent will furnish the necessary
water and electricity.

3.8.5 Di si nfection

After operational tests are complete, the entire domestic hot- and

col d-water distribution systemshall be disinfected. Systemshall be
flushed as specified, before introducing chlorinating material. The
chlorinating material shall be hypochlorites or liquid chlorine. Except as
herein specified, water chlorination procedure shall be in accordance with
AWM C651 and AWM C652. The chlorinating material shall be fed into the
wat er piping systemat a constant rate at a concentration of at |east 50
parts per mllion (ppm). A properly adjusted hypochlorite sol ution
injected into the main with a hypochlorinator, or liquid chlorine injected
into the main through a solution-feed chlorinator and booster punp, shal

be used. The chlorine residual shall be checked at intervals to ensure
that the proper level is maintained. Chlorine application shall continue
until the entire mainis filled. The water shall remain in the systemfor
a mnimum of 24 hours. Each valve in the system being disinfected shall be
opened and cl osed several tinmes during the contact period to ensure its
proper disinfection. Follow ng the 24-hour period, no | ess than 25 ppm
chlorine residual shall remain in the system Wter tanks shall be

disinfected by the addition of chlorine directly to the filling water.
Foll owi ng a 6 hour period, no |l ess than 50 ppm chl orine residual shal
remain in the tank. |If after the 24 hour and 6 hour hol ding periods, the

resi dual solution contains |ess than 25 ppm and 50 ppm chl ori ne
respectively, flush the piping and tank with potable water, and repeat the
above procedures until the required residual chlorine levels are satisfied.
The systemincluding the tanks shall then be flushed with clean water
until the residual chlorine level is reduced to | ess than one part per
mllion. During the flushing period each valve and faucet shall be opened
and cl osed several tinmes. Sanples of water in disinfected containers shal
be obtained fromseveral |ocations selected by the Contracting O ficer.
The sanpl es of water shall be tested for total coliformorganisnms (coliform
bacteria, fecal coliform streptococcal, and other bacteria) in accordance
with AWM EWN The testing method used shall be either the nultiple-tube
fernentation technique or the nmenbrane-filter technique. Disinfection
shal |l be repeated until tests indicate the absence of coliformorgani sns

SECTI ON 15400A Page 31



PTR Addition to 3 Schools - Kingsolver, Midge & Pierce Elenentary 03813903
Fort Knox, Kentucky

(zero nmean coliformdensity per 100 milliliters) in the sanples for at
least 2 full days. The systemw |l not be accepted until satisfactory
bacteriol ogical results have been obt ai ned.

3.9 PLUMBI NG FI XTURE SCHEDULE
WATER CLOSET ' WC

Si phon-jet, elongated bow, top supply spud, ASME A112.19.2M fl oor
nounted. Fl oor flange shall be copper alloy, cast iron, or plastic.

Gasket shall be wax type.
Seat - ANSI 7124.5, Type A, black plastic, elongated, open front.

Fl ushonmeter Valve - ASSE 1037, |arge di aphragmtype wi th non-hol d- open
feature, backcheck angle control stop, and vacuum breaker. M ni num upper
chanber inside dianeter of not |less than 2-5/8 inches at the point where
the di aphragmis seal ed between the upper and | ower chanbers. The maxi num
wat er use shall be 1.6 gallons per flush. Automatic flush valves shall be
as indicated in paragraph Automatic Flushing System

LAVATORY "L"

Manuf acturer's standard sink depth, vitreous china ASME Al112.19.2M | edge
back rectangul ar.

Faucet - Faucets shall neet the requirenents of NSF 61, Section 9. Faucets
shal |l be single center set type. Faucets shall have netal replaceable
cartridge control unit or netal cartridge units with di aphragm whi ch can be
repl aced wi thout special tools. Valves and handles shall be copper alloy.
Connection between val ve and spout for center-set faucet shall be of rigid
metal tubing. Flow shall be Iimted to 0.25 gallon per cycle at a flow ng
wat er pressure of 80 psi if a nmetering device or fitting is used that
l[imts the period of water discharge such as a foot switch or fixture
occupancy sensor. |If a netering device is not used, the flow shall be
l[imted to 2.5 gpmat a flow ng pressure of 80 psi.

The supply faucet shall be equipped with electronic eye notion detector for
automatic actuation of faucet. Provide with thernostatic m xing val ve bel ow
lav, with 24V control transformer for single lav. Al control components
shal | be recessed in the wall

Drain - Strainer shall be copper alloy or stainless steel. See paragraph
FI XTURES for optional plastic accessories.

CLASSROOM SI NK " SA"

countertop 21 inches wide x 16 inches deep acid-resistant plastic ANS
Z124.3. Thi ckness of sinks shall be nmanufacturer's standard. Drain shal
be stainl ess steel.

Faucet and Spout - Cast or wought copper alloy, without top or bottom
brace, with backflow preventer. Faucets shall have repl aceabl e seat and
the washer shall rotate onto the seat. Strainers shall have interna

t hr eads.

Handl es - Cast copper alloy, wought copper alloy, or stainless steel,
single | ever type.
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BUBBLER

Cast or wought copper alloy, lever type, no |lead chrone with pol yester
el ast oner nouth guard.

3.10 POSTED | NSTRUCTI ONS

Framed instructions under glass or in lamnated plastic, including wring
and control diagrans showi ng the conplete |ayout of the entire system
shal | be posted where directed. Condensed operating instructions
expl ai ni ng preventive nai ntenance procedures, nethods of checking the
system for nornmal safe operation, and procedures for safely starting and
stopping the systemshall be prepared in typed form franed as specified
above for the wiring and control diagrans and posted beside the diagrans.
The framed instructions shall be posted before acceptance testing of the
syst ens.

3.11 PERFORMANCE OF WATER HEATI NG EQUI PMENT
Standard rating condition ternms are as follows:

EF

Energy factor, overall efficiency.

ET

Thermal efficiency with 70 degrees F delta T.

EC = Conbustion efficiency, 100 percent - flue | oss when snoke = o
(trace is pernmtted).

SL = Standby loss in Wsqg. ft. based on 80 degrees F delta T, or in
percent per hour based on nom nal 90 degrees F delta T.

HL = Heat |oss of tank surface area.
V = Storage volune in liters
3.11.1 Storage Water Heaters
3.11.1.1 El ectric
a. Storage capacity of 120 gallons or less, and input rating of 12 kW

or less: mninumenergy factor (EF) shall be 0.95-0.00132V per 10
CFR 430.
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3.12 TABLES

TABLE |
Pl PE AND FI TTI NG MATERI ALS FOR
DRAI NAGE, WASTE, AND VENT PI Pl NG SYSTEMS

1 Cast iron soil pipe and fittings, hub X X X X X
and spigot, ASTM A 74 with
conpressi on gaskets. Pipe and
fittings shall be marked with the
Cl SPI tradenark.

2 Cast iron soil pipe and fittings hubl ess, X X X X
Cl SPI 301 and
ASTM A 888. Pipe and
fittings shall be marked with the
Cl SPI tradenark.

3 Cast iron drainage fittings, threaded, X X X
ASME B16.12 for use with
Item 10

4 Cast iron screwed fittings (threaded) X X
ASME B16.4 for use with Item 10

5 & ooved pipe couplings, ferrous and X X X X
non-ferrous pi pe ASTM A 536
and ASTM A 47/ A 47M

6 Ductile iron grooved joint fittings X X X X
for ferrous pipe ASTM A 536
and ASTM A 47/ A 47M for use with
Iltem 5

7 Bronze sand casting grooved joint X X X X
pressure fittings for non-ferrous pipe
ASTM B 584, for use with Item5

8 Wought copper grooved joint pressure X X
pressure fittings for non-ferrous pipe
ASTM B 75 C12200,
ASTM B 152/B 152M C11000,
ASME B16. 22
ASME B16.22 for use with Item5

9 Malleable-iron threaded fittings, X X
gal vani zed ASME B16. 3
for use with Item 10

10 Steel pipe, seam ess gal vani zed, X X X
ASTM A 53/ A 53M Type S, Grade B

11 Seanl ess red brass pipe, ASTM B 43 X X
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TABLE |
Pl PE AND FI TTI NG MATERI ALS FOR
DRAI NAGE, WASTE, AND VENT PI PI NG SYSTEM5

SERVI CE
Item# Pipe and Fitting Materials A B C D E F
12 Bronzed flanged fittings, X X
ASME B16.24 for use
with Itens 11 and 14
13 Cast copper alloy sol der joint X X
pressure fittings, ASME B16. 18
for use with Item 14
14 Seanl ess copper pipe, ASTM B 42 X
15 Cast bronze threaded fittings, X X
ASME B16. 15
16 Copper drai nage tube, (DW), X* X X* X X
ASTM B 306
17 Wought copper and wrought X X X X X
al | oy sol der-joint drainage
fittings. ASME B16. 29
18 Cast copper alloy sol der joint X X X X X
drai nage fittings, DW,
ASME B16. 23
19 Acrylonitrile-Butadiene-Styrene (ABS) X X X X X X
pl astic drain, waste, and vent pipe
and fittings ASTM D 2661,
ASTM F 628
20 Polyvinyl Chloride plastic drain, X X X X X X
wast e and vent pipe and fittings,
ASTM D 2665,
ASTM F 891, (Sch 40)
ASTM F 1760
SERVI CE:
A - Underground Building Soil, Waste and Storm Drain
B - Aboveground Soil, Waste, Drain In Buildings
C - Underground Vent
D - Aboveground Vent
E - Interior Rainwater Conductors Aboveground
F - Corrosive Waste And Vent Above And Bel owgr ound
*

- Hard Tenper
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TABLE 11
Pl PE AND FI TTI NG MATERI ALS FOR PRESSURE Pl PI NG SYSTEMS
SERVI CE
IltemNo. Pipe and Fitting Materials A B C D
1 Seanl ess copper water tube, Xx* Xx* Xx* Xx %
ASTM B 88, ASTM B 88M
2 Cast bronze threaded fittings, X X X
ASME B16. 15 for use
with Itens 5 and 7
3 Wought copper and bronze sol der-j oi nt X X X X

pressure fittings,
ASME B16. 22 for
use with Items 5, 7 and 8

- Cold Water Service Aboveground
- Hot and Cold Water Distribution 180 degrees F Maxi num Abovegr ound
Conpressed Air Lubricated
- Cold Water Service Bel owground
I ndi cated types are mni numwall thicknesses.
** . Type L - Hard
*** - Type K - Hard tenper with brazed joints only or type K-soft tenper
without joints in or under floors
**** . |n or under slab floors only brazed joints

o0 m>»
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TABLE 111
STANDARD RATI NG CONDI TI ONS AND M NI MUM PERFORMANCE RATI NGS FOR WATER HEATI NG
EQUI PMENT
A.  STORAGE WATER HEATERS
STORAGE
CAPACI TY | NPUT
FUEL GALLONS RATI NG TEST PROCEDURE REQUI RED PERFORMANCE
El ect. 120 nax. 12 kWmax. 10 CFR 430 EF=0. 95- 0. 00132V mi ni mum
Elect. 120 min. OR 12 kWmin. ASHRAE 90.1 SL=1.9 Wsq. ft. m ninmm
(Addenda B)
Gas 100 nax. 75,000 Btu/h 10 CFR 430 EF=0. 62- 0. 0019V m ni num
max.
Gas 100 min. OR 75,000 Btu/h ANSI Z721.10.3 ET=77 percent;
SL=1. 3+38/V max.
al 50 nmax. 105,000 Btu/h 10 CFR 430 EF=0. 59- 0. 0019V m ni num
al 51 min. OR 105,000 Btu/h 10 CFR 430 EC=83 percent;
SL=1. 3+38/V maxi num
B. Unfired Hot Water Storage, instantaneous water heater, and pool heater

Vol unes and inputs: naximumHL shall be 6.5 Btu/h/sq. ft.

C. Instantaneous Water Heater

Gas Al Al l ANS| Z21.10.3 ET=80 percent

al Al l Al l ANSI Zz21.10.3 EC=83 percent

D. Pool Heater

Gas or Gl Al Al l ANSI Z21.56 ET=78 percent

TERMS:

EF = Energy factor, overall efficiency.

ET = Thermal efficiency with 70 degrees F delta T.

EC = Conbustion efficiency, 100 percent - flue | oss when snmoke = 0
(trace is pernitted).

SL = Standby loss in Wsqg. ft. based on 80 degrees F delta T, or in
percent per hour based on nom nal 90 degrees F delta T.

HL = Heat |oss of tank surface area

V = Storage volune in gallons

- End of Section --
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Andt #0001
SECTI ON 16375A

ELECTRI CAL DI STRI BUTI ON SYSTEM UNDERGROUND
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 gnation only.

AMERI CAN NATI ONAL STANDARDS | NSTI TUTE (ANSI)

ANSI Cl119.1 (1986; R 1997) Seal ed | nsul ated
Under ground Connector Systens Rated 600
Vol ts

ANSI C80.1 (1995) Rigid Steel Conduit - Zi nc Coated

ANSI 6.1 (1992) Specifications and D nensions for
Wod Pol es

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

ASTM A 48 (1994ael) Gray Iron Castings

ASTM B 3 (1995) Soft or Anneal ed Copper Wre

ASTM B 8 (1999) Concentric-Lay- Stranded Copper
Conductors, Hard, Medium Hard, or Soft

ASTM C 478 (1997) Precast Reinforced Concrete Manhol e
Secti ons

ASTM C 478M (1997) Precast Reinforced Concrete Manhol e

Sections (Metric)
| NSTI TUTE OF ELECTRI CAL AND ELECTRONI CS ENQ NEERS (| EEE)
| EEE C2 (1997) National Electrical Safety Code

| EEE Std 100 (1997) | EEE Standard Dictionary of
El ectrical and El ectronics Terns

| EEE Std 81 (1983) Cuide for Measuring Earth
Resistivity, G ound | npedance, and Earth
Surface Potentials of a Ground System
(Part 1) \$31.00%$\F

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)

NEMA FB 1 (1993) Fittings, Cast Metal Boxes, and
Conduit Bodies for Conduit and Cable
Assenbl i es
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NEMA TC 6 (1990) PVC and ABS Plastic Utilities Duct
for Underground Installation

NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)
NFPA 70 (2002) National Electrical Code

UNDERWRI TERS LABORATORI ES (UL)

UL 1242 (1996; Rev Mar 1998) Internedi ate Metal
Condui t
UL 467 (1993; Rev thru Apr 1999) G oundi ng and

Bondi ng Equi pnent

UL 486A (1997; Rev thru Dec 1998) Wre Connectors
and Sol dering Lugs for Use with Copper
Conduct or s

UL 486B (1997; Rev Jun 1997) Wre Connectors for
Use wi th Al um num Conduct ors

UL 514A (1996; Rev Dec 1999) Metallic Qutlet Boxes

UL 6 (1997) Rigid Metal Conduit

UL 651 (1995; Rev thru Oct 1998) Schedul e 40 and

80 Rigid PVC Conduit

1.2 GENERAL REQUI REMENTS
1.2.1 Ter m nol ogy
Term nol ogy used in this specification is as defined in IEEE Std 100.

*1
1.2.2 Sei sm ¢ Requirenents

Seismc restraints shall conformto Section 13080 SEI SM C PROTECTI ON FOR
M SCELLANEQUS EQUI PMENT.

a. Seismc Paraneters
1.3 SUBM TTALS

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

SD- 02 Shop Drawi ngs

El ectrical Distribution Systenm G AO
Detail draw ngs consisting of equi pment draw ngs, illustrations,

schedul es, instructions, diagrans nanufacturers standard
installation drawi ngs and other infornmation necessary to define
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Knox,

Kent ucky

the installation and enabl e the Governnment to check confornity
with the requirenents of the contract draw ngs.

If departures fromthe contract draw ngs are deened necessary by
the Contractor, conplete details of such departures shall be
included with the detail drawi ngs. Approved departures shall be
made at no additional cost to the Governnent.

As-Built Drawings; G AO

The as-built drawi ngs shall be a record of the construction as
installed. The draw ngs shall include the information shown on
the contract drawi ngs as well as deviations, nodifications, and
changes fromthe contract draw ngs, however mnor. The as-built
drawi ngs shall be a full sized set of prints marked to reflect
devi ations, nodifications, and changes. The as-built draw ngs
shal | be conplete and show the | ocation, size, dinensions, part
identification, and other information. Additional sheets nmay be
added. The as-built drawi ngs shall be jointly inspected for
accuracy and conpl eteness by the Contractor's quality contro
representative and by the Contracting Oficer prior to the
submi ssion of each nonthly pay estimate. Upon conpletion of the
work, the Contractor shall provide three full sized sets of the
marked prints to the Contracting Officer for approval. |f upon
review, the as-built drawings are found to contain errors and/or
om ssions, they will be returned to the Contractor for correction

The Contractor shall correct and return the as-built drawings to
the Contracting Oficer for approval within 10 cal endar days from
the tine the drawings are returned to the Contractor

SD- 03 Product Data

Nanmepl at es

Catal og cuts, brochures, circulars, specifications, product
data, and printed information in sufficient detail and scope to
verify conpliance with the requirenents of the contract documents.

Mat eri al and Equi pnent; G AO

A complete itenized listing of equipnment and naterials proposed
for incorporation into the work. Each entry shall include an item
nunber, the quantity of itens proposed, and the name of the
manuf act urer of each such item

SD-06 Test Reports

Field Testing; G AO

A proposed field test plan, 20 days prior to testing the
installed system No field test shall be performed until the test
plan is approved. The test plan shall consist of conplete field
test procedures including tests to be performed, test equi pnent
required, and tolerance linits.

Operating Tests; G AO

Si x copies of the information described belowin 8-1/2 by 11 inch
bi nders having a m nimum of three rings, including a separate
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section for each test. Sections shall be separated by heavy
plastic dividers with tabs.

a. A list of equipnent used, with calibration certifications.
b. A copy of nmeasurenents taken
c. The dates of testing.
d. The equi pnent and values to be verified.
e. The condition specified for the test.
f. The test results, signed and dat ed.
g. A description of adjustnents nade
Cable Installation; G AO

Si x copies of the information described belowin 8-1/2 by 11 inch
bi nders having a m ni mum of three rings fromwhich material may
readily be renoved and replaced, including a separate section for
each cable pull. Sections shall be separated by heavy plastic
dividers with tabs, with all data sheets signed and dated by the
person supervising the pull.

a. Site layout drawing with cable pulls nunerically identified.

b. A list of equipnent used, with calibration certifications.
The manufacturer and quantity of |ubricant used on pull.

c. The cable manufacturer and type of cable.

d. The dates of cable pulls, tinme of day, and anbient
t enperat ure.

e. The length of cable pull and cal cul ated cable pulling
t ensi ons.

f. The actual cable pulling tensions encountered during pull
SD- 07 Certificates
Mat eri al and Equi prent

Where naterials or equipnent are specified to conformto the
standards of the Underwiters Laboratories (UL) or to be
constructed or tested, or both, in accordance with the standards
of the American National Standards Institute (ANSI), the Institute
of Electrical and El ectronics Engineers (IEEE), or the Nationa
El ectrical Manufacturers Association (NEMA), the Contractor shall
submit proof that the itens provided conformto such requirenents.

