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SECTI ON 02220

DEMOLI TI ON
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 basic designation only.

AMERI CAN NATI ONAL STANDARDS | NSTI TUTE ( ANSI )

ANSI A10.6 (1990; R 1998) Safety Requirenents for
Denolition Operations

U S. ARW CORPS OF ENG NEERS ( USACE)
EM 385-1-1 (2003) Ssafety and Heal th Requirenents Mnual
U. S. NATI ONAL ARCHI VES AND RECORDS ADM NI STRATI ON ( NARA)
40 CFR 61- SUBPART M Nati onal Em ssion Standard for Asbestos
1.2 GENERAL REQUI REMENTS

Do not begin denoblition until authorization is received fromthe
Contracting O ficer. Renove rubbish and debris fromthe project site;
do not allow accunul ations on airfield pavenents. The work includes
denolition, salvage of identified itens and materials, and renoval of
resul ting rubbish and debris. Rubbish and debris shall be renoved
from Governnent property daily, unless otherw se directed, to avoid
accunmul ation at the denolition site. Materials that cannot be renpved
daily shall be stored in areas specified by the Contracting O ficer.
In the interest of occupational safety and health, the work shall be
performed in accordance with EM 385-1-1, Section 23, Denolition, and
ot her applicable Sections. In the interest of conservation, salvage
shall be pursued to the maxi num extent possible (in accordance with
Section 01572 CONSTRUCTI ON AND DEMOLI TI ON WASTE MANAGEMENT, i f
applicabl e; salvaged items and naterials shall be di sposed of as

speci fi ed.

1.3 SUBM TTALS
Covernnent approval is required for submittals with a "G' designati on;
submittals not having a "G' designation are for Contractor Quality
Control approval. The follow ng shall be submitted in accordance with
Section 01330 SUBM TTAL PROCEDURES:
SD-07 Certificates
Demolition plan; G RO

Notifications; G RO
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Submit proposed sal vage, denolition and renoval procedures
to the Contracting O ficer for approval before work is
started.

SD-11 Cd oseout Submittals
Recei pts

Recei pts or bills of |aden, as specified.

1.4 REGULATORY AND SAFETY REQUI REMENTS

Comply with federal, state, and | ocal hauling and di sposa
regulations. In addition to the requirenments of the "Contract
O auses, " safety requirenments shall conformw th ANSI Al10.6

1.4.1 Noti fi cations
1.4.1.1 General Requirements

Furnish tinmely notification of denblition projects to Federal, State,
regional, and |local authorities in accordance with 40 CFR 61- SUBPART
M Notify the Regional Ofice of the United States Environnenta
Protecti on Agency (USEPA) or State's environmental protection agency
and the Contracting Oficer in witing 10 working days prior to the
comencenent of work in accordance with 40 CFR 61- SUBPART M

1.4.2 Recei pts

Subnit a shipping receipt or bill of lading for all containers of

ozone depleting substance (ODS) shipped to the Defense Depot,
R chnmond, Virginia.

1.5 DUST AND DEBRI S CONTROL

Prevent the spread of dust and debris on airfield pavenents and avoid
the creation of a nuisance or hazard in the surrounding area. Do not
use water if it results in hazardous or objectionable conditions such
as, but not limted to, ice, flooding, or pollution. Sweep pavenents
as often as necessary to control the spread of debris that may result
in foreign object danage potential to aircraft.
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1.6 PROTECTI ON
1.6.1 Traffic Control Signs

Where aircraft safety is endangered in the area of renoval work, use
traffic barricades with flashing lights. Anchor barricades in a
manner to prevent displacenent by jet or prop blast. Notify the
Contracting O ficer prior to beginning such work.

a. Barri cades shall be |ow profile beam barricades, neeting
t he di mensions shown in the plans. Reflective nmateri al
orange florescent and white florescent diagonal shall be
pl aced on all faces. Flashing lights shall be yellow and
have a mi ninum of 5 candelas effective intensity and fl ash
at arate from55 to 75 flashes per mnute.

b. The Contractor shall provide and post a sign at the access
poi nt saying “Authorized Personnel Only”.