The | abel of, or listing by, UL will be acceptable as evidence
that the itens conform Either a certification or a published
catal og specification data statenent, to the effect that the item
is in accordance with the referenced ANSI or | EEE standard, wll
be acceptable as evidence that the itemconforns. A sinmlar
certification or published catal og specification data statenent to
the effect that the itemis in accordance with the referenced NEVA
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standard, by a conpany listed as a nenber conpany of NEMA, will be
acceptabl e as evidence that the itemconforns. In |lieu of such
certification or published data, the Contractor may subnmit a
certificate froma recogni zed testing agency equi pped and
conpetent to performsuch services, stating that the itens have
been tested and that they conformto the requirenments |isted,

i ncludi ng nethods of testing of the specified agencies.

Conpl i ance with above-named requirenents does not relieve the
Contractor fromconpliance with any other requirenents of the
speci fications.

Cable Installer Qualifications

The Contractor shall provide at |east one onsite person in a
supervi sory position with a docunentable | evel of competency and
experience to supervise all cable pulling operations. A resune
shal | be provided showing the cable installers' experience in the
| ast three years, including a list of references conplete with
poi nts of contact, addresses and tel ephone nunbers.

1.4 DELI VERY, STORAGE, AND HANDLI NG

Devi ces and equi prrent shall be visually inspected by the Contractor when
received and prior to acceptance from conveyance. Stored itens shall be
protected fromthe environment in accordance with the nanufacturer's

publi shed instructions. Damaged itens shall be replaced. G 1 filled
transforners and switches shall be stored in accordance with the

manuf acturer's requirenents. Wod poles held in storage for nore than 2
weeks shall be stored in accordance with ANSI Cb.1. Handling of wood poles
shall be in accordance with ANSI Ob.1, except that pointed tools capable of
produci ng i ndentations nore than 1 inch in depth shall not be used. Meta
pol es shall be handl ed and stored in accordance with the manufacturer's
instructions.

PART 2 PRODUCTS

2.1 STANDARD PRODUCT
Mat eri al and equi pnent shall be the standard product of a manufacturer
regul arly engaged in the manufacture of the product and shall essentially
duplicate itens that have been in satisfactory use for at |least 2 years
prior to bid opening. Itens of the sane classification shall be identica
i ncl udi ng equi pnent, assenblies, parts, and conmponents.

2.2 CABLES
Cabl es shall be single conductor type unless otherw se indicated.

2.2.1 Low Vol t age Cabl es
Cabl es shall be rated 600 volts and shall conformto the requirenents of
NFPA 70, and nust be UL listed for the application or neet the applicable
section of either | CEA or NEMA st andards.

2.2.1.1 Conduct or Materi al

Under ground cabl es shall be anneal ed copper conplying with ASTM B 3 and
ASTM B 8. Interm xing of copper and al um num conductors is not permtted.
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2.2.1.2 | nsul ati on

| nsul ation nust be in accordance with NFPA 70, and nust be UL |listed for
the application or neet the applicable sections of either | CEA or NEMA
st andar ds.

2.2.1.3 I n Duct

Cabl es shall be single-conductor cable, in accordance with NFPA 70.
2.3 CABLE JO NTS AND CONNECTORS
2.3.1 Low Vol t age Cabl e Splices

Lowvol tage cable splices and term nations shall be rated at not |ess than
600 Volts. Splices in conductors No. 10 AWG and snaller shall be made with
an insul ated, solderless, pressure type connector, conformng to the
applicable requirenents of UL 486A. Splices in conductors No. 8 AWG and
| arger shall be made with noninsul ated, solderless, pressure type
connector, confornming to the applicable requirements of UL 486A and UL 486B
Splices shall then be covered with an insulation and jacket materia
equi val ent to the conductor insulation and jacket. Splices bel ow grade or
in wet |ocations shall be sealed type conformng to ANSI C119.1 or shall be
wat erproofed by a sealant-filled, thick wall, heat shrinkabl e,
thernosetting tubing or by pouring a thernosetting resin into a nold that
surrounds the joined conductors.

2.4 CONDU T AND DUCTS
Duct lines shall be concrete-encased, thin-wall type.
2.4.1 Metal li ¢ Conduit

Internediate netal conduit shall conmply with UL 1242. Rigid gal vani zed
steel conduit shall conply with UL 6 and ANSI C80.1. Metallic conduit
fittings and outlets shall conply with UL 514A and NEVA FB 1.

2.4.2 Nonnetal I i ¢ Ducts
2.4.2.1 Concrete Encased Ducts

UL 651 Schedule 40 or NEMA TC 6 Type EB
2.4.3 Condui t Seal i ng Conpound

Conpounds for sealing ducts and conduit shall have a putty-like consistency
wor kabl e with the hands at tenperatures as | ow as 35 degrees F, shal

neither slunp at a tenperature of 300 degrees F, nor harden naterially when
exposed to the air. Compounds shall adhere to clean surfaces of fiber or
plastic ducts; netallic conduits or conduit coatings; concrete, nasonry, or
| ead; any cabl e sheaths, jackets, covers, or insulation materials; and the
common netals. Conpounds shall forma seal w thout dissolving, noticeably
changi ng characteristics, or renoving any of the ingredients. Conpounds
shal | have no injurious effect upon the hands of worknen or upon materials.

2.5 MANHOLES, HANDHOLES, AND PULLBOXES

Manhol es, handhol es, and pul | boxes shall be as indicated. Strength of
manhol es, handhol es, and pul | boxes and their frames and covers shal
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conformto the requirenents of | EEE C2. Precast-concrete manhol es shal
have the required strength established by ASTM C 478, ASTM C 478M  Franes
and covers shall be nade of gray cast iron and a nachine-fini shed seat
shal |l be provided to ensure a matching joint between frane and cover. Cast
iron shall conmply with ASTM A 48, Cass 30B, mninum Handhol es for | ow
voltage cables installed in parking lots, sidewal ks, and turfed areas shal
be fabricated froman aggregate consisting of sand and with continuous
woven gl ass strands having an overall conpressive strength of at |east
10,000 psi and a flexural strength of at |east5,000 psi. Pullbox and
handhol e covers in sidewal ks, and turfed areas shall be of the same
material as the box. Concrete pullboxes shall consist of precast

rei nforced concrete boxes, extensions, bases, and covers.

2.6 GROUNDI NG AND BONDI NG
2.6.1 Driven Ground Rods

Ground rods shall be copper-clad steel conforming to UL 467 not |ess than
3/4 inch in diameter by 10 feet in length. Sectional type rods may be
used.

2.6.2 Groundi ng Conductors

Groundi ng conductors shall be bare, except where installed in conduit with
associ at ed phase conductors. Insul ated conductors shall be of the sane
mat eri al as phase conductors and green col or-coded, except that conductors
shall be rated no nore than 600 volts. Bare conductors shall be ASTM B 8
soft-drawn unl ess otherw se indicated. A um numis not acceptable.

*1

2.7 Not Used

PART 3 EXECUTI ON

3.1  GENERAL | NSTALLATI ON REQUI REMENTS
Equi pment and devi ces shall be installed and energized in accordance wth
the manuf acturer's published instructions. Steel conduits installed
under ground shall be installed and protected from corrosion in confornmance
with the requirenents of Section 16415A ELECTRI CAL WORK, | NTERI OR.  Except
as covered herein, excavation, trenching, and backfilling shall conformto
the requirenents of Section 02300 EARTHWORK. Concrete work shall have
m ni num 3000 psi conpressive strength and conformto the requirenents of
Section 03300 CAST-I| N PLACE STRUCTURAL CONCRETE.

3.1.1 Conf ormance to Codes

The installation shall conmply with the requirenments and recomendati ons of
NFPA 70 and | EEE C2 as applicabl e.

3.1.2 Verification of D nensions
The Contractor shall become fanmiliar with details of the work, shall verify
dinmensions in the field, and shall advise the Contracting O ficer of any
di screpancy before perforning any work.

3.2 CABLE AND BUSWAY | NSTALLATI ON

The Contractor shall obtain fromthe manufacturer an installation manual or
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set of instructions which addresses such aspects as cabl e constructi on,
insul ation type, cable diameter, bending radius, cable temperature,

[ ubricants, coefficient of friction, conduit cleaning, storage procedures,
noi sture seals, testing for and purging noisture, etc. The Contractor
shal |l then performpulling calculations and prepare a pulling plan which
shall be submtted along with the manufacturers instructions in accordance
with SUBM TTALS.

3.2.1 Cable Installation Plan and Procedure

Cabl e shall be installed strictly in accordance with the cable

manuf acturer's recommendati ons. Each circuit shall be identified by neans
of a fiber, lam nated plastic, or non-ferrous nmetal tags, or approved

equal, in each manhol e, handhol e, junction box, and each terminal. Each
tag shall contain the follow ng information; cable type, conductor size,
circuit nunber, circuit voltage, cable destination and phase identification.

3.2.1.1 Cabl e I nspection

The cabl e reel shall be inspected for correct storage positions, signs of
physi cal damage, and broken end seals. |If end seal is broken, noisture
shal | be renoved fromcable in accordance with the cable manufacturer's
recomrendat i ons.

3.2.1.2 Duct d eaning

Duct shall be cleaned with an assenbly that consists of a flexible mandre
(manufacturers standard product in |engths recommended for the specific
size and type of duct) that is 1/4 inch | ess than inside dianeter of duct,
2 wire brushes, and a rag. The cleaning assenbly shall be pulled through
conduit a mninumof 2 times or until less than a volune of 8 cubic inches
of debris is expelled fromthe duct.

3.2.1.3 Duct Lubrication

The cabl e lubricant shall be conpatible with the cable jacket for cable
that is being installed. Application of lubricant shall be in accordance
with lubricant manufacturer's reconmrendati ons.

3.2.1. 4 Cabl e Installation

The Contractor shall provide a cable feeding truck and a cable pulling

wi nch as required. The Contractor shall provide a pulling grip or pulling
eye in accordance with cable manufacturer's recomrendati ons. The pulling
grip or pulling eye apparatus shall be attached to pol ypropylene or manilla
rope followed by lubricant front end packs and then by power cables. A
dynanoneter shall be used to nmonitor pulling tension. Pulling tension

shal | not exceed cabl e manufacturer's reconmendati ons. The Contractor

shall not allow cables to cross over while cables are being fed into duct.
For cable installation in cold weather, cables shall be kept at 50 degrees F
tenperature for at |east 24 hours before installation.

3.2.1.5 Cabl e Installation Plan
The Contractor shall subnit a cable installation plan for all cable pulls
in accordance with the detail draw ngs portion of paragraph SUBM TTALS.

Cable installation plan shall include:

a. Site layout drawing with cable pulls identified in nuneric order
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of expected pulling sequence and direction of cable pull.
b. List of cable installation equipnent.
c. Lubricant manufacturer's application instructions.

d. Procedure for resealing cable ends to prevent noisture from
entering cable.

e. Cable pulling tension calculations of all cable pulls.
f. Cable percentage conduit fill.
g. Cable sidewall thrust pressure.

h. Cabl e mini mrum bend radi us and m ni nrum di aneter of pulling wheels
used.

i. Cable jamratio.

j.  Maximum al l owabl e pulling tension on each different type and size
of conductor.

k. Maxi mum al | owabl e pulling tension on pulling device.
3.2.2 Duct Line

Low vol tage cables shall be installed in duct |lines where indicated.
Cabl e splices in |owvoltage cables shall be nmade i n manhol es and handhol es
only, except as otherwi se noted. Neutral and groundi ng conductors shall be
installed in the same duct with their associ ated phase conductors.

*1
3.2.3 Not Used

3.3 DUCT LI NES
3.3.1 Requi renent s

Nunbers and sizes of ducts shall be as indicated. Duct lines shall be laid
with a mninumslope of 4 inches per 100 feet. Depending on the contour of
the finished grade, the high-point may be at a terminal, a nmanhole, a
handhol e, or between manhol es or handhol es. Short-radi us manuf actured

90- degree duct bends may be used only for pole or equipment risers, unless
specifically indicated as acceptable. The m ni mum manufactured bend radi us
shall be 18 inches for ducts of less than 3 inch dianmeter, and 36 inches
for ducts 3 inches or greater in dianmeter. Oherw se, |ong sweep bends
having a mninumradius of 25 feet shall be used for a change of direction
of more than 5 degrees, either horizontally or vertically. Both curved and
straight sections may be used to formlong sweep bends, but the maximum
curve used shall be 30 degrees and nanufactured bends shall be used. Ducts
shal |l be provided with end bells whenever duct lines term nate in manhol es
or handhol es.

3.3.2 Tr eat ment
Ducts shall be kept clean of concrete, dirt, or foreign substances during

construction. Field cuts requiring tapers shall be made with proper tools
and match factory tapers. A coupling recomended by the duct manufacturer
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shal | be used whenever an existing duct is connected to a duct of different
material or shape. Ducts shall be stored to avoi d warping and
deterioration with ends sufficiently plugged to prevent entry of any water
or solid substances. Ducts shall be thoroughly cl eaned before being |aid.
Pl astic ducts shall be stored on a flat surface and protected fromthe
direct rays of the sun

3.3.3 Concr et e Encasement

Ducts requiring concrete encasenents shall conply with NFPA 70, except that
el ectrical duct bank configurations for ducts 6 inches in dianeter shall be
determ ned by cal cul ation and as shown on the drawi ngs. The separation

bet ween adj acent el ectric power and comruni cation ducts shall conformto

| EEE C2. Duct line encasenents shall be nonolithic construction. Where a
connection is nade to a previously poured encasenent, the new encasenent
shal |l be well bonded or doweled to the existing encasenent. The Contractor
shal | subnmit proposed bondi ng nethod for approval in accordance with the
detail draw ng portion of paragraph SUBM TTALS. At any point, except
railroad and airfield crossings, tops of concrete encasenents shall be not

| ess than the cover requirements listed in NFPA 70. At railroad and
airfield crossings, duct lines shall be encased with concrete and
reinforced as indicated to withstand specified surface |oadings. Tops of
concrete encasenents shall be not less than 5 feet below tops of rails or
airfield paving unless otherw se indicated. Were ducts are jacked under
exi sting pavenment, rigid steel conduit will be installed because of its
strength. To protect the corrosion-resistant conduit coating, predrilling
or installing conduit inside a larger iron pipe sleeve (jack-and-sleeve) is
required. For crossings of existing railroads and airfield pavenents
greater than 50 feet in length, the predrilling nethod or the

j ack-and-sl eeve nmethod will be used. Separators or spacing bl ocks shall be
made of steel, concrete, plastic, or a conbination of these materials

pl aced not farther apart than 4 feet on centers. Ducts shall be securely
anchored to prevent novenent during the placement of concrete and joints
shal | be staggered at |east 6 inches vertically.

3.3. 4 Install ati on of Couplings

Joints in each type of duct shall be made up in accordance with the
manuf acturer's recomrendati ons for the particular type of duct and coupling
sel ected and as approved.

3.3.4.1 Pl asti c Duct

Duct joints shall be made by brushing a plastic solvent cement on insides
of plastic coupling fittings and on outsides of duct ends. Each duct and
fitting shall then be slipped together with a quick 1/4-turn twist to set
the joint tightly.

3.3.5 Duct Line Markers

Duct line markers shall be provided at the ends of |ong duct |ine stubouts
or for other ducts whose |ocations are indeterm nate because of duct
curvature or termnations at conpletely bel owgrade structures. In
addition to markers, a 5 nil| brightly colored plastic tape, not |less than 3
inches in width and suitably inscribed at not nore than 10 feet on centers
with a continuous netallic backing and a corrosion-resistant 1 ml| netallic
foil core to permt easy location of the duct line, shall be placed

approxi mately 12 inches bel ow fini shed grade | evels of such lines.
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3.4 MANHOLES, HANDHOLES, AND PULLBOXES
3.4.1 CGener a

Manhol es shal |l be constructed approxi mately where shown. The exact

| ocati on of each manhol e shall be determined after careful consideration
has been given to the location of other utilities, grading, and paving.
The | ocation of each manhol e shall be approved by the Contracting Oficer
bef ore construction of the manhole is started. Mnholes shall be the type
noted on the draw ngs and shall be constructed in accordance with the
applicable details as indicated. Top, walls, and bottom shall consist of
rei nforced concrete. Walls and bottom shall be of nmonolithic concrete
construction. The Contractor nmay at his option utilize nonolithically
constructed precast-concrete manhol es having the required strength and

i nside dinensions as required by the draw ngs or specifications. |In paved
areas, franes and covers for manhol e and handhol e entrances in vehicul ar
traffic areas shall be flush with the finished surface of the paving. In

unpaved areas, the top of manhol e covers shall be approxinmately 1/2 inch
above the finished grade. Were existing grades that are higher than

fini shed grades are encountered, concrete assenblies designed for the

pur pose shall be installed to el evate tenporarily the nanhol e cover to
existing grade level. Al duct lines entering manhol es nust be installed
on conpact soil or otherw se supported when entering a manhole to prevent
shear stress on the duct at the point of entrance to the manhole. Duct
lines entering cast-in-place concrete manhol es shall be cast in-place with
the manhol e. Duct lines entering precast concrete manhol es through a
precast knockout penetration shall be grouted tight with a portland cenent
nortar. PVC duct |ines entering precast manhol es through a PVC endbel
shal | be solvent welded to the endbell. A cast netal grille-type sunp
frane and cover shall be installed over the manhol e sunp. A cable-pulling
iron shall be installed in the wall opposite each duct |ine entrance.

*1
3.4.2 Not Used

3.4.3 Handhol es

Handhol es shall be | ocated approxi mately as shown. Handhol es shall be of
the type noted on the drawi ngs and shall be constructed in accordance with
the details shown.

*1
3.4. 4 Not Used

3.4.5 G ound Rods

A ground rod shall be installed at the manhol es, handhol es and pul | boxes.

G ound rods shall be driven into the earth before the manhole floor is
poured so that approximtely 4 inches of the ground rod will extend above
the manhol e floor. When precast concrete nmanhol es are used, the top of the
ground rod may be bel ow the manhole floor and a No. 1/0 AWG ground
conductor brought into the nanhol e through a watertight sleeve in the
manhol e wal | .

3.5 PAD- MOUNTED EQUI PMENT | NSTALLATI ON
Pad- mount ed equi prent, has been installed on concrete pads in accordance

with the manufacturer's published, standard installation draw ngs and
procedures, except that they shall be nodified to neet the requirenments of

SECTI ON 16375A Page 11



PTR Addition to 3 Schools - Kingsolver, Midge & Pierce Elenentary 03813903
Fort Knox, Kentucky

this docunent.
3.5.1 Transf ormer Concrete Pads
3.5.1.1 Seal i ng

When the installation is conplete, the Contractor shall seal all conduit
and other entries into the equi pment enclosure with an approved sealing
compound. Seals shall be of sufficient strength and durability to protect
all energized |live parts of the equipnent fromrodents, insects, or other
foreign matter.

*1
3.5.2 Not Used

3.6 CONNECTI ONS TO BUI LDI NGS

Cabl es shall be extended into the various buildings as indicated, and shal
be connected to the first applicable term nation point in each building.
Interfacing with building interior conduit systems shall be at conduit
stubouts termnating 5 feet outside of a building and 2.5 feet bel ow
finished grade as specified and provi ded under Section 16415A ELECTRI CAL
WORK, INTERIOR  After installation of cables, conduits shall be seal ed

wi t h caul ki ng conpound to prevent entrance of npisture or gases into

bui | di ngs.

3.7 GROUNDI NG

Metal lic frames and covers of handhol es and pull boxes shall be grounded by
use of a braided, copper ground strap with equival ent anpacity of No. 6 AWG

3.7.1 Groundi ng El ectrodes

Groundi ng el ectrodes shall be installed as shown on the drawi ngs and as
fol | ows:

a. Driven rod electrodes - Unless otherw se indicated, ground rods
shall be driven into the earth until the tops of the rods are
approximately 1 foot bel ow finished grade.

b. Additional electrodes - Wen the required ground resistance is not
nmet, additional electrodes shall be provided i nterconnected with
groundi ng conductors to achieve the specified ground resistance.
The additional electrodes will be a single extension-type rod, 3/4
i nch diameter, up to 30 feet long, coupled and driven with the
first rod. 1In high ground resistance, UL listed chemcally
charged ground rods nay be used. |f the resultant resistance
exceeds 25 ohms neasured not |ess than 48 hours after rainfall,
the Contracting O ficer shall be notified inmrediately.

3.7.2 Groundi ng and Bondi ng Connecti ons

Connecti ons above grade shall be nade by the fusion-welding process or with
bol ted sol derl ess connectors, in conpliance with UL 467, and those bel ow
grade shall be made by a fusion-welding process. Where grounding
conductors are connected to al um num conposition conductors, specially
treated or |ined copper-to-alum numconnectors suitable for this purpose
shal | be used.
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3.7.3 G oundi ng and Bondi ng Conductors

Groundi ng and bondi ng conductors include conductors used to bond
transfornmer enclosures and equi pnent franes to the groundi ng el ectrode
system Groundi ng and bondi ng conductors shall be sized as shown, and

| ocated to provide maxi mum physical protection. Bends greater than 45
degrees in ground conductors are not permtted. Routing of ground
conductors through concrete shall be avoided. When concrete penetration is
necessary, nonmetallic conduit shall be cast flush with the points of
concrete entrance and exit so as to provide an opening for the ground
conductor, and the opening shall be sealed with a suitable conpound after
installation.

3.7. 4 Manhol e, Handhol e, or Concrete Pull box G oundi ng

Gound rods installed in manhol es, handhol es, or concrete pull boxes shal
be connected to cable racks, cable-pulling irons, the cable shielding,
netallic sheath, and arnor at each cable joint or splice by neans of a No.
4 AWG braided tinned copper wire. Gound rods shall be protected with a
doubl e wrappi ng of pressure-sensitive plastic tape for a distance of 2

i nches above and 6 inches bel ow concrete penetrations. G ounding el ectrode
conductors shall be neatly and firmy attached to manhol e or handhole walls
and the anpbunt of exposed bare wire shall be held to a mni num

3.8 FI ELD TESTI NG
3.8.1 CGener a

Field testing shall be performed in the presence of the Contracting
Oficer. The Contractor shall notify the Contracting O ficer 20 days prior
to conducting tests. The Contractor shall furnish all materials, |abor,
and equi pnment necessary to conduct field tests. The Contractor shal
performall tests and inspections recomrended by the manufacturer unless
specifically waived by the Contracting Officer. The Contractor shal
maintain a witten record of all tests which includes date, test perforned,
personnel invol ved, devices tested, serial number and nane of test

equi prrent, and test results. Field test reports shall be signed and dated
by the Contractor.

3.8.2 Saf ety

The Contractor shall provide and use safety devices such as rubber gl oves,

protective barriers, and danger signs to protect and warn personnel in the
test vicinity. The Contractor shall replace any devices or equi prent which
are damaged due to inproper test procedures or handling.

3.8.3 Ground- Resi stance Tests

The resi stance of each groundi ng el ectrode shall be nmeasured using the
fall-of-potential method defined in |EEE Std 81. G ound resistance
nmeasurenents shall be made before the electrical distribution systemis
energi zed and shall be nmade in normally dry conditions not |ess than 48
hours after the last rainfall. Resistance neasurenents of separate
groundi ng el ectrode systens shall be made before the systens are bonded
toget her bel ow grade. The conbi ned resi stance of separate systens nmay be
used to nmeet the required resistance, but the specified number of

el ectrodes nust still be provided.

a. Single rod electrode - 25 ohns.
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3.

b. Miltiple rod electrodes - 25 ohns.
8.4 Low Vol t age Cabl e Test

Low vol tage cable, conplete with splices, shall be tested for insulation
resistance after the cables are installed, in their final configuration,
ready for connection to the equipnent, and prior to energization. The test
vol tage shall be 500 volts dc, applied for one m nute between each
conductor and ground and between all possible conbinations conductors in
the same trench, duct, or cable, with all other conductors in the sane
trench, duct, or conduit. The mininmmvalue of insulation shall be:

R in negohns = (rated voltage in kV + 1) x 1000/ (length of cable in feet

Each cable failing this test shall be repaired or replaced. The repaired
cable shall be retested until failures have been elininated.

.9 ACCEPTANCE

Fi nal acceptance of the facility will not be given until the Contractor has
successfully conpleted all tests and after all defects in installation,
mat eri al or operation have been corrected.

-- End of Section --
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Andt #0001
SECTI ON 16415A

ELECTRI CAL WORK, | NTERI OR
06/ 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 gnation only.
AMERI CAN NATI ONAL STANDARDS | NSTI TUTE (ANSI)
ANSI C78.1 (1991; C78.1a; R 1996) Fluorescent Lanps -

Rapi d- Start Types - Di nensi onal and
El ectrical Characteristics

ANSI C78. 1350 (1990) Electric Lanps - 400-Vatt,
100- Vol t, S51 Singl e-Ended Hi gh-Pressure
Sodi um Lanps

ANS| C78. 1351 (1989) Electric Lanps - 250-Watt, 100-Volt

S50 Singl e-Ended Hi gh- Pressure Sodi um Lanps

ANSI C78. 1352 (1990) Electric Lanps - 1000-Watt,
250- Vol t, S52 Singl e-Ended Hi gh-Pressure
Sodi um Lanps

ANS| C78. 1355 (1989) Electric Lanps - 150-Watt, 55-Volt
S55 Hi gh- Pressure Sodi um Lanps
ANSI C78. 1375 (1996) 400-watt, M9 Singl e- Ended
Met al - Hal i de Lanps
ANS| C78. 1376 (1996) 1000-wWatt, M47 Metal -Halide Lanps
ANSI C78. 2A (1991) 18 & 26- Watt, Conpact Fl uorescent

Quad Tube Lanps **

ANSI CB82.1 (1997) Specifications for Fluorescent Lanp
Bal | asts \ $18. 00$\ F\ X Addenda D & E

AMERI CAN SCCI ETY FOR TESTI NG AND MATERI ALS ( ASTM
ASTM B 1 (1995) Hard-Drawn Copper Wre

ASTM B 8 (1999) Concentric-Lay- Stranded Copper
Conduct ors, Hard, Medium Hard, or Soft

ASTM D 709 (2000) Lami nated Thernosetting Materials
| NSTI TUTE OF ELECTRI CAL AND ELECTRONI CS ENGQ NEERS (| EEE)

| EEE C62. 41 (1991; R 1995) Surge Voltages in
Low Vol tage AC Power Circuits
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| EEE Std 81 (1983) Cuide for Measuring Earth
Resistivity, G ound | npedance, and Earth
Surface Potentials of a Ground System
(Part 1) \$31.00%\F

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMR)

NEMA 250 (1997) Enclosures for Electrical Equipnment
(1000 Vol ts Maxi mum

NEVA AB 1 (1993) Mol ded Case Circuit Breakers and
Mol ded Case Switches

NEMA | CS 6 (1993) Industrial Control and Systens,
Encl osures

NEMVA LE 4 (1987) Recessed Luninaires, Ceiling
Conpatibility

NEMA MG 1 (1998) Mdtors and Generators

NEMA MG 10 (1994) Energy Managenent Cuide for
Sel ection and Use of Pol yphase Modtors

NEMA CS 1 (1996) Sheet-Steel Qutlet Boxes, Device
Boxes, Covers, and Box Supports

NEMVA PB 1 (1995) Panel boards

NEMA RN 1 (1998) Polyvinyl-Chloride (PVC) Externally

Coat ed Gal vani zed Rigid Steel Conduit and
I nternedi ate Metal Conduit

NEVA VD 1 (1999) Ceneral Requirenents for Wring
Devi ces
NEMA VWD 6 (1997) Wring Devices - D nensional

Requi rement s
NATI ONAL FI RE PROTECTI ON ASSCCI ATI ON ( NFPA)
NFPA 101 (2000) Life Safety Code
NFPA 70 (2002) National Electrical Code
U. S. NATI ONAL ARCHI VES AND RECORDS ADM NI STRATI ON ( NARA)

47 CFR 18 Industrial, Scientific, and Mdi cal
Equi pnent

UNDERWRI TERS LABORATORI ES (UL)

uL 1 (2000) Fl exible Metal Conduit

UL 1004 (1994; Rev thru Nov 1999) Electric Mtors

UL 1242 (1996; Rev Mar 1998) Internedi ate Metal
Condui t
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UL 1570 (1995; Rev thru Nov 1999) Fl uorescent
Li ghting Fi xtures

UL 1572 (1995; Rev thru Nov 1999) High Intensity
Di scharge Lighting Fixtures

UL 20 (1995; Rev thru Oct 1998) General -Use Snap
Swi t ches

UL 360 (1996; Rev thru Qct 1997) Liquid-Tight

Fl exi bl e Steel Conduit

UL 467 (1993; Rev thru Apr 1999) G oundi ng and
Bondi ng Equi pnent

UL 486A (1997; Rev thru Dec 1998) Wre Connectors
and Sol dering Lugs for Use with Copper
Conduct or s

UL 486C (1997; Rev thru Aug 1998) Splicing Wre
Connectors

UL 486E (1994; Rev thru Feb 1997) Equi pnent Wring
Termnals for Use with Al um num and/ or
Copper Conductors

UL 489 (1996; Rev thru Dec 1998) Mol ded- Case
Circuit Breakers, Ml ded-Case Sw tches,
and Circuit-Breaker Encl osures

UL 50 (1995; Rev thru Nov 1999) Encl osures for
El ectri cal Equi pnent

UL 510 (1994; Rev thru Apr 1998) Pol yvi nyl
Chl ori de, Pol yet hyl ene, and Rubber
I nsul ati ng Tape

UL 514A (1996; Rev Dec 1999) Metallic CQutlet Boxes

UL 514B (1997; Rev COct 1998) Fittings for Cable
and Condui t

UL 6 (1997) Rigid Metal Conduit

UL 67 (1993; Rev thru Cct 1999) Panel boards

uL 797 (1993; Rev thru Mar 1997) Electrical

Metal Iic Tubing

UL 83 (1998; Rev thru Sep 1999)
Ther nopl astic-1nsulated Wres and Cabl es

UL 844 (1995; Rev thru Mar 1999) Electric
Li ghting Fixtures for Use in Hazardous
(A assified) Locations

UL 869A (1998) Reference Standard for Service
Equi pnent
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UL 924 (1995; Rev thru Qct 97) Energency Lighting
and Power Equi pnent

UL 943 (1993; Rev thru May 1998) Ground- Fault
Crcuit-Interrupters

UL Elec Const Dir (1999) Electrical Construction Equi pnent
Directory

1.2 GENERAL
1.2.1 Rul es

The installation shall conformto the requirenents of NFPA 70 and NFPA 101,
unl ess nore stringent requirenents are indicated or shown.

1.2.2 Coor di nati on

The drawi ngs indicate the extent and the general |ocation and arrangenent
of equi prment, conduit, and wiring. The Contractor shall becone famliar
with all details of the work and verify all dinensions in the field so that
the outlets and equi pnent shall be properly |located and readily accessi bl e.
Lighting fixtures, outlets, and other equi pnment and nmaterials shall be
carefully coordinated with nechani cal or structural features prior to
installation and positioned according to architectural reflected ceiling
pl ans; otherw se, lighting fixtures shall be symmetrically |ocated
according to the room arrangenment when uniformillum nation is required, or
asymmetrically | ocated to suit conditions fixed by design and shown.
Raceways, junction and outlet boxes, and lighting fixtures shall not be
supported from sheet nmetal roof decks. |[If any conflicts occur
necessitating departures fromthe drawi ngs, details of and reasons for
departures shall be submitted and approved prior to inplenmenting any
change. The Contractor shall coordinate the electrical requirenments of the
nechani cal work and provide all power related circuits, wiring, hardware
and structural support, even if not shown on the draw ngs.

1.2.3 Speci al Environnents
1.2.3.1 Weat her proof Locati ons

Wring, Fixtures, and equi prment in designated |ocations shall conformto
NFPA 70 requirements for installation in damp or wet |ocations.

1.2.3.2 Ducts, Plenunms and Ot her Air-Handling Spaces
Wring and equi pnent in ducts, plenuns and ot her air-handling spaces shal
be installed using materials and nethods in conformance with NFPA 70unl ess
nore stringent requirenments are indicated in this specification or on the
contract draw ngs.

1.2.4 St andard Products
Mat eri al and equi pnent shall be a standard product of a manufacturer
regul arly engaged in the manufacture of the product and shall essentially

duplicate itenms that have been in satisfactory use for at |least 2 years
prior to bid opening.

1.2.5 Nanepl at es
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1.2.5.1 I dentification Namepl at es

Maj or itens of electrical equipnent and maj or conponents shall be
permanently nmarked with an identification name to identify the equi pnment by
type or function and specific unit nunber as indicated. Designation of
notors shall coincide with their designation in the notor control center or
panel . Unless otherw se specified, identification nameplates shall be made
of laminated plastic in accordance with ASTM D 709 with bl ack outer |ayers
and a white core. Edges shall be chanfered. Plates shall be fastened with
bl ack-fini shed round-head drive screws, except notors, or approved
nonadhesi ve netal fasteners. Wen the naneplate is to be installed on an

i rregul ar-shaped object, the Contractor shall devise an approved support
suitable for the application and ensure the proper installation of the
supports and nameplates. |In all instances, the nameplate shall be
installed in a conspicuous |location. At the option of the Contractor, the
equi prent manuf acturer's standard enbossed naneplate material wth black
paint-filled letters may be furnished in lieu of lam nated plastic. The
front of each panel board, motor control center, sw tchgear, and sw tchboard
shal | have a nameplate to indicate the phase letter, correspondi ng col or
and arrangenent of the phase conductors. The follow ng equipnent, as a

m ni mum shall be provided with identification nanmepl ates:

M ni mum 1/ 4 i nch M ni mum 1/ 8 i nch
H gh Letters H gh Letters
Panel boar ds Control Devices

Safety Switches
Equi pnrent Encl osures

Each panel, section, or unit in notor control centers, sw tchgear or
simlar assenblies shall be provided with a naneplate in addition to
nanepl ates |isted above, which shall be provided for individua
conpartments in the respective assenbly, including nanepl ates which
identify "future," "spare," and "dedicated" or "equi pped spaces."”

1.2.6 As-Bui It Draw ngs

Fol I owi ng the project completion or turnover, within 30 days the Contractor
shall furnish 2 sets of as-built drawings to the Contracting Oficer

1.2.7 Recessed Light Fixtures (RLF) Option
The Contractor has the option to substitute inch-pound (1-P) RLF to metric
RLF. This option shall be coordinated with Section 09510A ACOUSTI CAL
CEl LI NGS.

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

SD- 02 Shop Drawi ngs

Interior Electrical Equipnment; G AQ
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Detail drawi ngs consisting of equi prment draw ngs, illustrations,
schedul es, instructions, diagrams, and other information necessary
to define the installation. Detail draw ngs shall show the rating
of itens and systens and how the conponents of an item and system
are assenbl ed, function together, and how they will be installed
on the project. Data and draw ngs for conponent parts of an item
or system shall be coordinated and subnitted as a unit. Data and
drawi ngs shall be coordinated and included in a single subm ssion

Mul tipl e submi ssions for the sane equi pnent or system are not
accept abl e except where prior approval has been obtained fromthe
Contracting Oficer. In such cases, a list of data to be
subnitted later shall be included with the first subnission
Detail drawi ngs shall show physical arrangenment, construction
details, connections, finishes, materials used in fabrication
provi sions for conduit or busway entrance, access requirenents for
installation and mai nt enance, physical size, electrica
characteristics, foundation and support details, and equi pnent
wei ght. Drawi ngs shall be drawn to scal e and/or di nensi oned.
Optional itens shall be clearly identified as included or
excluded. Detail draw ngs shall as a minimum i ncl ude:

a. Single line electrical diagrans including prinmary,
nmet eri ng, sensing and relaying, control wiring, and control | ogic.

b. Sway bracing for suspended | um naires.

Structural draw ngs showi ng the structural or physical features
of mmj or equi pnent itens, conponents, assenblies, and structures,
i ncludi ng foundations or other types of supports for equi pnrent and
conductors. These drawi ngs shall include accurately scaled or
di mensi oned outline and arrangenment or |ayout drawi ngs to show the
physi cal size of equi pment and conponents and the relative
arrangenent and physical connection of related conponents.
Wei ghts of equi pnent, conponents and assenblies shall be provided
when required to verify the adequacy of design and proposed
construction of foundations or other types of supports. Dynamc
forces shall be stated for sw tching devices when such forces nust
be considered in the design of support structures. The
appropriate detail drawi ngs shall show the provisions for
| evel i ng, anchoring, and connecting all itens during installation
and shall include any recommendati ons nade by the manufacturer.

El ectrical draw ngs including single-line and three-line
di agrans, and schematics or elenmentary diagrans of each electrica
system internal wiring and field connection diagrans of each
el ectrical device when published by the manufacturer; wring
di agrans of cabinets, panels, units, or separate nountings;
i nterconnection diagranms that show the wiring between separate
conponents of assenblies; field connection diagranms that show the
term nation of wiring routed between separate itens of equipment;
internal wiring diagranms of equipnent showing wiring as actually
provided for this project. Field wiring connections shall be
clearly identified.

If departures fromthe contract draw ngs are deenmed necessary by
the Contractor, conplete details of such departures, including
changes in related portions of the project and the reasons why,
shal |l be subnitted with the detail drawi ngs. Approved departures
shal | be made at no additional cost to the Government.
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SD- 03 Product Data
Devi ce Coordi nation Study
Manuf acturer's Catalog; G AQO

Dat a conmposed of catalog cuts, brochures, circul ars,
speci fications, product data, and printed information in
sufficient detail and scope to verify conpliance with the
requi renents of the contract docunents.

Materi al , Equi prent, and Fixture Lists; G AQO

A conplete item zed listing of equiprment and nmaterials proposed
for incorporation into the work. Each entry shall include an item
nunber, the quantity of itens proposed, and the name of the
manuf acturer of each item

Install ati on Procedures; G AQ

Install ati on procedures for rotating equi pnent, transforners,
swi tchgear, battery systens, voltage regul ators, and grounding
resistors. Procedures shall include diagrams, instructions, and
precautions required to install, adjust, calibrate, and test
devi ces and equi pnent.