C. The Contractor shall place gui dance signs for his
construction traffic as necessary.

1.6.2 Exi sting Work

Bef ore begi nning any denolition work, the Contractor shall survey the
site and examine the draw ngs and specifications to determnine the
extent of the work. The Contractor shall take necessary precautions
to avoid danmge to existing itens to remain in place, to be reused, or
to remain the property of the Governnent; any damaged itens shall be
repaired or replaced as approved by the Contracting Officer. The
Contractor shall coordinate the work of this section with all other
work and shall construct and maintain shoring, bracing, and supports
as required. The Contractor shall ensure that structural elenents are
not overl oaded and shall be responsible for increasing structura
supports or adding new supports as nmay be required as a result of any
cutting, renmoval, or demplition work perforned under this contract.

Do not overl oad pavenents. Provide new supports and reinforcenent for
exi sting constructi on weakened by denolition or renmpoval work.

Repairs, reinforcenent, or structural replacenent nust have
Contracting O ficer approval

1.6.3 Facilities

Protect electrical and mechanical services and utilities. Were
renoval of existing utilities and pavenent is specified or indicated,
provi de approved barri cades, tenporary covering of exposed areas, and
tenporary services or connections for electrical and nmechanica
utilities. The Contractor shall ensure that no el enents deternmined to
be unstable are |l eft unsupported and shall be responsible for placing
and securing bracing, shoring, or lateral supports as may be required
as a result of any cutting, renoval, or denolition work perforned
under this contract.

1.6.4 Prot ecti on of Personne

During the denmolition work the Contractor shall continuously eval uate
the condition of the structure being denolished and take i medi ate
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action to protect all personnel working in and around the derplition
site.

1.7 BURNI NG

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

1.8  FOREI GN OBJECT DAMAGE (FOD)

Aircraft and aircraft engines are subject to FOD fromdebris and waste
material lying on airfield pavenments. Renobve all such materials that
may appear on operational aircraft pavements due to the Contractor's
operations. |If necessary, the Contracting Oficer may require the
Contractor to install a tenporary barricade at the Contractor's
expense to control the spread of FOD potential debris. The barricade
shall consist of a fence covered with a fabric designed to stop the
spread of debris; anchor the fence and fabric to prevent displacenent
by winds or jet/prop blasts. Renove barricade when no | onger
required.

1.9 RELOCATI ONS
Performthe renoval and reinstallation of relocated itens as indicated
with worknmen skilled in the trades involved. Repair itens to be
rel ocated which are danmaged or replace damaged itens with new
undarmeged itens as approved by the Contracting Oficer.

1.10 REQUI RED DATA
Derolition plan shall include procedures for careful renoval and
di sposition of materials specified to be sal vaged, coordination with
other work in progress, a disconnection schedule of utility services,
and airfield lighting, a detailed description of nethods and equi prent
to be used for each operation and of the sequence of operations. The
procedures shall provide for safe conduct of the work in accordance
with EM 385-1-1.

1.11 ENVI RONVENTAL PROTECTI ON

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

1.12 USE OF EXPLOSI VES
Use of explosives will not be pernitted.
1.13 AVAILABILITY OF WORK AREAS

Areas in which the work is to be acconplished will be avail able as
indicated in the project draw ngs.

PART 2 PRODUCTS

Not used.
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PART 3  EXECUTI ON
3.1 EXI STI NG FACI LI TI ES TO BE REMOVED
3.1.1 Uilities and Rel at ed Equi pnent

Rermove existing utilities as indicated and term nate in a manner
conforming to the nationally recogni zed code covering the specific
utility and approved by the Contracting Officer. Wen utility |lines
are encountered that are not indicated on the draw ngs, the
Contracting O ficer shall be notified prior to further work in that
area. Renove neters and rel ated equi pnent and deliver to a |ocation
in accordance with instructions of the Contracting Oficer. |If
utility lines are encountered that are not shown on draw ngs, contact
the Contracting Oficer for further instructions.

3.1.2 Pavi ng and Sl abs

Rermove concrete and asphaltic concrete paving and sl abs incl uding
aggregate base as shown in the plans, to the depth shown in the plans,
but to a depth not less than 4 inches bel ow new finish grade. Provide
neat sawcuts at limts of pavenment renmpval as specified in Section
02575 PAVEMENT REMOVAL.

3.2 DI SPCSI TI ON OF MATERI AL
3.2.1 Title to Materials

Except where specified in other sections, all materials and equi pnent
renoved, and not reused, shall becone the property of the Contractor
and shall be renoved from Government property. Title to materials
resulting fromdenolition, and materials and equi pnent to be renoved,
is vested in the Contractor upon approval by the Contracting Oficer
of the Contractor's denolition and renoval procedures, and

aut hori zation by the Contracting Oficer to begin denplition. The
CGovernnment will not be responsible for the condition or |oss of, or
damage to, such property after contract award. Materials and

equi pnment shall not be viewed by prospective purchasers or sold on the
site.
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3.2.2 Reuse of Materials and Equi prent

Rermove and store materials and equi pnent to be reused or relocated to
prevent damage, and reinstall as the work progresses.

3.2.3 Sal vaged Material s and Equi prent

Rermove material s and equi pnent that are to be renpved by the
Contractor and that are to remmin the property of the Governnent, and
deliver to a storage site designed by the Contracting Oficer

Contractor shall salvage itens and material to the maxi num extent
possi bl e.

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

Salvaged itens to remain the property of the Government shall be
renoved in a manner to prevent damage, and packed or crated to protect
the itens from damage while in storage or during shipnment. Itens
damaged during renmpval or storage shall be repaired or replaced to

mat ch existing itens. Containers shall be properly identified as to
contents. The following itens reserved as property of the Government
shall be delivered to the areas desi gnated

Airfield Lighting Edge Light Fixtures — not reinstalled at new
| ocati ons

Tr ansf or ner s

Li ght Bases

Hand hole lids — not reinstalled at new | ocati ons.

The following itens reserved as property of the using service shall be
renoved prior to commencenent of work under this contract. Historica
itens shall be renoved in a manner to prevent danmage. The follow ng
historical itens shall be delivered to the Governnment for disposition:
Corner stones, contents of corner stones, and document boxes wherever

| ocated on the site

3.3.4 Unsal vageabl e Materia

Concrete, asphalt, masonry, and other nonconbustible material, except
concrete pernmitted to remain in place, shall becone the property of
the Contractor and di sposed of off the site with the follow ng
exceptions: Concrete may be reused as crushed recycled concrete as
specified, providing it nmeets all the requirenments of the

speci fication. Concrete and asphalt |less than 1-1/2 inch in dianeter,
may be spread, graded and conpacted on the Contractor’s haul roads, to
the extent practical, as directed by the Contracting Oficer

Concrete and asphalt not reused shall be disposed of off airport

property.
3.3 CLEANUP

Debri s and rubbish shall be renpved from denolition and excavati ons
Debris shall be renpved and transported in a manner that prevents
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spillage on streets or adjacent areas. Local regul ations regarding
haul i ng and di sposal shall apply.

-- End of Section --
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SECTI ON 02300

EARTHWORK
08/ 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 basic designation only.

AMERI CAN ASSOCI ATI ON OF STATE HI GHWAY
AND TRANSPORTATI ON OFFI Cl ALS ( AASHTO)

AASHTO T 180 (2001) Mbisture-Density Relations of Soils
Using a 4.54-kg (10-1b) Ramer and an 457-mm
(18-in) Drop

AASHTO T 224 (2001) Correction for Coarse Particles in the

Soi | Conpacti on Test
AMERI CAN WATER WORKS ASSOC!I ATI ON ( AWMA)

AWM C600 (1999) Installation of Ductile-Iron Water Mains
and Their Appurtenances

ASTM | NTERNATI ONAL ( ASTM

ASTM C 136 (2001) Sieve Analysis of Fine and Coarse
Aggr egat es
ASTM C 33 (2003) Concrete Aggregates
ASTM D 1140 (2000) Anpunt of Material in Soils Finer than

the No. 200 (75-microneter) Sieve

ASTM D 1556 (2000) Density and Unit Wight of Soil in Place
by the Sand- Cone Met hod

ASTM D 1557 (2002) Laboratory Conpaction Characteristics of
Soil Using Modified Effort (56,000 ft-Ibf/cu.
ft. (2,700 kN-mlcu.m))