As-Built Drawi ngs; G AQ

The as-built drawi ngs shall be a record of the construction as
installed. The drawi ngs shall include all the information shown
on the contract draw ngs, deviations, nodifications, and changes
fromthe contract draw ngs, however minor. The as-built draw ngs
shal|l be kept at the job site and updated daily. The as-built
drawi ngs shall be a full-sized set of prints marked to reflect all
devi ati ons, changes, and nodifications. The as-built draw ngs
shal | be conplete and show the | ocation, size, dinmensions, part
identification, and other information. Additional sheets may be
added. The as-built draw ngs shall be jointly inspected for
accuracy and conpl eteness by the Contractor's quality control
representative and by the Contracting Oficer prior to the
submi ssion of each nonthly pay estimate. Upon conpletion of the
work, the Contractor shall submt three full sized sets of the
marked prints to the Contracting Officer for approval. |f upon
review, the as-built drawings are found to contain errors and/or
om ssions, they will be returned to the Contractor for correction.

The Contractor shall correct and return the as-built drawings to
the Contracting Oficer for approval within ten cal endar days from
the tine the drawings are returned to the Contractor.

Onsite Tests; G AQ

A detail ed description of the Contractor's proposed procedures
for on-site tests.

SD-06 Test Reports

Factory Test Reports; G AOQO
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Si x copies of the information described belowin 8 1/2 x 11 inch
bi nders having a mnimum of 5 rings fromwhich material may
readily be renpoved and replaced, including a separate section for
each test. Sections shall be separated by heavy plastic dividers
with tabs.

a. A list of equipnent used, with calibration certifications.
b. A copy of measurenents taken
c. The dates of testing.
d. The equi prent and val ues to be verified.
e. The conditions specified for the test.
f. The test results, signed and dat ed.
g. A description of adjustnents nade.
Field Test Plan; G AOQO

A detail ed description of the Contractor's proposed procedures
for onsite test subnitted 20 days prior to testing the installed
system No field test will be performed until the test plan is
approved. The test plan shall consist of conplete field test
procedures including tests to be perfornmed, test equi pnent
required, and tolerance linits.

Field Test Reports; G AO

Si x copies of the information described belowin 8 1/2 x 11 inch
bi nders having a mnimum of 5 rings fromwhich material may
readily be renoved and replaced, including a separate section for
each test. Sections shall be separated by heavy plastic dividers
with tabs.

a. A list of equipnment used, with calibration certifications.
b. A copy of nmeasurenents taken
c. The dates of testing.
d. The equi prent and values to be verified.
e. The conditions specified for the test.
f. The test results, signed and dat ed.
g. A description of adjustnents nmade
h. Final position of controls and device settings.
SD-07 Certificates
Mat eri al s and Equi prent
The | abel or listing of the Underwiters Laboratories, Inc.

will be accepted as evidence that the materials or equi pnent
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conformto the applicable standards of that agency. |In lieu of
this label or listing, a statement froma nationally recognized,
adequat el y equi pped testing agency indicating that the items have
been tested in accordance with required procedures and that the
mat eri al s and equi pnent conply with all contract requirenments will
be accepted. However, naterials and equipnent installed in
hazardous | ocations nust bear the UL | abel unless the data
submitted fromother testing agency is specifically approved in
witing by the Contracting Officer. Itens which are required to
be listed and | abel ed in accordance with Underwiters Laboratories
nmust be affixed with a UL |abel that states that it is UL |listed
No exceptions or waivers will be granted to this requirenent.
Material s and equi pmrent will be approved based on the

manuf acturer's published data.

For other than equi pment and naterials specified to conformto
UL publications, a manufacturer's statenent indicating conplete
conpliance with the applicable standard of the Anerican Society
for Testing and Materials, National Electrical Manufacturers
Associ ation, or other commercial standard, is acceptable.

1.4  WORKMANSHI P

Mat erial s and equi prent shall be installed in accordance with NFPA 70,
recomrendati ons of the manufacturer, and as shown.

1.5 SElI SM C REQUI REMENTS

Seismc details shall conformto Sections 13080 SEI SM C PROTECTI ON FOR
M SCELLANEQUS EQUI PMENT.

PART 2 PRODUCTS

Products shall conformto the respective publications and ot her

requi renents specified below. Mterials and equi pment not |isted bel ow
shall be as specified el sewhere in this section. Itens of the sane
classification shall be identical including equipment, assenblies, parts,
and components.

2.1 CABLES AND W RES

Conductors No. 8 AWG and | arger dianeter shall be stranded. Conductors No.
10 AWG and smal | er dianmeter shall be solid, except that conductors for
renote control, alarm and signal circuits, classes 1, 2, and 3, shall be
stranded unl ess specifically indicated otherwi se. Conductor sizes and
anpaci ti es shown are based on copper, unless indicated otherw se. All
conductors shall be copper.

2.1.1 Equi prrent  Manuf act urer Requirenments
When manuf acturer's equi pment requires copper conductors at the
term nations or requires copper conductors to be provided between
conponents of equi pnent, provide copper conductors or splices, splice
boxes, and other work required to neet manufacturer's requirenents.
2.1.2 Al um num Conduct or s

Al um num conduct ors shall not be used.
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2.1.3 | nsul ati on

Unl ess indicated otherw se, or required by NFPA 70, power and lighting
wires shall be 600-volt, Type THW, THHN, or THWconform ng to UL 83,
except that grounding wire nay be type TWconforning to UL 83;
renote-control and signal circuits shall be Type TW THWor TF, conform ng
to UL 83. Wiere lighting fixtures require 90-degree Centigrade (C
conductors, provide only conductors with 90-degree C insulation or better.

2.1. 4 Bondi ng Conductors

ASTM B 1, solid bare copper wire for sizes No. 8 AWG and snal | er dianeter;
ASTM B 8, C ass B, stranded bare copper wire for sizes No. 6 AWG and | arger
di anet er.

*1
2.2 NOT USED

2.3 Cl RCU T BREAKERS
2.3.1 MOLDED- CASE Cl RCUI T BREAKERS

Mol ded-case circuit breakers shall conformto NEMA AB 1 and UL 489.
Circuit breakers may be installed in panel boards, sw tchboards, enclosures,
motor control centers, or conbination nmotor controllers.

2.3.1.1 Constructi on

Circuit breakers shall be suitable for nmounting and operating in any
position. Lug shall be listed for copper and al unm num conductors in
accordance with UL 486E. Single-pole circuit breakers shall be full nodule
size with not nore than one pole per nodule. Milti-pole circuit breakers
shall be of the common-trip type having a single operating handl e such that
an overload or short circuit on any one pole will result in all poles
openi ng sinmul taneously. Sizes of 100 anperes or |ess may consist of

singl e-pol e breakers pernmanently factory assenbled into a nulti-pole unit
havi ng an internal, nechanical, nontanperable comon-trip mechani sm and
external handle ties. Al circuit breakers shall have a quick-make,

qui ck- break overcenter toggle-type nechanism and the handl e nechani sm
shall be trip-free to prevent holding the contacts closed against a
short-circuit or sustained overload. All circuit breaker handl es shal
assune a position between "ON' and "OFF' when tripped automatically. All
ratings shall be clearly visible. Wen breaker is off or tripped it shal
have a brightly color indicator.

2.3.1.2 Rat i ngs

Vol tage ratings shall be not |ess than the applicable circuit voltage. The
interrupting rating of the circuit breakers shall be at |east equal to the
avai |l abl e short-circuit current at the line termnals of the circuit
breaker and correspond to the UL listed integrated short-circuit current
rating specified for the panel boards and sw tchboards. Mol ded-case circuit
breakers shall have nomi nal voltage ratings, nmaxi mum continuous-current

rati ngs, and naxi mum short-circuit interrupting ratings in accordance with
NEMA AB 1. Ratings shall be coordinated with system X/ R rati o.

2.3.1.3 Ther mal - Magnetic Trip El enents

Thermal magnetic circuit breakers shall be provided as shown. Autonatic
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operation shall be obtained by nmeans of thermal -nagnetic tripping devices
| ocat ed_ in each pole providing inverse tine delay and instantaneous circuit
protection.
2.3.2 HACR Circuit Breakers
Crcuit breakers 60 anperes or below, 240 volts, 1-pole or 2-pole, intended
to protect nulti-nmotor and conbination-load installations involved in
heating, air conditioning, and refrigerating equi pnent shall be marked
"Li sted HACR Type."
2.4 CONDUI T AND TUBI NG
2.4.1 El ectrical, Zinc-Coated Steel Metallic Tubing (EM)
uL 797
2.4.2 Fl exi bl e Condui t, Steel
General -purpose type, UL 1; liquid tight, UL 360.
2.4.3 Intermedi ate Metal Conduit
UL 1242.
2.4. 4 PVC Coated Rigid Steel Conduit
NEMA RN 1.
2.4.5 Rigid Metal Conduit
UL 6.
2.5 CONDUI T AND DEVI CE BOXES AND FI TTI NGS
2.5.1 Boxes, Metallic CQutlet
NEMA CS 1 and UL 514A
2.5.2 Fittings for Conduit and Qutl et Boxes
UL 514B.
2.5.3 Fittings, PVC, for Use with Rigid PVC Conduit and Tubi ng
UL 514B.
2.6 CONNECTORS, W RE PRESSURE
2.6.1 For Use Wth Copper Conductors
UL 486A.
2.7 ELECTRI CAL GROUNDI NG AND BONDI NG EQUI PMENT
UL 467.

2.7.1 Ground Rods
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Ground rods shall be of copper-clad steel conformng to UL 467 not |ess
than 3/4 inch in diameter by 10 feet in length of the sectional type driven
full length into the earth.

2.7.2 Ground Bus

The ground bus shall be bare conductor or flat copper in one piece, if
practi cabl e.

2.8 ENCLOSURES
NEMA | CS 6 or NEMA 250, unl ess otherw se specified.
2.8.1 Cabi nets and Boxes

Cabi nets and boxes with volune greater than 100 cubic inches shall be in
accordance with UL 50, hot-dip, zinc-coated, if sheet steel

2.9 LI GHTI NG FI XTURES, LAMPS, BALLASTS, EMERGENCY EQUI PMENT, CONTRCLS AND
ACCESSORI ES

The foll owi ng specifications are supported and suppl enented by information
and details on the drawings. Additional fixtures, if shown, shall conform
to this specification. Lighting equipnent installed in classified
hazardous | ocations shall conformto UL 844. Lanps, |anphol ders, ballasts,
transforners, electronic circuitry and other |ighting system conponents
shal | be constructed according to industry standards. Equi prent shall be
tested and |isted by a recogni zed i ndependent testing |aboratory for the
expected installation conditions. Equipnent shall conformto the standards
i sted bel ow.

2.9.1 Lamps

Lanps shall be constructed to operate in the specified fixture, and shal
function without derating life or output as listed in published data.
Lanps shall neet the requirenents of the Energy Policy Act of 1992.

a. Fluorescent |anps shall be and shall have col or tenperature 4,000
degrees Kelvin. They shall be designed to operate with the
ballasts and circuitry of the fixtures in which they will be used

Fl uorescent |anps, including spares, shall be nmanufactured by one
manuf acturer to provide for color and perfornance consi stency.
Fl uorescent |anmps shall conply with ANSI C78.1. Fluorescent tube
| anp efficiencies shall neet or exceed the follow ng requirenents.

T8, 32 watts (4" | anmp) 2800 | unens

(1) Linear fluorescent |anps, unless otherw se indicated, shal
be 4 feet long 32 watt T8, 265 mA, with mininum CRI of 75. Lanps
of other lengths or types shall be used only where specified or
shown. Lanps shall deliver rated |life when operated on rapid
start ballasts.

(2) Small conpact fluorescent |anps shall be twin, double, or
triple tube configuration as shown with bi-pin or four-pin snap-in
base and shall have m nimum CRI of 85. They shall deliver rated
Iife when operated on ballasts as shown. 18 and 26 watt double
tube lanps shall conply with ANSI C78.2A. Mnimm starting
tenperature shall be 32 degrees F for twin tube |anps and for
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2.

double and triple twin tube [anps without internal starter; and 15
degrees F for double and triple twin tube lanmps with interna
starter.

(3) Long conpact fluorescent |anps shall be 18, 27, 39, 40, 50,
or 55 watt bi-axial type as shown with four-pin snap-in base;
shal | have ninimum CRI of 85; and shall have a nininumstarting
tenperature of 50 degrees F. They shall deliver rated |life when
operated on rapid start ballasts.

b. High intensity discharge |anps, including spares, shall be
manuf act ured by one manufacturer in order to provide col or and
performance consistency. High intensity discharge |anps shall be
designed to operate with the ballasts and circuitry of the
fixtures in which they will be used and shall have wattage, shape
and base as shown. High intensity discharge |anps, unless
ot herwi se shown, shall have nedi um or nogul screw base and m ni num
starting tenperature of -20 degrees F. Metal halide | anps, unless
ot herwi se shown, shall have m nimum CRI of 65; color tenperature
of 4,300 degrees Kelvin; shall be -BU configuration if used in
base-up position; and shall be -H or high output configuration if
used in horizontal position. Lanps shall conply with al
appl i cabl e ANSI C78. 1350, ANSI C78.1351, ANSI Cr78.1352, ANS
C78. 1355, ANSI C78. 1375, and ANSI C78.1376.

9.2 Bal | asts and Transforners

Bal | asts or transfornmers shall be designed to operate the designated | anps
within their optinmmspecifications, wi thout derating the |anps. Lanp and
bal | ast conbi nati ons shall be certified as acceptable by the |anp
manuf act urer.

a. Fluorescent ballasts shall conply with ANSI C82.1 and shall be
nmounted integrally within fluorescent fixture housing unless
ot herwi se shown. Ballasts shall have maxi num current crest factor
of 1.7; high power factor; Cass A sound rating; naximm operating
case tenperature of 77 degrees F above anbient; and shall be rated
Cass P. Unless otherw se indicated, the m ni num nunber of
bal | asts shall be used to serve each individual fixture. A single
bal l ast may be used to serve nmultiple fixtures if they are
continuously nounted, identically controlled and factory
manufactured for that installation with an integral wreway.

(1) Conpact fluorescent ballasts shall conmply with | EEE C62. 41
Category A transient voltage variation requirenents and shall be
nmounted integrally wthin conpact fluorescent fixture housing
unl ess ot herwi se shown. Ballasts shall have m ni mrum bal | ast
factor of 0.95; maxi mumcurrent crest factor of 1.6; high power
factor; maxi mum operating case tenperature of 77 degrees F above
anbient; shall be rated Cass P, and shall have a sound rating of
Cass A. Ballasts shall neet FCC O ass A specifications for
EM/RFI enissions. Ballasts shall operate fromnonminal line

vol tage of 120 volts at 60 Hz and mai ntain constant |ight output
over a line voltage variation of + 10% Ballasts shall have an
end-of -l anp-1ife detection and shut-down circuit. Ballasts shal
be UL listed and shall contain no PCBs. Ballasts shall contain
potting to secure PC board, provide lead strain relief, and
provide a noisture barrier.
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(2) Electronic fluorescent ballasts shall conmply with 47 CFR 18
for electromagnetic interference. Ballasts shall withstand |ine
transients per | EEE C62.41, Category A. Ballasts shall have total
harnoni ¢ distortion between 10 and 20% mi ni num frequency of

20, 000Hz; filanent voltage between 2.5 and 4.5 volts; nmaxi num
starting inrush current of 20 anperes; and shall conply with the
m ni mum Bal | ast Efficacy Factors shown in the table bel ow.

M nimum starting tenperature shall be 50 degrees F. Ballasts
shall carry a manufacturer's full warranty of three years,

i ncluding a mininum $10 | abor al |l owance per ball ast.

ELECTRONI C FLUORESCENT BALLAST EFFI CACY FACTORS

LAMP TYPE OF NOM NAL NUVBER M NI MUM
TYPE STARTER OPERATI ONAL OF BALLAST
& LAMP VOLTAGE LAMPS EFFI CACY
FACTOR
32W T8 rapid 120 or 277 V 1 2.54
start 2 1. 44
li near & 3 0.93
U-t ubes 4 0.73

2.

9.3 Fi xtures

Fi xtures shall be in accordance with the size, shape, appearance, finish,
and performance shown. Unless otherw se indicated, lighting fixtures shal
be provided with housings, junction boxes, wiring, |anpholders, nmounting
supports, trim hardware and accessories for a conplete and operable
installation. Recessed housings shall be mninum 20 gauge cold rolled or
gal vani zed steel as shown. Extruded al um num fixtures shall have m ni mum
wal | thickness of 0.125 inches. Plastic |Ienses shall be 100% virgin
acrylic or as shown. dass |enses shall be tenpered. Heat resistant gl ass
shal | be borosilicate type. Conoi d recessed refl ector cones shall be

Al zak with clear specular lowiridescent finish.

a. Fluorescent fixtures shall conply with UL 1570. Recessed ceiling
fixtures shall conply with NEMA LE 4. Fixtures shall be plainly
mar ked for proper lanp and ballast type to identify | anp di aneter,
wattage, color and start type. Marking shall be readily visible
to service personnel, but not visible fromnornmal view ng angles.
Fl uorescent fixture lens frames on recessed and surface nounted
troffers shall be one assenmbly with nmitered corners. Parabolic
| ouvers shall have a low iridescent finish and 45 degree cut-off.
Louver intersection joints shall be hairline type and shal
conceal nounting tabs or other assenbly nethods. Louvers shall be
free from bl enmishes, lines or defects which distort the visua
surface. Integral ballast and wireway conpartnents shall be
easily accessible without the use of special tools. Housings
shal | be constructed to include grounding necessary to start the
| anps. Open fixtures shall be equipped with a sleeve, wre guard,
or other positive neans to prevent lanps fromfalling. Medium
bi - pi n | anphol ders shall be twist-in type with positive | ocking
position. Long conpact fluorescent fixtures and fixtures
utilizing U bend | anps shall have cl anps or secondary | anphol ders
to support the free ends of the | anps.
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b. Hgh intensity discharge fixture shall conply with UL 1572.
Recessed ceiling fixtures shall conply with NEMA LE 4. Reflectors
shal | be anodi zed al umi num Fixtures for horizontal |anps shal
have position oriented | anphol ders. Lanphol ders shall be
pul se-rated to 5,000 volts. Fixtures indicated as classified or
rated for hazardous |ocations or special service shall be designed
and i ndependently tested for the environnent in which they are
installed. Recessed lens fixtures shall have extruded al um num
lens frames. Ballasts shall be integral to fixtures and shall be
accessi ble without the use of special tools. Renote ballasts
shal | be encased and potted. Lanps shall be shielded fromdirect
view with a UV absorbing material such as tenpered glass, and
shall be circuited through a cut-off switch which will shut off
the lanp circuit if the lens is not in place.

c. Energency lighting fixtures and accessories shall be constructed
and i ndependently tested to neet the requirenents of applicable
codes. Batteries shall be N cad or equal with no required
mai nt enance, and shall have a mininmumlife expectancy of five
years and warranty period of three years.

d. Exit Signs

Exit signs shall be ENERGY STAR conpliant, thereby neeting the follow ng
requi rements. I nput power shall be less than 5 watts per face. Letter
size and spacing shall adhere to NFPA 101. Lum nance contrast shall be

greater than 0.8. Average |um nance shall be greater than 15 cd/ n?
neasured at normal (0O degree) and 45 degree viewi ng angles. M ninum

| um nance shall be greater than 8.6 cd/ n? measured at normal and 45 degree
viewi ng angles. Maxinmumto mninum | um nance shall be |less than 20:1
nmeasured at normal and 45 degree view ng angles. The manufacturer warranty
for defective parts shall be at least 5 years.