ASTM D 2167 (1994; R 2001) Density and Unit Weight of Soil
in Place by the Rubber Balloon Method

ASTM D 2487 (2000) Soils for Engineering Purposes (Unified
Soil Cassification System

ASTM D 2922 (2001) Density of Soil and Soil-Aggregate in
Pl ace by Nucl ear Methods (Shal | ow Dept h)

ASTM D 3017 (2001) Wwater Content of Soil and Rock in Place
by Nucl ear Met hods (Shal |l ow Dept h)
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ASTM D 422 (1963; R 2002) Particle-Size Analysis of Soils

ASTM D 4318 (2000) Liquid Limt, Plastic Limt, and
Plasticity Index of Soils

ASTM D 698 (2000a) Laboratory Compaction Characteristics
of Soil Using Standard Effort (12,400 ft-
I bf /cu. ft. (600 kNNmcu. m))

U. S. ENVI RONMENTAL PROTECTI ON AGENCY ( EPA)

EPA 530/ F- 93/ 004 (1993; Rev O Updates I, II, I1A 11B, and II1l)
Test Methods for Evaluating Solid Waste (Vol
A 1B, IC and Il) (SWB846)

EPA 600/ 4- 79/ 020 (1983) Methods for Chemical Analysis of Water
and Wastes

1.2 DEFI NI TI ONS
1.2.1 Satisfactory Materials

Satisfactory materials shall conprise any nmaterials classified by ASTM
D 2487 as GN GP, GM G>-GM GW GV GC, GP-CGC, GMGC, SW SP, SM SWw
SM SC, SWSC, SP-SM SP-SC, CL, M, CL-M.

1.2.2 Unsati sfactory Materials

Material s which do not conmply 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 ot her
organic matter or frozen material. The Contracting O ficer shall be
notified of any contam nated material s.
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1.2.3 Cohesi onl ess and Cohesive Materials

Cohesionless 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 WMaterials classified as GMand SMwi | |
be identified as cohesionless only when the fines are nonplastic
Testing required for classifying materials shall be in accordance with
ASTM D 4318, ASTM C 136, ASTM D 422, and ASTM D 1140.

1.2.4 Degree of Conpaction

Degree of conpaction required, except as noted in the second sentence,
is expressed as a percentage of the maxi mum density obtained by the
test procedure presented in ASTM D 1557 abbrevi ated as a percent of

| aboratory maxi mum density. Since ASTM D 1557 applies only to soils
that have 30 percent or |ess by weight of their particles retained on
the 3/4 inch sieve, the degree of conpaction for material having nore
than 30 percent by weight of their particles retained on the 3/4 inch
sieve shall be expressed as a percentage of the maxi numdensity in
accordance with AASHTO T 180 Method D and corrected with AASHTO T 224.
To mai ntain the sane percentage of coarse material, the "renove and
repl ace" procedure as described in the NOTE 8 in Paragraph 7.2 of
AASHTO T 180 shal |l be used

1.2.5 Topsoi |

Material suitable for topsoils obtained fromoffsite areas or
excavations is defined as: Natural, friable soil representative of
productive, well-drained soils in the area, free of subsoil, stunps,
rocks larger than 25 mmone inch diameter, brush, weeds, toxic
substances, and other material detrinmental to plant growth. Amend
topsoil pH range to obtain a pH of 5.5 to 7.

1.2.6 Unst abl e Materi al

Unstabl e material shall consist of materials too wet to properly
support the utility pipe, conduit, or appurtenant structure.

1.2.7.1 General Requirements

Sel ect granular material shall consist of materials classified as GW
GP, SW SP, or by ASTM D 2487 where indicat ed.

1.2.8 Initial Backfill WNMaterial

Initial backfill shall consist of select granular material or
satisfactory materials free fromrocks 3 inches or larger in any

di rension or free fromrocks of such size as recommended by the pipe
manuf acturer, whichever is smaller. When the pipe is coated or

wr apped for corrosion protection, the initial backfill material shal
be free of stones larger than 3 inches in any dinmension or as
recormmended by the pipe manufacturer, whichever is smaller.