2.10 MOTORS, AC, FRACTI ONAL AND | NTEGRAL
Motors, ac, fractional and integral horsepower, 500 hp and snall er shal
conformto NEMA MG 1 and UL 1004 for nmotors; NEMA MG 10 for energy
management sel ection of pol yphase notors.

2.10.1 Rat i ng
The horsepower rating of motors should be linmted to no nore than 125
percent of the maxi mum | oad being served unl ess a NEMA standard size does
not fall within this range. 1In this case, the next |arger NEMA standard
notor size should be used.

2.11 PANEL BOARDS
Dead-front construction, NEMA PB 1 and UL 67.

2.12 RECEPTACLES

2.12.1 Heavy Duty Grade

NEMA WO 1. Devices shall conformto all requirements for heavy duty
recept acl es.

2.12.2 Ground Fault Interrupters

SECTI ON 16415A Page 15



PTR Addition to 3 Schools - Kingsolver, Midge & Pierce Elenentary 03813903
Fort Knox, Kentucky
UL 943, Class Aor B
2.12.3 NEMA St andard Receptacl e Configurations
NEMA VD 6.
a. Duplex, 20-Anpere, 125 Volt
20- anpere, non-locking: NEMA type 5-20R
2.13 Servi ce Entrance Equi pnent
UL 869A.
2.14 SPLI CE, CONDUCTCR
UL 486C.
2.15 SNAP SW TCHES
UL 20.
2.16 TAPES
2.16.1 Pl astic Tape
UL 510.
2.16.2 Rubber Tape
UL 510.
2.17 W RI NG DEVI CES

NEMA WD 1 for wiring devices, and NEMA WD 6 for di nensional requirenents of
Wi ring devices.

2.18 SECONDARY CLOCKS

The existing master tine/programclock is a Sinplex 6400 naster contro
clock system | ocated as shown on the drawi ngs. Provide anal og secondary
cl ocks. The anal og cl ock shall be available for operation froma (120V 60
Hz AC source) or froma 24V 60 Hz AC source). Each clock shall be powered
by a 60 Hz synchronous nmotor. The cl ock shall have a standard 12-hour
display with black nunerals at least 1-1/4" (3.17 cn) high. The hour and

m nute hands shall be furnished in black; the sweep second hand shall be
red. The clock case shall be all-metal, finish in satin alum num enanel.
The dial shall be white and shall be inpervious to discoloration. The cl ock
shal |l be supplied with a sway-proof hanger for secure wall nounting. The
surface-mounted clock shall require a standard 2-gang el ectrical wall box
for installation. The doubl e-faced cl ock shall be equi pped with a universa
bracket (for wall mount or ceiling nount).

2.19 PUBLI C ADDRESS/ | NTERCOM SYSTEM
2.19.1 Speaker s

New cei |l i ng mount ed speakers shall consist of a 5-ounce nmagnet speaker
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complete with 25V/ 70V |ine matching transformer, assenbled to a Baffle. The
circulator baffle shall be 12-7/8" (32.70 cn) in dianmeter. It shall be
constructed of 22-gauge cold-rolled steel, with a baked-on white epoxy
finish which shall be virtually mar-proof. The assenbly shall be
screwnounted in any standard backbox. The speaker shall be a 8" 12-7/8"
(32.70 cm, 8-ohns, cone-type with the follow ng specifications: frequency
response shall be 65 to 17,000 Hz; ceram c magnet wei ght shall be at |east
5 ounces (141.75 g); axial sensitivity shall be 93dB at 4 with 1 watt

i nput; normal wattage rating shall be 8 watts RMS; "whizzer" cone for

ext ended hi gh frequency; voice coil inpedance shall be 8 ohns and shal
neasure 0.75" (6.88 cn). The speaker shall be equipped with a universa
line matching transfornmer for a 25V or 70V output line with taps at 5/16,
5/8, 1-1/4, 2-1/2 and 5 watts.

*1
2.19.2 Speaker Cabl es

Speaker cable shall be a two-pair cable. Cable shall consist of: NEC type
CM tinned copper conductors; PVC insul ated; overall alum num pol yester
shield; 22 AWG stranded tinned copper drain wire; nom nal capacitance of 35
pF/ ft between conductors; noninal capacitance of 50 pF/ft. between one
conductor and other conductors connected to shield. Connect to spare

term nation bl ocks and connect the new conponents into the existing PA
system

2.19.3 Installer

The Contractor shall provide docunentation denonstrating that its sound
systeminstaller has been regularly engaged in the installation of

P.A. /intercomfor a mnimmof three years inmedi ately precedi ng
comrencenent of this contract. Such docunmentation shall specifically

i nclude proof of satisfactory performance on at |east three projects
simlar to that required by these specifications, including the names and
t el ephone nunbers of using agency points of contact for each of these
projects. Docunentation shall indicate the type of each systeminstalled
and include a witten certificate that each system has perforned
satisfactorily in the nanner specified for a period of not |ess than 12
nont hs foll owi ng completion. All such data shall be submitted 30 days
prior to commencenent of installation for approval of the Contracting
Oficer.

2.20 MASTER ANTENNA TELEVI SI ON SYSTEM
The master antenna tel evision systemis existing and shall renain.

2.20.1 St andard Products
Equi prent and naterials shall be standard products of a manufacturer
regul arly engaged in the manufacture of such products and shall be the
manuf acturer's | atest standard design in satisfactory use for at |east 2
years prior to bid opening. Equipnent shall be supported by a service
organi zation that is, in the opinion of the Contracting Oficer, reasonably
convenient to the site.

2.20.2 I dentical Itens

Itens of the same classification shall be identical. This requirenent
i ncl udes equi prent, nodul es, assenblies, parts, and conponents.
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2.20.3 Headend Equi pnent

The headend equi pnent is existing and is |located in Media Center as shown
on the plans.

2.20.4 Cabl e Distribution System

The cabl e distribution systemshall consist of coaxial cables, user
interfaces, signal taps and splitters, RF anplifiers, power supplies, and
ancillary hardware as required to neet the systemrequirenents specified.

2.20.5 Submi ttal s

Covernment approval is required for submittals with a "G' designation. The
followi ng shall be submitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD-01 Dat a
Spare Parts; G AO

Spare parts data for each different itemof material and equi pnent
specified, after approval of the detail drawings and not later than 1 nonth
prior to the date of beneficial occupancy. The data shall include a
suggested list of spare parts and supplies, with current unit prices and
source of supply.

Testing; G AO

Test reports in booklet formshowing all field tests perforned to adj ust
each component and all acceptance tests performed to prove conpliance with
the specified performance criteria, upon conpletion and testing of the
installed system Each test report shall indicate the final position of
controls. Specifically, a Television shall be taken into each cl assroom
and all systemsignals shall be verified in order for the work to be
accept ed.

2.20.6 Delivery and Storage
Conponents shall be delivered in original packages with |abels intact and
identification clearly nmarked. Conponents shall be protected fromthe
weat her, hunmidity and tenperature variations, dirt and dust, or other
cont am nant s.

2.20.7 Envi ronnent al Conditions
Syst em conponents | ocated inside buildings shall conformto the specified
performance when subjected to any conbinati on of the follow ng
envi ronnmental conditions:
Temperature: At 40 to 100 degrees F
Rel ative humdity: FromO to 100 percent (no water condensation).

2.20.8 Coaxi al Cabl e
Coaxi al cable shall be used to connect headend equi prent to the user

interface. Allowable | osses between conponents and user interface dictated
by system desi gn and construction consi derations shall determ ne the size
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and type of coaxial cable. Cables less than 0.500 inchOD shall be PVC
jacketed and shall have a braided copper or alunmi num outer conductor wth
65 plus or minus 5 percent braid coverage. The inner conductor shall be
copper clad steel wire or solid copper and an alum numfoil bonded to the
outside of the dielectric. The cable shall have a pol yet hyl ene foam
dielectric unless used in plenumapplications. Were cabling is to be

pl aced in plenum ducts and other air-handling spaces the cable shall neet
NFPA 70.

2.20.9 El ectrical Characteristics
The foll owi ng types of cables are acceptable for use in the distribution
system The cables shall as a mninmmconformto the follow ng
speci fications:

Cabl es | ess than 0.500 inch QD

Max Attenuation at 68 Degrees F (dB/ 100 Ft)
Frequency (Miz)

Accept abl e Type 55 216 300 50 890

RG 6 1.05 3.05 3.55 4.40 6. 51
Characteristic:
| npedance 75 plus or mnus 2 ohns
Capaci t ance: 17 picofarads per foot
Vel ocity of Propagation: 81 plus or mnus 3 percent
2.20.10 Signal Splitter (4-Way)

The cabl e distribution systemshall utilize signal power splitters,
directional couplers, and isolation taps as required to neet the system
performance requirements. Signal splitters shall have a power throughput
capability of 6 anperes m ni mumwhen anplifiers are to be powered through
the cable. Al signal splitters shall be contained in rugged weat her proof
anodi zed al um num or ot her noncorrosive netal housing with brass connector
ports. In addition to the above specifications, the splitters shall as a
m ni mum conformto the foll owi ng specifications:

| rpedance: 75 ohns unbal anced
Return Loss: 17 dB

RFI  sShi el di ng: 100 dB

| sol ati on: 25 dB

2.20.11 TV Cable CQutlets

Qutlets with plates shall be wall nmounted and shall not protrude fromthe
face of the wall nmore than 1/4 inch. Each outlet shall have an attenuation
of less than 0.1 dB and a VSWR of less than 1.15 to 1. Cable Connectors
shall be 75 ohm Type "F" self-terminating units. Al netallic portions of
connectors shall be conposed of anodi zed brass, beryllium copper or
phosphorus bronze. CQutlet connector shall be Type "F' femal e plug.

2.20.12 Install ation
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Interior installations shall conmply with NFPA 70. All system components
shall be installed in accordance with the manufacturer's specifications and
recomrendat i ons.

2.20.13 Distribution System

The Contractor shall configure the distribution system components in a
manner consistent with the manufacturer's specifications. The distribution
system desi gn and pl acenent shall conformto avail able cable routing and
proposed equi prent | ocations as shown on the facility |ayout draw ngs.

2.20.14 Testing

The Contracting O ficer shall be notified 30 days before systens are ready
for acceptance tests. The acceptance tests shall not be conducted prior to
the system havi ng experienced 60 days of satisfactory operation, the |ast
20 days of which shall have been with no conponent failures. The
acceptance tests shall be performed in accordance with the approved Test

Pl an and conformto NCTA-02 and conducted in the presence of the
Contracting Officer. Al instruments, personnel, and transportation
required for the tests shall be provided by the Contractor.

PART 3 EXECUTI ON
3.1 GROUNDI NG

Grounding shall be in conformance with NFPA 70, the contract draw ngs, and
the follow ng specifications.

3.1.1 G ound Rods

The resistance to ground shall be measured using the fall-of-potentia

net hod described in |EEE Std 81. The maxi numresi stance of a driven ground
shal | not exceed 25 ohns under nornmally dry conditions. |If this resistance
cannot be obtained with a single rod, additional rods not |ess than 6 feet
on centers, or if sectional type rods are used, 3 additional sections may
be coupled and driven with the first rod. In high-ground-resistance, UL
listed chem cally charged ground rods may be used. |If the resultant

resi stance exceeds 25 ohns neasured not |ess than 48 hours after rainfall
the Contracting O ficer shall be notified i mediately. Connections bel ow
grade shall be fusion welded. Connections above grade shall be fusion

wel ded or shall use UL 467 approved connectors.

3.1.2 Groundi ng Conduct ors

A green equi pnent groundi ng conductor, sized in accordance with NFPA 70
shal | be provided, regardless of the type of conduit. Equiprment grounding
bars shall be provided in all panel boards. The equipnment groundi ng
conductor shall be carried back to the service entrance grounding
connection or separately derived groundi ng connection. All equipnent
groundi ng conductors, including netallic raceway systens used as such,
shal | be bonded or joined together in each wiring box or equi pnent
enclosure. Metallic raceways and groundi ng conductors shall be checked to
assure that they are wired or bonded into a conmon junction. Metallic
boxes and encl osures, if used, shall also be bonded to these grounding
conductors by an approved nmeans per NFPA 70. Wen swi tches, or other
utilization devices are installed, any designated grounding term nal on
these devices shall also be bonded to the equi pnent groundi ng conduct or
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junction with a short junper.
3.2 WRING METHODS

Wring shall conformto NFPA 70, the contract draw ngs, and the follow ng
specifications. Unless otherwi se indicated, wiring shall consist of

i nsul ated conductors installed in rigid zinc-coated steel conduit

electrical netallic tubing internediate netal conduit. \Were cables and
wires are installed in cable trays, they shall be of the type permtted by
NFPA 70 for use in such applications. Wre fill in conduits shall be based
on NFPA 70 for the type of conduit and wire insul ations specifi ed.

3.2.1 Condui t and Tubi ng Systens

Conduit and tubing systens shall be installed as indicated. Conduit sizes
shown are based on use of copper conductors with insulation types as
described in paragraph WRI NG METHODS. M ni nrum si ze of raceways shall be
1/2 inch. Only metal conduits will be pernitted when conduits are required
for shielding or other special purposes indicated, or when required by
conformance to NFPA 70. Electrical nmetallic tubing (EMI) nmay be installed
only within buildings. EMI may be installed in concrete and grout in dry

| ocations. EMI installed in concrete or grout shall be provided with
concrete tight fittings. EMI shall not be installed in danp or wet

| ocations, or the air space of exterior masonry cavity walls. Bushings,
manuf actured fittings or boxes providing equival ent neans of protection
shall be installed on the ends of all conduits and shall be of the

insul ating type, where required by NFPA 70. Only UL listed adapters shal
be used to connect EMI to rigid nmetal conduit, cast boxes, and conduit

bodi es. Penetrations of above grade floor slabs, tinme-rated partitions and
fire walls shall be firestopped in accordance with Section 07840A

FI RESTOPPI NG  Except as otherw se specified, |MC may be used as an option
for rigid steel conduit in areas as permitted by NFPA 70. Raceways shal

not be installed under the firepits of boilers and furnaces and shall be
kept 6 inches away fromparallel runs of flues, steam pipes and hot-water

pi pes. Raceways shall be concealed within finished walls, ceilings, and
floors unl ess otherwi se shown. Raceways crossing structural expansion
joints or seismic joints shall be provided with suitable expansion fittings
or other suitable nmeans to conpensate for the buil ding expansion and
contraction and to provide for continuity of grounding. Wring installed
in underfloor raceway systemshall be suitable for installation in wet

| ocati ons.

3.2.1.1 Pull Wres

A pull wire shall be inserted in each enpty raceway in which wiring is to
be installed if the raceway is nore than 50 feet in |l ength and contains
nore than the equival ent of two 90-degree bends, or where the raceway is
nore than 150 feet in length. The pull wire shall be of No. 14 AWG
zinc-coated steel, or of plastic having not |ess than 200 pounds per square
inch tensile strength. Not less than 10 inches of slack shall be left at
each end of the pull wre.

3.2.1.2 Condui t St ub- Ups

Where conduits are to be stubbed up through concrete floors, a short el bow
shall be installed below grade to transition fromthe horizontal run of
conduit to a vertical run. A conduit coupling fitting, threaded on the
inside shall be installed, to allow term nating the conduit flush with the
finished floor. Wring shall be extended in rigid threaded conduit to
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equi prent, except that where required, flexible conduit nay be used 6 inches
above the floor. Enpty or spare conduit stub-ups shall be plugged flush
with the finished floor with a threaded, recessed pl ug.

3.2.1.3 Bel ow Sl ab-on-Grade or in the G ound

El ectrical wiring bel ow sl ab-on-grade shall be protected by a conduit
system Conduit passing vertically through sl abs-on-grade shall be rigid
steel or IMC. Rigid steel or IMC conduits installed bel ow sl ab-on-grade or
in the earth shall be field wapped with 0.010 inch thick pipe-wapping
plastic tape applied with a 50 percent overlay, or shall have a
factory-applied polyvinyl chloride, plastic resin, or epoxy coating system

3.2.1.4 Installing in Slabs Including Slabs on G ade

Conduit installed in slabs-on-grade shall be rigid steel or IMC. Conduits
shall be installed as close to the mddle of concrete slabs as practicable
wi t hout disturbing the reinforcenent. CQutside dianeter shall not exceed
1/3 of the slab thickness and conduits shall be spaced not closer than 3
diameters on centers except at cabinet |ocations where the slab thickness
shal | be increased as approved by the Contracting Oficer. \Where conduit
is run parallel to reinforcing steel, the conduit shall be spaced a m ni num
of one conduit dianeter away but not |ess than one inch fromthe

rei nforcing steel.

3.2.1.5 Changes in Direction of Runs

Changes in direction of runs shall be nade with symetrical bends or
cast-netal fittings. Field-nade bends and offsets shall be nade with an
approved hi ckey or conduit-bending nachine. Crushed or deforned raceways
shall not be installed. Trapped raceways in danp and wet | ocations shall be
avoi ded where possible. Lodgment of plaster, dirt, or trash in raceways,
boxes, fittings and equi pnent shall be prevented during the course of
construction. C ogged raceways shall be cleared of obstructions or shal

be repl aced.

3.2.1.6 Supports

Metal lic conduits and tubing,and the support systemto which they are
attached, shall be securely and rigidly fastened in place to prevent
vertical and horizontal novenent at intervals of not nore than 10 feet and
within 3 feet of boxes, cabinets, and fittings, with approved pipe straps,
wal | brackets, conduit clanps, conduit hangers, threaded C-cl anps, beam
clanps, or ceiling trapeze. Loads and supports shall be coordinated with
supporting structure to prevent damage or deformation to the structure.
Loads shall not be applied to joist bridging. Attachnment shall be by wood
screws or screwtype nails to wood; by toggle bolts on holl ow nmasonry
units; by expansion bolts on concrete or brick; by nmachine screws, wel ded
threaded studs, heat-treated or spring-steel-tension clanps on steel work.
Nai | -type nylon anchors or threaded studs driven in by a powder charge and
provided with | ock washers and nuts may be used in |lieu of expansion bolts
or machi ne screws. Raceways or pipe straps shall not be welded to stee
structures. Cutting the main reinforcing bars in reinforced concrete beans
or joists shall be avoided when drilling holes for support anchors. Holes
drilled for support anchors, but not used, shall be filled. |In partitions
of light steel construction, sheet-netal screws nmay be used. Raceways
shal | not be supported using wire or nylon ties. Raceways shall be

i ndependent |y supported fromthe structure. Upper raceways shall not be
used as a neans of support for |ower raceways. Supporting neans shall not
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be shared between electrical raceways and nechani cal piping or ducts.

Cabl es and raceways shall not be supported by ceiling grids. Except where
permitted by NFPA 70, wiring shall not be supported by ceiling support
systens. Conduits shall be fastened to sheet-netal boxes and cabinets with
two | ocknuts where required by NFPA 70, where insulating bushings are used,
and where bushings cannot be brought into firmcontact with the box;

ot herwi se, a single | ocknut and bushing nay be used. Threadless fittings
for electrical metallic tubing shall be of a type approved for the
conditions encountered. Additional support for horizontal runs is not
required when EMI rests on steel stud cutouts.

3.2.1.7 Exposed Raceways

Exposed raceways shall be installed parallel or perpendicular to walls,
structural nenbers, or intersections of vertical planes and ceilings.
Raceways under raised floors and above accessible ceilings shall be

consi dered as exposed installations in accordance with NFPA 70 definitions.

3.2.1.8 Conmruni cati ons Raceways

Conmruni cati ons raceways indicated shall be installed in accordance with the
previous requirenents for conduit and tubing and with the additiona
requirenent that no length of run shall exceed 50 feet for 1/2 inch and 3/4
inch sizes, and 100 feet for 1 inch or |larger sizes, and shall not contain
nore than two 90-degree bends or the equivalent. Additional pull or
junction boxes shall be installed to conply with these limtations whether
or not indicated. Inside radii of bends in conduits of 1 inch size or

| arger shall not be less than ten tines the nom nal dianeter

3.2.2 Cabl es and Conductors

Installation shall conformto the requirenments of NFPA 70. Covered, bare
or insul ated conductors of circuits rated over 600 volts shall not occupy
the sanme equi pnment wiring enclosure, cable, or raceway with conductors of
circuits rated 600 volts or |ess.

3.2.2.1 Si zi ng

Unl ess ot herwi se noted, all sizes are based on copper conductors and the
insulation types indicated. Sizes shall be not |ess than indicated.
Branch-circuit conductors shall be not snmaller than No. 12 AWG  Conductors
for branch circuits of 120 volts nore than 100 feet |ong from panel to

| oad, shall be no snaller than No. 10 AW Class 1 renote control and
signal circuit conductors shall be not less than No. 14 AW C ass 2
renote control and signal circuit conductors shall be not less than No. 16
AWG Class 3 lowenergy, renote-control and signal circuits shall be not

l ess than No. 22 AWG

3.2.2.2 Use of Al um num Conductors in Lieu of Copper
Al umi num conductors shall not be used.

3.2.2.3 Cabl e Splicing
Splices shall be nade in an accessible location. Crinping tools and dies
shal | be approved by the connector nmanufacturer for use with the type of

connector and conductor.

a. Copper Conductors, 600 Volt and Under: Splices in conductors No.
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3.

3.

10 AWG and snal | er dianmeter shall be nmade with an insul ated,
pressure-type connector. Splices in conductors No. 8 AWG and
| arger dianeter shall be nmade with a sol derl ess connector and
insulated with tape or heat-shrink type insulating materia
equi val ent to the conductor insulation

2.2.4 Conductor Identification and Taggi ng

Power, control, and signal circuit conductor identification shall be
provided within each enclosure where a tap, splice, or termnation is nmade.
Were several feeders pass through a comon pull box, the feeders shall be
tagged to indicate clearly the electrical characteristics, circuit nunber
and panel designation. Phase conductors of |ow voltage power circuits
shall be identified by color coding. Phase identification by a particular
col or shall be mmintained continuously for the length of a circuit,

i ncludi ng junctions.

a. Color coding shall be provided for service, feeder, branch, and
ground conductors. Color shall be green for groundi ng conductors
and white for neutrals; except where neutrals of nore than one
systemare installed in the sane raceway or box, other neutra
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-volt, 3-phase: Black(A), red(B), and blue(C

b. Conductor phase and voltage identification shall be nmade by
col or-coded insulation for all conductors snmaller than No. 6 AWG
For conductors No. 6 AWG and | arger, identification shall be nade
by col or-coded insulation, or conductors with black insulation nmay
be furnished and identified by the use of half-Iapped bands of
colored electrical tape wapped around the insulation for a
m ni mum of 3 inches of length near the end, or other nethod as
submitted by the Contractor and approved by the Contracting
Oficer.

c. Control and signal circuit conductor identification shall be nmade
by col or-coded insul ated conductors, plastic-coated sel f-sticking
printed markers, permanently attached stanped netal foil markers,
or equival ent neans as approved. Control circuit termnals of
equi pnent shall be properly identified. Terninal and conductor
identification shall match that shown on approved detail draw ngs.

Hand lettering or marking i s not acceptable.

3 BOXES AND SUPPCORTS

Boxes shall be provided in the wiring or raceway systens where required by
NFPA 70 for pulling of wires, making connections, and nounting of devices
or fixtures. Pull boxes shall be furnished with screwfastened covers.

I ndi cated el evati ons are approxi mate, except where m ni rum nounti ng hei ghts
for hazardous areas are required by NFPA 70. Unless otherw se indicated,
boxes for wall switches shall be nounted 48 inches above finished floors.
Switch and outl et boxes |ocated on opposite sides of fire rated walls shal
be separated by a mninum horizontal distance of 24 inches. The total
combi ned area of all box openings in fire rated walls shall not exceed 100
square inches per 100 square feet. Maxi mum box areas for individual boxes
infirerated walls vary with the manufacturer and shall not exceed the
maxi mum specified for that box in UL Elec Const Dir. Only boxes listed in
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UL Elec Const Dir shall be used in fire rated walls.
3.3.1 Box Applications

Each box shall have not | ess than the volume required by NFPA 70 for nunber
of conductors enclosed in box. Boxes for netallic raceways shall be |isted
for the intended use when located in normally wet |ocations, when flush or
surface mounted on outside of exterior surfaces, or when located in
hazardous areas. Boxes installed in wet |ocations and boxes installed
flush with the outside of exterior surfaces shall be gasketed. Boxes for
nounting lighting fixtures shall be not |ess than 4 inches square, or
octagonal , except snaller boxes may be installed as required by fixture
configuration, as approved. Cast-netal boxes with 3/32 inch wall thickness
are acceptable. Large size boxes shall be NEMA 1 or as shown. Boxes in
other |ocations shall be sheet steel except that al um num boxes may be used
with al um num conduit, and nonnetal lic boxes nay be used with nonnetallic
conduit and tubing or nonnmetallic sheathed cabl e system when permtted by
NFPA 70. Boxes for use in masonry-block or tile walls shall be
square-cornered, tile-type, or standard boxes havi ng square-cornered,
tile-type covers.

3.3.2 Brackets and Fasteners

Boxes and supports shall be fastened to wood with wood screws or screwtype
nails of equal holding strength, with bolts and nmetal expansion shields on
concrete or brick, with toggle bolts on hollow masonry units, and with
machi ne screw or wel ded studs on steel work. Threaded studs driven in by
powder charge and provided with | ockwashers and nuts, or nail-type nylon
anchors may be used in lieu of expansion shields, or machi ne screws.
Penetration of nmore than 1-1/2 inches into reinforced-concrete beans or
nmore than 3/4 inch into reinforced-concrete joists shall avoid cutting any
main reinforcing steel. The use of brackets which depend on gypsum
wal | board or plasterboard for primary support will not be permtted. In
partitions of light steel construction, bar hangers with 1 inch |ong studs,
nount ed between netal wall studs or netal box nmounting brackets shall be
used to secure boxes to the building structure. Wen netal box mounting
brackets are used, additional box support shall be provided on the side of
the box opposite the brackets. This additional box support shall consist
of a mininum 12 inch long section of wall stud, bracketed to the opposite
side of the box and secured by two screws through the wall board on each
side of the stud. Metal screws may be used in lieu of the metal box
nounti ng brackets.

3.3.3 Mounting in Walls, Ceilings, or Recessed Locations

In walls or ceilings of concrete, tile, or other non-conbustible material,
boxes shall be installed so that the edge of the box is not recessed nore
than 1/4 inch fromthe finished surface. Boxes nounted in conbustible
wall's or ceiling material shall be nounted flush with the finished surface.
The use of gypsum or plasterboard as a means of supporting boxes will not
be permitted. Boxes installed for concealed wiring shall be provided with
sui tabl e extension rings or plaster covers, as required. The bottom of
boxes installed in masonry-block walls for conceal ed wiring shall be
nounted flush with the top of a block to mninmize cutting of the bl ocks,
and boxes shall be located horizontally to avoid cutting webs of bl ock.
Separ ate boxes shall be provided for flush or recessed fixtures when
required by the fixture term nal operating tenperature, and fixtures shal
be readily renpvable for access to the boxes unless ceiling access panels
are provided.
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3.3.4 Installation in Overhead Spaces

I n open overhead spaces, cast-netal boxes threaded to raceways need not be
separately supported except where used for fixture support; cast-netal
boxes having threadl ess connectors and sheet netal boxes shall be supported
directly fromthe building structure or by bar hangers. Hangers shall not
be fastened to or supported fromjoist bridging. Were bar hangers are
used, the bar shall be attached to raceways on opposite sides of the box
and the raceway shall be supported with an approved type fastener not nore
than 24 inches fromthe box.

3.4 DEVI CE PLATES

One- pi ece type device plates shall be provided for all outlets and
fittings. Plates on unfinished walls and on fittings shall be of
zinc-coated sheet steel, cast-netal, or inpact resistant plastic having
rounded or bevel ed edges. Plates on finished walls shall be of satin
finish corrosion resistant steel or satin finish chrom um plated brass.
Screws shall be of metal with countersunk heads, in a color to match the
finish of the plate. Plates shall be installed with all four edges in
continuous contact with finished wall surfaces w thout the use of mats or

simlar devices. Plaster fillings will not be permitted. Plates shall be
installed with an alignnent tolerance of 1/16 inch. The use of
sectional -type device plates will not be permitted. Plates installed in

wet | ocations shall be gasketed and provided with a hinged, gasketed cover,
unl ess ot herw se specifi ed.

3.5  RECEPTACLES
3.5.1 Dupl ex, 20-anpere, 125 volt

Dupl ex receptacl es shall be rated 20 anperes, 125 volts, two-pole,
three-wire, grounding type with polarized parallel slots. Bodies shall be
of ivory to match color of switch handles in the sane roomor to harnonize
with the color of the respective wall, and supported by nounting strap
havi ng pl aster ears. Contact arrangement shall be such that contact is
made on two sides of an inserted blade. Receptacle shall be side- or
back-wired with two screws per terminal. The third grounding pole shall be
connected to the netal nounting yoke. Switched receptacles shall be the
sanme as ot her receptacles specified except that the ungrounded pole of each
suitabl e receptacle shall be provided with a separate termnal. Only the
top receptacle of a duplex receptacle shall be wired for swi tching
application. Receptacles with ground fault circuit interrupters shall have
the current rating as indicated, and shall be UL Cass A type unless

ot herwi se shown. Gound fault circuit protection shall be provided as
required by NFPA 70 and as indicated on the draw ngs.

3.5.2 Weat her proof Applications

Weat her proof receptacles shall be suitable for the environnent, danmp or wet
as applicable, and the housings shall be |abeled to identify the allowabl e
use. Receptacles shall be marked in accordance with UL 514A for the type
of use indicated; "Danp |ocations", "Wt Locations", "Wt Location Only
When Cover C osed". Assenblies shall be installed in accordance with the
manuf acturer's reconmendati ons.

3.5.2.1 Danp Locati ons
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Receptacles in damp | ocations shall be nounted in an outlet box with a
gasket ed, weat herproof, cast-metal cover plate (device plate, box cover)
and a gasketed cap (hood, receptacle cover) over each receptacl e opening.
The cap shall be either a screwon type pernanently attached to the cover
plate by a short length of bead chain or shall be a flap type attached to
the cover with a spring | oaded hinge.

3.5.2.2 Wet Locati ons

Receptacles in wet |ocations shall be installed in an assenbly rated for
such use whether the plug is inserted or wthdrawn, unless otherw se
indicated. In a duplex installation, the receptacle cover shall be
configured to shield the connecti ons whether one or both receptacles are in
use.

3.6 WALL SW TCHES

Wal |l switches shall be of the totally enclosed tunbler type. The wal
switch handl e and switch plate color shall be ivory. Wring term nals
shal |l be of the screw type or of the sol derless pressure type having

sui tabl e conductor-rel ease arrangenent. Not nore than one switch shall be
installed in a single-gang position. Swtches shall be rated 20-anpere
120-volt for use on alternating current only.

3.7 SERVI CE EQUI PMENT

Servi ce-di sconnecti ng nmeans shall be of the encl osed nol ded-case main
circuit breaker located in panel board. Wen service disconnecting neans is
a part of an assenbly, the assenbly shall be listed as suitable for service
entrance equi pnent. Encl osures shall be sheet nmetal with hinged cover for
surface mounting unl ess otherw se indicated.

3.8 PANELBCARDS AND LOADCENTERS

Circuit breakers and switches used as a notor di sconnecting neans shall be
capabl e of being | ocked in the open position. Door |ocks shall be keyed
ali ke. Nanepl ates shall be as approved. Directories shall be typed to

i ndi cate | oads served by each circuit and mounted in a hol der behind a
clear protective covering. Busses shall be copper

3.8.1 Panel boar ds

Panel boards shall be circuit breaker or fusible switch equi pped as
i ndi cated on the draw ngs.

3.9 UNDERGROUND SERVI CE

Unl ess otherwi se indicated, interior conduit systens shall be stubbed out 5
feet beyond the building wall and 2 feet bel ow finished grade, for
interface with the exterior service lateral conduits. Qutside conduit ends
shall be bushed when used for direct burial service |lateral conductors.

Qut side conduit ends shall be capped or plugged until connected to exterior
conduit systens. Underground service lateral conductors will be extended
to building service entrance and terminated in accordance with the

requi rements of Section 16375A ELECTRI CAL DI STRI BUTI ON SYSTEM UNDERGROUND
and NFPA 70.

3.10 MOTORS
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Each notor shall conformto the hp and voltage ratings indicated, and shal
have a service factor and other characteristics that are essential to the
proper application and performance of the motors under conditions shown or
specified. Three-phase notors for use on 3-phase 208-volt systens shal
have a naneplate rating of 200 volts. Unless otherw se specified, al
notors shall have open franes, and continuous-duty classification based on
a 40 degree C anbient tenperature reference. Polyphase notors shall be
squirrel -cage type, having normal -starting-torque and | ow starting-current
characteristics, unless other characteristics are specified in other
sections of these specifications or shown on contract drawi ngs. The
Contractor shall be responsible for selecting the actual horsepower ratings
and other notor requirenents necessary for the applications indicated.
When el ectrically driven equi prent furni shed under other sections of these
specifications materially differs fromthe design, the Contractor shal
make the necessary adjustments to the wiring, disconnect devices and
branch-circuit protection to acconmpdate the equi prent actually install ed.

3.11 MOTOR- DI SCONNECT MEANS

Each notor shall be provided with a di sconnecti ng means when required by
NFPA 70 even though not indicated. For single-phase motors, a single or
doubl e pole toggle switch, rated only for alternating current, will be
acceptabl e for capacities |less than 30 anperes, provided the anpere rating
of the switch is at |east 125 percent of the notor rating. Sw tches shal
di sconnect all ungrounded conductors.

3.12 LI GHTI NG FI XTURES, LAMPS AND BALLASTS

Thi s paragraph shall cover the installation of lanps, lighting fixtures and
ballasts in interior or building nounted applications.

3.12. 1 Lamps

Lanps of the type, wattage, and voltage rating indicated shall be delivered
to the project in the original cartons and installed just prior to project
conpletion. Lanps installed and used for working light during construction
shal | be replaced prior to turnover to the Governnent if nore than 15% of
their rated |life has been used. Lanps shall be tested for proper operation
prior to turn-over and shall be replaced if necessary with new | amps from
the original manufacturer. 10% spare |anps of each type, fromthe origina
manuf acturer, shall be provided.

3.12. 2 Li ghting Fixtures

Fi xtures shall be as shown and shall conformto the follow ng
specifications and shall be as detailed on the drawings. |Illustrations
shown on the drawi ngs are indicative of the general type desired and are
not intended to restrict selection to fixtures of any particul ar

manuf acturer. Fixtures of simlar designs and equi val ent energy
efficiency, light distribution and brightness characteristics, and of equa
finish and quality will be acceptable if approved. In suspended acoustica
ceilings with fluorescent fixtures, the fluorescent energency light
fixtures shall be furnished with self-contained battery packs.

3.12. 2.1 Accessori es

Accessories such as straps, nounting plates, nipples, or brackets shall be
provi ded for proper installation.
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3.12.2. 2 Ceiling Fixtures

Ceiling fixtures shall be coordinated with and suitable for installation
in, on or fromthe ceiling as shown. Installation and support of fixtures
shall be in accordance with NFPA 70 and manufacturer's recomrendati ons.
Where seismic requirenents are specified herein, fixtures shall be
supported as shown or specified. Recessed fixtures shall have adjustable
fittings to permt alignment with ceiling panels. Recessed fixtures
installed in fire-resistive ceiling construction shall have the sane fire
rating as the ceiling or shall be provided with fireproofing boxes having
materials of the same fire rating as the ceiling, in conformance w thUL
El ec Const Dir. Surface-mounted fixtures shall be suitable for fastening
to the ceiling panel structural supports.

3.12.2.3 Fixtures for Installation in Gid Type Ceilings

Fi xtures for installation in grid type ceilings which are smaller than a
full tile shall be centered in the tile. 1 by 4 foot fixtures shall be
mounted along the grid rail as shown. Wrk above the ceiling shall be
coordi nated anong the trades to provide the lighting | ayout shown.

Fi xtures nmounted to the grid shall have trimexactly conpatible with the
grid. Contractor shall coordinate trins with ceiling trades prior to
ordering fixtures. Metric fixtures shall be designed to fit the netric
grid specified. Fixtures in continuous rows shall be coordinated between
trades prior to ordering. Fixtures shall be nounted using i ndependent
supports capabl e of supporting the entire weight of the fixture. No
fixture shall rest solely on the ceiling grid. Recessed fixtures installed
in seismc areas should be installed utilizing specially designed seismc
clips. See 13080 Seisnic Protection for M scell aneous Equi prent. Junction
boxes shall be supported at four points.

3.12.2. 4 Suspended Fi xtures

Suspended fixtures shall be provided with swivel hangers or hand-straights
so that they hang plunmb. Pendants, rods, or chains 4 feet or |onger
excluding fixture shall be braced to prevent swaying using three cabl es at
120 degrees of separation. Suspended fixtures in continuous rows shal

have internal w reway systens for end to end wiring and shall be properly
aligned to provide a straight and continuous row wi t hout bends, gaps, |ight
| eaks or filler pieces. Aligning splines shall be used on extruded

al umi num fixtures to assure hairline joints. Steel fixtures shall be
supported to prevent "oil-canning" effects. Fixture finishes shall be free
of scratches, nicks, dents, and warps, and shall match the color and gl oss
specified. Pendants shall be finished to match fixtures. Aircraft cable
shal |l be stainless steel. Canopies shall be finished to match the ceiling
and shall be low profile unless otherwi se shown. Maxi nrum di stance bet ween
suspensi on points shall be 10 feet or as recomended by the manufacturer,
whi chever is |ess.