1.3 SUBM TTALS

CGovernment approval is required for submittals with a "G' designation
subnmittals not having a "G' designation are for Contractor Quality
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Control approval. The follow ng shall be submitted in accordance with
Section 01330 SUBM TTAL PROCEDURES:

SD- 01

SD- 03

SD- 06

SD- 07

Preconstruction Subnmittals

Dewat eri ng Wrk Plan; G

Product Data

Utilization of Excavated Materials; G

Shoul der Construction

Procedure and | ocation for disposal of unused satisfactory
material. Proposed source of borrow material .
Notification of encountering rock in the project. Advance
notice on the opening of excavation or borrow areas.
Advance notice on shoul der construction for rigid
pavenents.

Test Reports

Testing
Borrow Site Testing

Wthin 24 hours of conclusion of physical tests, 6 copies
of test results, including calibration curves and results
of calibration tests. Results of testing at the borrow
site.

Certificates

Testing

Qualifications of the commercial testing |aboratory or
Contractor's testing facilities.

1.4 CLASSI FI CATI ON OF EXCAVATI ON

No consideration will be given to the nature of the materials, and all
excavation will be designated as unclassified excavati on.
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1.

1.

5 CRITER A FOR BI DDI NG
Base bids on the following criteria:

a. Surface el evations are as indicated.
6 DEWATERI NG WORK PLAN

Submit procedures for acconplishing dewatering work.

PART 2 PRODUCTS

2.

2.

2.

1 REQUI REMENTS FOR OFFSI TE SO LS

O fsite soils brought in for use as backfill shall be tested for TPH,
BTEX and full TCLP including ignitability, corrosivity and reactivity.
Backfill shall contain less than 100 parts per mllion (ppm of total

petrol eum hydrocarbons (TPH) and | ess than 10 ppm of the sum of
Benzene, Tol uene, Ethyl Benzene, and Xyl ene (BTEX) and shall not fail
the TCPL test. TPH concentrations shall be determ ned by using EPA
600/ 4- 79/ 020 Method 418.1. BTEX concentrations shall be determ ned by
usi ng EPA 530/ F-93/004 Met hod 5030/ 8020. TCLP shall be perforned in
accordance wi th EPA 530/ F-93/004 Method 1311. Provide Borrow Site
Testing for TPH, BTEX and TCLP from a conposite sanple of nmaterial
fromthe borrow site, with at |east one test fromeach borrow site.
Material shall not be brought on site until tests have been approved
by the Contracting O ficer.

2 BURI ED WARNI NG AND | DENTI FI CATI ON TAPE

Pol yet hyl ene plastic and nmetallic core or netallic-faced, acid- and
al kal i -resi stant, polyethylene plastic] warning tape manufactured
specifically for warning and identification of buried utility Iines.
Provide tape on rolls, 75 mm 3 inch m nimumwi dth, col or coded as
speci fied below for the intended utility with warning and
identification inmprinted in bold black letters continuously over the
entire tape |ength. Warning and identification to read, "CAUTI ON,
BURI ED (i ntended service) LINE BELOW or simlar wording. Color and
printing shall be permanent, unaffected by noisture or soil.

War ni ng Tape Col or Codes

[Yel l ow: ] [Electric]
[ Yel | ow: ] [Gas, OI;

Danger ous Materi al s]
[ Orange: ] [ Tel ephone and

O her

Conmruni cat i ons]
[ Bl ue:] [ Wat er Systens]
[Geen:] [ Sewer Systens]
[White:] [ St eam Syst ens]
[Gay:] [ Compressed Air]

2.1 Warning Tape for Metallic Piping
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Acid and al kal i -resistant polyethylene plastic tape conformng to the
wi dth, color, and printing requirements specified above. M nimum

t hi ckness of tape shall be 0.003 inch. Tape shall have a m ni mum
strength of 1500 psi |engthw se, and 1250 psi crosswise, with a

maxi mum 350 percent el ongation

2.2.2 Det ect abl e Warning Tape for Non-Metallic Piping

Pol yet hyl ene plastic tape conforming to the width, color, and printing
requi rements specified above. M ninumthickness of the tape shall be
0.004 inch. Tape shall have a m nimum strength of 1500 psi |engthw se
and 1250 psi crossw se. Tape shall be manufactured with integra

wi res, foil backing, or other neans of enabling detection by a neta
detector when tape is buried up to 3 feet deep. Encase netallic

el ement of the tape in a protective jacket or provide with other neans
of corrosion protection