Suspended fixtures installed in seisnic areas shall have 45% sw vel hangers

and shall be |l ocated with no obstructions within the 45%range in all

directions. The stem canopy and fixture shall be capabl e of 45% sw ng.
3.12.3 Bal | asts

Renote type ballasts or transformers, where indicated, shall be nmounted in

a well ventilated, easily accessible location, within the maxi num operating
di stance fromthe |l anp as designated by the manufacturer.
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3.12. 4 Emer gency Light Sets

Emergency |light sets shall conformto UL 924 with the nunber of heads as
indicated. Sets shall be permanently connected to the wiring system by
conductors installed in short | engths of flexible conduit.

3.13 EQUI PMENT CONNECTI ONS

Wring not furnished and installed under other sections of the
specifications for the connection of electrical equipnent as indicated on
the draw ngs shall be furnished and installed under this section of the
specifications. Connections shall conply with the applicable requirenents
of paragraph WRING METHODS. Flexible conduits 6 feet or less in length
shal |l be provided to all electrical equi pment subject to periodic renoval,
vi bration, or nmovenent and for all motors. Al motors shall be provided
wi th separate groundi ng conductors. Liquid-tight conduits shall be used in
danp or wet | ocations.

3.14 CIRCU T PROTECTI VE DEVI CES

The Contractor shall calibrate, adjust, set and test each new adjustable
circuit protective device to ensure that they will function properly prior
to the initial energization of the new power system under actual operating
condi tions.

3.15 PAI NTI NG AND FI NI SHI NG

Fi el d-applied paint on exposed surfaces shall be provided under Section
09900 PAI NTS AND COATI NGS.

3.16 REPAI R OF EXI STI NG WORK

The work shall be carefully laid out in advance, and where cutting,
channel ing, chasing, or drilling of floors, walls, partitions, ceiling, or
other surfaces is necessary for the proper installation, support, or
anchorage of the conduit, raceways, or other electrical work, this work
shal |l be carefully done, and any danage to buil ding, piping, or equipnent
shal |l be repaired by skilled mechanics of the trades involved at no
addi ti onal cost to the Governmnent.

3. 17 FI ELD TESTI NG

Field testing shall be perfornmed in the presence of the Contracting
Oficer. The Contractor shall notify the Contracting O ficer 30 days prior
to conducting tests. The Contractor shall furnish all materials, |abor,
and equi pnent necessary to conduct field tests. The Contractor shal
performall tests and inspection recommended by the manufacturer unless
specifically wai ved by the Contracting Officer. The Contractor shal
maintain a witten record of all tests which includes date, test perforned,
personnel invol ved, devices tested, serial number and nane of test

equi prrent, and test results. Al field test reports will be signed and
dated by the Contractor.

3.17.1 Saf ety
The Contractor shall provide and use safety devices such as rubber gl oves,
protective barriers, and danger signs to protect and warn personnel in the

test vicinity. The Contractor shall replace any devices or equi prent which
are danmaged due to inproper test procedures or handling.
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3.17.2 G ound- Resi stance Tests

The resistance of each groundi ng el ectrode shall be neasured using the
fall-of-potential nethod defined in |EEE Std 81. Soil resistivity in the
area of the grid shall be nmeasured concurrently with the grid neasurenents.
G ound resistance neasurenents shall be made before the electrica
distribution systemis energized and shall be nmade in normally dry
conditions not less than 48 hours after the last rainfall. Resistance
neasur enents of separate grounding el ectrode systens shall be nade before
the systens are bonded toget her bel ow grade. The conbi ned resistance of
separate systens nay be used to neet the required resistance, but the
speci fied nunber of electrodes must still be provided.

a. Single rod electrode - 25 ohns.

3.17.3 Cabl e Tests
The Contractor shall be responsible for identifying all equi pnent and
devi ces that could be damaged by application of the test voltage and
ensuring that they have been properly disconnected prior to performng
insulation resistance testing. An insulation resistance test shall be
performed on all |ow and nedi um vol tage cables after the cables are
installed in their final configuration and prior to energization. The test
vol tage shall be 500 volts DC applied for one minute between each conduct or
and ground and between all possible conbinations of conductors. The
m ni mum val ue of resistance shall be:
R in negohns = (rated voltage in kV + 1) x 1000/ (length of cable in feet)

Each cable failing this test shall be repaired or replaced. The repaired
cable systemshall then be retested until failures have been elininated.

3.17.3.1 Low Vol tage Cabl e Tests
a. Continuity test.
b. Insulation resistance test.
3.17.4 Circuit Breaker Tests
3.17. 4.1 Circuit Breakers, Ml ded Case
a. Insulation resistance test phase-to-phase, all conbinations.
b. Insulation resistance test phase-to-ground, each phase.
c. Cosed breaker contact resistance test.
d. Manual operation of the breaker
3.18 OPERATI NG TESTS
After the installation is conpleted, and at such tinme as the Contracting
Oficer may direct, the Contractor shall conduct operating tests for
approval . The equi pnent shall be denobnstrated to operate in accordance

with the specified requirenents. An operating test report shall be
submitted in accordance with paragraph FI ELD TEST REPORTS.
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3.19 FI ELD SERVI CE
3.19.1 Onsite Training

The Contractor shall conduct a training course for the operating staff as
designated by the Contracting Oficer. The training period shall consist
of a total of 8 hours of normal working tinme and shall start after the
systemis functionally conpleted but prior to final acceptance tests. The
course instruction shall cover pertinent points involved in operating,
starting, stopping, servicing the equipnment, as well as all major elenents
of the operation and mai ntenance nmanuals. Additionally, the course
instructions shall denponstrate all routine maintenance operations. A VHS
format video tape of the entire training shall be submtted.

3.19.2 Install ati on Engi neer
After delivery of the equi pnment, the Contractor shall furnish one or nore
field engineers, regularly enployed by the equi prent nanufacturer to
supervi se the installation of equipnent, assist in the perfornmance of the
onsite tests, oversee initial operations, and instruct personnel as to the
operational and mai ntenance features of the equi pnent.

3.20  ACCEPTANCE
Fi nal acceptance of the facility will not be given until the Contractor has
successfully completed all tests and after all defects in installation,
materi al or operation have been corrected.

-- End of Section --

SECTI ON 16415A Page 32



PTR Addition to 3 Schools - Kingsolver, Midge & Pierce Elenentary 03813903
Fort Knox, Kentucky

Andt #0001
SECTI ON 16710N

STRUCTURED TELECOVMUNI CATI ONS CABLI NG AND PATHWAY SYSTEM ( AMDT 0001)
02/ 03

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.

TELECOVMUNI CATI ONS | NDUSTRY ASSOCI ATION (TIA) / ELECTRONIC
| NDUSTRI ES ALLI ANCE (EI A)

El A-310-D (1992) Cabinets, Racks, Panels, and
Associ at ed Equi pnment (ANSI/ El A/ 310- D)

El A Tl A-455-21- A (1988) FOTP-21 - Mating Durability of
Fi ber Optic Interconnecting Devices

El A TI A/ El A- 492AAAA- A (1998) 62.5-um Core Di aneter/125-um
O addi ng Di aneter O ass la G aded-| ndex
Mul ti node Optical Fibers
(ANSI / TI A/ El A- 492AAAA- A)

El A TI A/ El A-526-7 (1998) OFSTP-7 Measurenment of Optical
Power Loss of Installed Single-Mde Fiber
Cabl e Pl ant (ANSI/TIA El A-526-7)

El A TI A/ El A-526- 14A (1998) OFSTP- 14A Optical Power Loss
Measurenents of Installed Miltinode Fiber
Cabl e Plant (ANSI/TI A/ El A-526- 14A)

El A TI A/ El A-568-B. 1 (2001; Addendum 2001) Commerci al Buil di ng
Tel econmuni cations Cabling Standard - Part
1. General Requirenents
(ANSI / TI A/ EI A-568-B. 1)

El A TI A/ El A-568-B. 2 (2001) Commercial Building
Tel econmuni cati ons Cabling Standard - Part
2: Bal anced Twi sted Pair Cabling
Components (ANSI/ Tl A/ El A-568-B. 2)

El A TI A/ El A-568-B. 3 (2000; Addendum 2002) Optical Fiber
Cabl i ng Components St andard
(ANSI / TI Al El A-568- B. 3)

El A TI A/ El A-569- A (1998; Addenda 2000, 2001) Commerci al
Bui | di ng Standards for Tel econmuni cati ons
Pat hways and Spaces (ANSI/ Tl A/ El A-569-A)

El A TI A/ El A-606- A (2002) Administration Standard for the

Tel econmmuni cati ons I nfrastructure
(ANSI / TI A/ EI A- 606)
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1

El A TI A/ El A- 607 (1994) Commercial Buil ding Gounding and
Bondi ng Requirenments for
Tel econmuni cati ons (ANSI/ Tl A/ El A-607)
U. S. FEDERAL COVMUNI CATI ONS COWM SSI ON ( FCC)

FCC Part 68.5 Est abl i shment of Tel ephone Premi ses Wring
Attestation List

| NSULATED CABLE ENG NEERS ASSOCI ATI ON (| CEA)
| CEA S-90-661 (2000) Category 3, 5, & 5e Individually
Unshi el ded Twi sted Pair | ndoor Cable for
Use in General Purpose and LAN
Conmuni cati ons Wring Systens
NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATl ON ( NEMA)

NEMA WC 63.1 (2000) Twi sted Pair Prenise Voice and Data
Communi cati ons Cabl es

NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)
NFPA 70 (2002) National Electrical Code

UNDERWRI TERS LABORATORI ES (UL)

UL 444 (2002) Comuni cations Cabl es

UL 467 (1993; R 2001) G ounding and Bondi ng
Equi pnent

UL 514C (1996; R 2002) Nonnetallic CQutlet Boxes,

Fl ush- Devi ce Boxes, and Covers

UL 910 (1998) Fl ane- Propagati on and Snmoke-Density
Val ues for Electrical and Optical - Fi ber
Cabl es Used in Spaces Transporting
Envi ronmental Air

UL 969 (1995; R 2001, Bul. 2001) WMarking and
Label i ng Systens

UL 1863 (2000; Bul. 2001) Conmunications Grcuit
Accessori es

.2 RELATED REQUI REMENTS

Section 16415A, "Electrical Wrk, Interior"” applies to this section with
addi tions and nodifications specified herein. The prem ses distribution
shal | consist of inside-plant horizontal, riser, and backbone cabl es and
connecting hardware to transport tel ephone and data (including LAN) signals
anong equi pnent itens in a building.

3 DEFI NI TI ONS

3.1 Main Distribution Frane (MNDF)
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A physical structure at a central |ocation for term nating permanent
backbone cables to interconnect with service provider (SP) equipnent at the
activity m ni mum poi nt of presence. The MDF generally includes vendor
specific conponents to support voice and data circuits, building surge
protector assenblies, main cross connect blocks, equi pnent support franes,
and wood backboard (if MDF is wall nounted). The MDF is existing on this

j ob.

1.3.2 Buil ding Distribution Frame (BDF)

A structure with terminations for connecting backbone, campus, and

hori zontal cabling. The BDF generally includes a cross connect, equipnent

support frane, and wooden backboard or termnal cabinet. The BDF shal

i nclude building protector assenblies when used for canpus backbone or SP

cabling. The BDF is existing on this job, contractor will be responsible
for termnating a new 12 strand nulti-node fiber optic cable froma new | DF
into the existing BDF

1.3.3 Internediate Distribution Frane (I|DF)

An internediate termi nation point for horizontal wring and cross

connections within tel ecommuni cations closets or wiring closets.
Contractor will be responsible for creating a new IDF in the new buil di ng.
The IDF will be a fully enclosed "Data Cube" with 19" nounting rails.

1.3.4 Tel econmuni cati ons C oset

An encl osed space for tel ecomunications equi pnent, term nations, and
cross-connect wiring for horizontal cabling.

1.4 ENVI RONVENTAL REQUI REMENTS

Connecting hardware shall be rated for operation under anmbient conditions of
32 to 140 degrees F and in the range of 0 to 95 percent relative humdity,
noncondensi ng.

1.5 SYSTEM DESCRI PTI ON

The structured tel ecormmuni cations cabling and pathway system shall include
permanent|ly install ed backbone and horizontal cabling, horizontal and
backbone pat hways, service entrance facilities, work area pathways,

tel econmuni cati ons outl et assenblies, conduit, raceway, and hardware for
splicing, termnating, and interconnecting. The horizontal system i ncludes
the cabling and pat hway between the tel ecomruni cations cl oset and the work
area tel ecormmunications outlet. The horizontal systemshall be wired in a
star topology with the IDF at the center or hub of the star. The backbone
cabling and pat hway system includes intrabuilding and interbuilding

i nterconnecting cabling, pathway, and term nal hardware to provide
connectivity between the MDF's, BDF's, and IDF's. The backbone system
shall be wired in a star topology with the MDF at the center or hub of the
star. Each network switch located in BDF's or IDF's will be connected to
the MDF by fiber. Switches in BDF's or IDFs will not be connected to each
other in the BDF or |IDF. Each BDF and | DF nust have adequate fiber to
connect all switches to the MDF with 25% spare.

1.6 SUBM TTALS

Government approval is required for submttals with a "G' designation;
submittals not having a "G' designation are for information only or as

SECTI ON 16710n Page 3



PTR Addition to 3 Schools - Kingsolver, Midge & Pierce Elenentary 03813903
Fort Knox, Kentucky

ot herwi se designated. Wen used, a designation followi ng the "G
designation identifies the office that will review the submttal for the
CGovernment. The followi ng shall be subnmitted in accordance with Section
01330 SUBM TTAL PROCEDURES:
SD- 02 Shop Drawi ngs
Tel econmuni cati ons drawi ngs; G AO
Distribution frames; G AO
SD- 03 Product Data
Tel econmuni cati ons cabl i ng (backbone and horizontal); G AO
Patch panels; G AO
Tel econmuni cati ons outl et/ connector assenblies; G AO
Equi pnent support frane; G AO
Bui | di ng protector assenblies; G AO
Connector blocks; G AO
Protector nodules; G AO
SD-06 Test Reports
Tel econmuni cations cabling testing; G AO
Factory reel tests; G AO
Furnish factory reel tests for optical fiber cables.
SD-07 Certificates
Contractor Qualifications; G AO
Manufacturer Qualifications; G AO
Test plan; G AO
SD-10 Operation and Mai ntenance Data

Tel econmuni cati ons cabling and pathway system Data Package 5; G

Subnit operations and mai ntenance data in accordance with Section 01781,
"Operation and Mintenance Data" and as specified herein.

1.7 ADDI Tl ONAL SUBM TTAL REQUI REMENTS

1.7.1 Tel econmuni cati ons Drawi ngs
Provi de regi stered conmuni cati ons distribution designer (RCDD) approved
drawi ngs conplete with wiring diagrans and details required to prove that
the distribution systemshall properly support connectivity fromthe

t el econmuni cati ons equi pnent roomto tel ecomruni cati ons work area outlets.
Show the entrance facility and | ayout of cabling and pathway runs, cross
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connect points, MDF, BDF, |DF, grounding system terninating block
arrangenents and type. Draw ngs shall depict final tel ecomunications
cabling configuration, including |ocation, color coding, gage, pair

assi gnnent, polarization, and term nating bl ocks | ayout at cross connect
poi nts and patch panels after tel ecomruni cations cable installation.
Provide a plastic |am nated schematic of the as-installed

t el econmuni cati ons cabl e system showi ng cabling, BDF's, IDF's, MDF's, and
equi prrent roons keyed to floor plans by room nunber. Mount the | am nated
schematic near the MDF as directed by the Contracting Oficer.

1.7.2 Di stribution Franes

Provi de shop drawi ng showi ng | ayout of applicable equi pnent including

exi sting incomng cable stub or connector blocks, building protector
assenbl y, outgoing cable connector blocks and existing equi pment | ocations,
spaces and racks.

1.7.3 Qualifications
1.7.3.1 M ni mum Contractor Qualifications

Prior to installation, submt data of provider's experience and
qualifications. Al work under this section shall be perfornmed by and al
equi pnent shall be provided by a certified Tel ecommuni cati ons Contractor,
hereinafter referred to as the Contractor. The Contractor shall have the
followi ng qualifications in Tel ecomuni cati ons Systens installation:

a. Contractor shall have a mninmumof 3 years experience in the
application, installation and testing of the specified systens and
equi pnent .

b. Al supervisors and installers assigned to the installation of
this systemor any of its conmponents shall have factory
certification fromeach equi prent nanufacturer that they are
qualified to install and test the provided products.

c. Al installers assigned to the installation of this systemor any
of its conponents shall be Building Industry Consulting Services
International (BICSI) Registered Cabling Installation Technicians
or have a mninumof 3 years experience in the installation of the
speci fied copper and fiber optic cable and conponents. |Include
nanes and | ocations of two projects successfully conpleted using
optical fiber and copper comruni cations cabling systens. |nclude
witten certification fromusers that systens have perforned
satisfactorily for not less than 18 nmonths. Include specific
experience in installing and testing structured tel econmuni cations
di stribution systens using optical fiber and Category 5e or
Category 6 cabling systens.

1.7.3.2 M ni mum Manuf acturer Qualifications
The equi pnent and hardware provided under this contract will be from
manuf acturers that have a m ni nrum of 3 years experience in producing the
types of systens and equi pnent specified.

1.7.4 Test Pl an
Provide a conplete and detailed test plan for the tel ecommunications

cabling systemincluding a conplete list of test equipnment for the UTP and
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optical fiber conponents and accessories 60 days prior to the proposed test
date. Include procedures for certification, validation, and testing.

.7.5 Additions to Operation and Mii ntenance Manual s

In addition to requirements of Data package 5 for the tel ecomunications
cabling and pat hway system include the requirenments of paragraph entitled
"Tel econmuni cati ons Draw ngs."

. 8 DELI VERY AND STORAGE

Provi de protection fromweather, noisture, dirt, dust, and other
contami nants for tel ecomuni cati ons cabling and pat hway equi pnent placed in
st or age.

PART 2 PRODUCTS

2.

1 COVPONENTS

UL or third party certified. Provide a conplete system of

tel econmuni cati ons cabling and pat hway conponents using star topol ogy and
support structures, pathways, and spaces conplete with conduits, pul

Wi res, wreways, cable trays, termi nal boxes, outlets, cables, and junction
boxes. Fixed cabl es and pat hway systens for tel ecommunications systens
shall be UL listed or third party independent testing |aboratory certified,
and shall conply with NFPA 70.

.2 PATHWAYS ( BACKBONE AND HORI ZONTAL)

ElIA TI AVElI A-569-A.  Pathway shall be conduit, cable tray, underfloor duct,
access floor, and wireway installations. Provide grounding and bondi ng as
required by EIA TIA ElI A-607. Cable tray wiring shall conply with NFPA 70.

2.1 Wor k Area Pat hways

Conply with EIA TIA El A-569- A

.3 TELECOVMUNI CATI ONS CABLI NG

Cabling shall be UL listed for the application and shall conply with EIA
TI A/ EI A-568-B. 1, EIA TI A/ ElI A-568-B.2, EIA TIA El A-568-B.3 and NFPA 70.
Provide a | abeling systemfor cabling as required by EIA TI A El A-606-A and
UL 969. Cabling manufactured nore than 12 nonths prior to date of
installation shall not be used.

. 3.1 Backbone Cabl i ng

.3.1.1 Backbone Copper

| CEA S-90-661, EIA TIA/EIA-568-B.1, EIA TIA El A-568-B.2 and UL 444, copper
backbone cabl e shall be solid conductor, 24 AW5 100 ohm 100-pair UTP
(Unshi el ded twi sted pair), NFPA 70 CVR rated fornmed into 25 pair binder
groups covered with a gray thernoplastic jacket. NFPA 70 type CVWP may be
substituted for type CVR  Pair twi st I engths and frequency per unit |ength
shall be determ ned by the manufacturer. A mininmmof two conductor tw sts
per foot is required. Color coding shall conmply with industry standards
for 25 pair cables.

2.3.1.2 Backbone Optical Fiber
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El A TI A/ El A- 492AAAA- A, EI A TI A/ El A-492CAAA, EIA TI A/ ElI A-568-B. 3, and NFPA 70.
Optical fiber cable shall be 62.5/125-um 12-fiber nmultinode a
nonconductive optical fiber riser cable (OFNR) rating. Nonconductive

optical fiber riser cable may be substituted for type nonconductive optica

fi ber plenumcable (OFNP). The cable jacket shall be orange.

2.3.2 Hori zontal Cabling

Conply with NFPA 70, NEMA WC 63.1, |CEA S-90-661 and perfornmance
characteristics in EIA TI A/ El A-568-B. 1.

2.3.2.1 Hori zontal Copper

El A TI A/ El A-568-B. 2, NFPA 70, UTP (unshielded twisted pair), 100 ohm
Provide four each individually tw sted pair, 24 AW conductors, Category 6
general purpose (CM5 rated, with a blue PVC jacket. Plenumor riser
(CVR) cable may be substituted for general purpose cable.

2.3.2.2 Hori zontal Optical Fiber

El A TI A/ El A- 492AAAA- A, EI A TI A/ El A-492CAAA, EIA TI A EI A-568-B. 3, and NFPA 70.
Optical fiber cable shall be 62.5/125-um 12-fiber nultinode with a
nonconductive optical fiber riser cable (OFNR) rating. Nonconductive

optical fiber riser cable may be substituted for type nonconductive optica

fi ber plenumcable (OFNP). The cable jacket shall be orange.

2.4 DI STRI BUTI ON FRAMES

Provide building distribution franes (BDF' s), internediate distribution
franes (IDF's), and main distribution frames (MDF's) as shown on design
drawi ngs for term nating and cross connecti ng permanent cabling.

2.4.1 Equi pnent Support Frane
El A- 310- D.

a. Cabinets, wall-nmounted nodul ar type, 16 gauge steel construction
treated to resist corrosion. Cabinet shall have have | ockable
front door, |ouvered side panels, 250 CFM cabinet top nounted fan
ground lug, and top and bottom cabl e access. Cabinet shall be
provided with 3/4 inch plywod backboard, fire-rated or covered
with two coats of gray or a lighter color fire retardant paint and
shall be conpatible with 19 inch panel mounting. Al cabinets
shal |l be keyed alike. A duplex AC outlet shall be provided within
the cabinet. An AC outlet will be provided in the cabinet
conpati ble for connection to a governnment provided UPS.

2.4.2 Connect or Bl ocks
I nsul ati on di spl acenent Type 110 for Category 6 or higher systens. Provide
bl ocks for the number of horizontal and backbone cables term nated on the
bl ock.

2.4.3 Pat ch Panel s
Provide ports for the nunmber of horizontal and backbone cabl es term nated

on the panel plus 25 percent spare. Provide pre-connectorized Optica
fi ber and copper patch cords for patch panels. Provide patch cords with
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2.

dupl ex SC/ ST connectors as specified. Patch cords shall neet mininmum
performance requirements specified in EIA TI A/EIA-568-B.1, EIA
TI A/ El A-568-B. 2, EIA TI A/El A-568-B.3 for cables and hardware specifi ed.

.4.3.1 Modul ar to 110 Bl ock Patch Pane

EIA TIA ElA-568-B. 1, EIA TIA El A-568-B.2, EIA TIA El A-568-B.3. Panels
shall be third party verified and shall conply with EIA/TIA Category 6
requi renents. Panel shall be constructed of 0.09 inch m ninum al um num and
shal |l be conpatible with an EIA 19 inch equi pnent rack. Panel shal

provi de 48 non-keyed, RJ-45 ports, wired to T568B. Patch panels shal

term nate the building cabling on 110-style insulation displacenent
connectors and shall utilize a printed circuit board interface. The rear
of each panel shall have incomng cable strain-relief and routing guides.
Panel s shall have each port factory nunbered and be equi pped with | am nated
pl asti ¢ namepl at es above each port.

.4.3.2 Fi ber Optic Patch Pane

Provi de panel for maintenance and cross-connecting of optical fiber cables.

Panel shall be constructed of 0.09 inch mninmum al um num and shall be
conpatible with a EIA 19 inch equi pnent rack. Each panel shall provide 24
ST mul ti node adapters. Adapters shall utilize netallic alignnent sleeves.
Provi de dust cover for all unused adapters. The rear of each panel shal
have a cabl e nanagenent tray a m ni mum of 8 inches deep with renovabl e
cover, incomng cable strain-relief and routing guides. Panels shall have
each adapter factory numbered and be equi pped with [ am nated pl astic
nanepl at es above each adapter

.5 TELECOVMUNI CATI ONS QUTLET BOXES

Standard type 4 inches square by 2 1/8 inches deep. Munt flush in
finished walls at height indicated. Qutlet boxes for wall-nmounted

t el ephones shall be 2 by 4 by 2 1/8 inches deep; nmounted at a hei ght of 48

i nches above finished floor. Depth of boxes shall be |arge enough to all ow
manuf acturers' recomended conductor bend radii. Electrical boxes for
fiber optic telecomunication outlets shall be 4-11/16 inch square by 2-1/8
inches deep with mnimum 3/8 inch deep single or two gang plaster ring as
shown and installed using a mninum 1 inch conduit system

.6 TELECOVMUNI CATI ONS OUTLET/ CONNECTOR ASSEMBLI ES

.6.1 Qut | et/ Connect or Copper

Qutl et/ connectors shall comply with FCC Part 68.5, EIA TIA/ El A-568-B.1, and
EIA TIA EIA-568-B. 2. UTP Qutlet/connectors shall be UL 1863 |isted,
non- keyed, 4-pair, constructed of high inpact rated thernoplastic housing
and shall be third party verified and shall conply with EIA/ TIA Category 6
requirements. CQutlet/connectors provided for Category 6 UTP cabling shal
neet or exceed the requirenents for the cable provided. Qutlet/connectors
shall be term nated using a 110-style PC board connector, col or-coded for
bot h T568A and T568B wiring. Each jack shall be wired T568B. UTP
outl et/ connectors shall conmply with EIA Tl A-455-21-A for 500 nating cycles.
UTP outl et/connectors installed in outdoor or marine environnents shall be
jell-filled type containing an anti-corrosive, nenory retaining conmpound.

6.2 Optical Fiber Adapters

Optical fiber adapters shall be suitable for ST style connectors. Adapters
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shall utilize netallic alignment sleeves. Provide dust cover for al
adapt ers.

2.6.3 Cover Pl ates

Tel ecommuni cations cover plates shall conply with UL 514C, and EI A

TIA/ElI A-568-B. 1, EIA TIA ElA-568-B.2, EIA TIAEl A-568-B.3; flush design
constructed of high inmpact thernmoplastic material. Stenciled lettering for
voi ce and data circuits shall be provided using thermal ink transfer
process.

2.6.4 Optical Fiber Distribution Pane

Wall mounted optical fiber distribution panel (OFDP) shall be constructed of
0. 12509 inch mni num anodi zed al um num Panel shall be divided into two
sections, distribution and user. Distribution section shall have strain
relief, routing guides and shall be | ockable, user section shall have a
cover for patch cord protection. Each panel shall provide 12 ST adapters.
Adapters shall utilize nmetallic alignnent sleeves. Provide dust covers for
all adapters.

2.6.5 Optical Fiber Connectors

El A TI A-455-21-A. Optical fiber connectors shall be ST, epoxyless crinp
style conpatible with 62.5/125 nmultinode fiber. The connectors shal

utilize a zirconia ceramc ferrule. The connectors shall provide a maxi mum
attenuation of 0.3 dB @1300 nmwith less than a 0.2 dB change after 500
mati ng cycl es.

2.7 BACKBOARDS

Provide void-free, interior grade plywod 3/4 inch thick 4 by 4 feet.
Backboards shall be fire rated or covered with two coats of gray or a
lighter color, nonconductive, fire-retardant paint. Do not cover the fire
stanp on the backboard.

2.8 TERM NAL CABI NETS
Construct of zinc-coated sheet steel, 36 by 24 by 6 inches deep. Trim
shall be fitted with hinged door and |ocking |atch. Doors shall be maxi mum
size openings to box interiors. Boxes shall be provided with 5/8 inch
backboard with two-coat varnish finish. Mtch trim hardware, doors, and
finishes with Iighting panel boards. Provide |abel and identification
systens for tel ecommunications wiring consistent with EIA TI A El A-606- A.

2.9 GROUNDI NG AND BONDI NG PRODUCTS
Conply with UL 467, EIA TI A El A-607, and NFPA 70. Comnponents shall be
identified as required by EIA TIA El A-606-A. G ound rods shall be in
accordance with Section 16415A, "El ectrical Wrk, Interior.”

2.10 FI RESTOPPI NG MATERI AL
Provide in accordance with Section 07840, "Firestopping."

2.11 NAVEPLATES

Provi de nanepl ates for equi pnent cabinet doors in accordance with schedul e
provi ded on drawi ngs, or schools existing identification schene.
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PART 3 EXECUTI ON
3.1 | NSTALLATI ON

Tel ecommuni cati ons cabling and pat hway systens, including the horizonta
and backbone cabl e, pathway systens, tel ecomunications outl et/connector
assenbl i es, and associ ated hardware shall be installed in accordance with
EIA TIA EIA-568-B.1, EIA TIA EI A-568-B.2, EIA TI A/ El A-568-B. 3, EIA

TI A El A-569-A, NFPA 70, and UL standards as applicable. Cabling shall be
connected in a star topology network. Pathways shall be installed in
accordance with the foll owing mni mum cl earance di stances of 4 feet from
notors, generators, frequency converters, transforners, x-ray equi pnent or
uni nterrupti bl e power system 12 in from power conduits, panel boards, and
cabl e systens, 5 inches fromfluorescent or high frequency lighting system
fixtures.

DDESS standards call for 12 Category 6 LAN outlets to be installed in each

new cl assroom Cabl es from new classroons will extended fromfaceplates to
a new equi prrent cabinet |ocated as indicated on drawings. A 12 strand
mul ti node fiber optic cable will be run from a new patchpanel in the

equi pnent cabinet to a new patchpanel that will be located in an existing
BDF or IDF as indicated on the drawings. Al conductors of any installed
nedi a shall be fully term nated and tested in accordance with these

speci fications.

3.1.1 Cabl i ng

Install Category 6 UTP and optical fiber tel ecommuni cations cabling and

pat hway system as detailed in EIA TIA/EIA-568-B.1, EIA TIA/EIA-568-B.2, EIA
TIA/El A-568-B. 3. Screw termnals shall not be used. Use an approved

i nsul ation di spl acement connection (1DC) tool kit for copper cable

term nations. Do not untw st Category 6 UTP cables nore than one half inch
fromthe point of termnation to nmaintain cable geonetry. Provide service
| oop on each end of the cable, 10 ft. in the tel ecomunications closet,

3.3 ft in the work area outlet for optical fiber and 12 inches for UTP. Do
not exceed manufacturers' cable pull tensions for copper and optical fiber
cables. Provide a device to nonitor cable pull tensions. Do not exceed 25
pounds pull tension for four pair copper cables. Do not chafe or damage
outer jacket materials. Use only lubricants approved by cable

manuf acturer. Do not over cinch cables, or crush cables with staples. For
UTP cabl e bend radii shall not be less than four tines the cable dianeter.

3.1.1.1 Open Cabl e
Use only where specifically indicated on plans for use in cable trays, or
bel ow rai sed floors. Conply with EIA TI A El A-568-B. 1, EIA TI A El A-568-B. 2,
EIA TIA El A-568-B.3. Do not exceed cable pull tensions reconmended by the
manuf act urer.
a. Plenum cable shall be used where open cables are routed through
pl enum areas. Plenum cables shall conply with flammability plenum
requi renents of NFPA 70 and shall conply with UL 910.
3.1.1.2 Backbone Cabl e

a. Copper Backbone Cable. Copper cable between NMDF, BDF, and |DF
cl osets shall not be used.
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b. Optical fiber Backbone Cable. Install backbone optical fiber in
i ndi cated pat hways. Do not exceed manufacturer's reconmended
bending radii and pull tension. Prepare cable for pulling by
cutting outer jacket 10 inches |eaving strength nenbers exposed
for approximately 10 inches. Twi st strength nenbers together and
attach to pulling eye. Vertical cable support intervals shall be
in accordance with nmanufacturer's recomendati ons.

3.1.1.3 Hori zontal Cabling
Install horizontal cabling and pathway as indicated on draw ngs between
MDF, BDF, |DF, tel ecomunications closet and tel ecommunications outl et
assenbl i es at workstations.

3.1.2 Pat hway I nstallations
Conply with EIA TI A/ El A-569-A. Conceal conduit under floor slabs and
within finished walls, ceilings, and floors. Keep conduit mininum6 inches
away from parallel runs of electrical power equipnent, flues, steam and
hot water pipes. Install conduit parallel with or at right angles to
ceilings, walls, and structural nenbers where | ocated above accessible
ceilings and where conduit is visible after conpletion of project. Run
conduits in craw spaces and under floor slabs as if exposed. Install no
nore than two 90 degree bends for a single horizontal cable run

3.1.2.1 NOT USED

3.1.3 NOT USED

3.1.4 Servi ce Entrance Conduit, Overhead

Gal vani zed rigid steel or IMC fromservice entrance to service entrance
fitting or weatherhead outside of building.

3.1.5 NOT USED
3.1.6 Cabl e Hooks

Install cable hooks in accordance with EIA TI A/EI A-569-A. Only CWP and
OFNP type cabl e shall be installed in a plenum

3.1.7 Wrk Area Qutlets
3.1.7. 1 Term nati ons

Term nate UTP cable in accordance with EIA TIA/EI A-568-B. 1, EIA
TIA/ElI A-568-B. 2, EIA TIA EI A-568-B.3 and wiring configuration as specified.

3.1.7.2 Facepl at es
As a mnimum each jack shall be labeled as to its function and a uni que
nunber to identify cable link. Nunbering schenme shall be coordinated with
government representative to match existing schenes.
3.1.7.3 Cabl es
Unshi el ded twi sted pair and fiber optic cables shall have a m ni mum of 6

inches of slack cable loosely coiled into the tel econmuni cations outl et
boxes. M ni mum manuf acturer's bend radius for each type of cable shall not
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be exceeded.
3.1.7. 4 Pul | Cords

Pull cords shall be installed in all conduit serving tel ecomunications
outlets which do not initially have cable install ed.

3.1.8 Tel ecommuni cations Cl oset Term nation
Install term nation hardware required for Category 6 and optical fiber
system An insulation displacenent tool shall be used for term nating
copper cable to insulation displacenent connectors.
3.1.9 Equi pnent Support Franes
Install in accordance with EI A TI A/ El A-569- A
a. Cabinets, wall-munted nodul ar type. Mount cabinet to plywood
backboard per manufacturer's recomendati ons. Mount cabinet so
hei ght of hi ghest panel does not exceed 94 inches above fl oor
3.1.10 El ectrical Penetrations
Seal openings around el ectrical penetrations through fire resistance-rated
wal |, partitions, floors, or ceilings in accordance with Section 07840,
"Fi restoppi ng. "
3.1.11 Groundi ng and Bondi ng
In accordance with EIA TI A/ El A-607, and NFPA 70.
3.2 LABELI NG
3.2.1 Label s
Al'l labels shall be in accordance with EI A Tl A/ El A- 606- A.
3.2.2 Cabl e

Al'l cables shall be |abeled using color |abels on both ends with unencoded
identifiers per EIA TI A El A-606-A.

3.2.3 Term nati on Har dwar e

Al workstation outlets and patch panel connections shall be | abel ed using
col or coded | abels with unencoded identifiers as per EIA TIA/ El A-606-A.

3.3 TESTING
3.3.1 Tel econmuni cati ons Cabling Testing
Performtel ecommuni cations cabling inspection, verification, and
performance tests in accordance with EIA TIA/EI A-568-B. 1, EIA
TI A/ EI A-568-B. 2, EI A TI A/ El A-568-B. 3.
3.3.1.1 | nspection
Visually inspect cabling jacket materials for UL or third party

certification markings. Visually inspect UTP and optical fiber jacket
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materials for UL or third party certification markings. |nspect cabling
term nations in tel ecomruni cati ons roons and at workstations to confirm
color code for tip and ring pin assignnents, and inspect cabling
connections to confirmconpliance with EIA TIA/EI A-568-B. 1, EIA

TI A/ElI A-568-B. 2, and EIA TIA/EIA-568-B. 3. Visually confirm Category 6
mar ki ng of outlets, wallplates, outlet/connectors, and patch panels.

3.3.1.2 Verification Tests

UTP copper cabling shall be tested for DC | oop resistance, shorts, opens,
intermttent faults, and polarity between conductors, and between
conductors and shield, if cable has overall shield. Test operation of
shorting bars in connection blocks. Test cables after term nation but not
cross connected. Perform 250 MHz near end cross tal k (NEXT) and
attenuation tests for Category 6 systens installations.

Performoptical fiber end to end attenuation tests using an optical tine

domai n refl ectonmeter (OIDR) and nmanufacturer's recomrended test procedures.
Performtests in accordance with EIA Tl A El A-526-14A, Method B for

hori zontal, multinode optical fiber and EIA TI A El A-526-7, Method B for

backbone, single node optical fiber. Performverification acceptance tests

and factory reel tests.

3.3.1.3 Per f ormance Tests
a. Category 6 Links. PerformUTP link tests in accordance with ElA
TI A/EI A-568-B. 1, EIA TIA EIA-568-B.2, EIA TIA ElA-568-B.3. Tests
shall include wire map, length, attenuation, NEXT, and propagation
del ay.

b. Optical fiber Links. Performoptical fiber end to end attenuation
tests and reel tests at jobsite.

3.3.1. 4 Final Verification Tests
Performverification tests for UTP and optical fiber systens after the
conpl ete tel ecommuni cati ons cabling and outl et/connectors are installed.

Connect to the network interface device at the denmarcation point.

-- End of Section --
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