2.3 DETECTI ON W RE FOR NON- METALLI C PI PI NG

Detection wire shall be insulated single strand, solid copper with a
m ni num of 12 AWG

PART 3  EXECUTI ON
3.1 STRIPPING OF TOPSO L
Under all new airfield pavenents, including shoulders, and where

i ndicated or directed, topsoil shall be stripped to a depth of 4
inches. Topsoil shall be spread on areas al ready 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 indicated or specified. Topsoil shall be kept separate from
ot her excavated materials, brush, litter, objectionable weeds, roots,

stones larger than 50 nm 2 inches in dianeter, and other naterials
that would interfere with planting and mai nt enance operations. Any
surplus of topsoil fromexcavations and gradi ng shall be renpoved from
the site

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
el evations indicated and as specified. Gading shall be in conformty
with the typical sections shown and the tol erances specified in
paragraph FINISH NG Satisfactory excavated materials shall be
transported to and placed in fill or enmbanknment within the limts of
the work. Unsatisfactory materials encountered within the limts of
the work shall be excavated bel ow grade and replaced with satisfactory
materials as directed. Such excavated material and the satisfactory
materi al ordered as replacement shall be included in excavation.
Surplus satisfactory excavated material not required for fill or
enbanknment shall be di sposed of in areas approved for surplus materia
storage or designated waste areas. Unsatisfactory excavated nateria
shall be disposed of in designated waste or spoil areas. During

construction, excavation and fill shall be perforned in a nanner and
sequence that will provide proper drainage at all tines. Materia
required for fill or enmbankment in excess of that produced by
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excavation within the grading linmts shall be excavated fromthe
borrow areas indicated or from other approved areas selected by the
Contractor as specified.

3.2.1 Ditches, Gutters, and Channel Changes

Excavati on of ditches, gutters, and channel changes shall be
acconplished by cutting accurately to the cross sections, grades, and
el evati ons shown. Ditches and gutters shall not be excavated bel ow
grades shown. Excessive open ditch or gutter excavation shall be
backfilled with satisfactory, thoroughly conmpacted, material or with
sui tabl e stone or cobble to grades shown. Material excavated shall be
di sposed of as shown or as directed, except that in no case shal

mat eri al be deposited less than 4 feet fromthe edge of a ditch. The
Contractor shall maintain excavations free fromdetrinental quantities
of | eaves, brush, sticks, trash, and other debris until fina

accept ance of the work.

3.2.2 Drai nage Structures

Excavations shall be nade to the |lines, grades, and el evati ons shown,
or as directed. Trenches and foundation pits shall be of sufficient
size to permt the placement and renoval of forns for the full length
and wi dth of structure footings and foundati ons as shown. Rock or

ot her hard foundation material shall be cleaned of |oose debris and
cut to a firm level, stepped, or serrated surface. Loose
disintegrated rock and thin strata shall be renoved. Wen concrete or
masonry is to be placed in an excavated area, the bottom of the
excavation shall not be disturbed. Excavation to the final grade

| evel shall not be made until just before the concrete or masonry is
to be placed.

3.2.3 Dr ai nage

Provide for the collection and disposal of surface and subsurface

wat er encountered during construction. Conpletely drain construction
site during periods of construction to keep soil materials
sufficiently dry. The Contractor shall establish/construct storm
drai nage features (ponds/basins) at the earliest stages of site

devel opnent, and throughout construction grade the construction area
to provide positive surface water runoff away fromthe construction
activity and/or provide tenmporary ditches, swales, and other drainage
features and equi pnent as required to maintain dry soils. \Wen

unsui tabl e working platforns for equi pnent operation and unsuitable
soi | support for subsequent construction features devel op, renove
unsui table material and provide new soil material as specified herein.
It is the responsibility of the Contractor to assess the soil and
ground water conditions presented by the plans and specifications and
to enpl oy necessary neasures to permit construction to proceed.

3.2.4 Dewat eri ng

Groundwater flowing toward or into excavations shall be controlled to
prevent sl oughing of excavation slopes and walls, boils, uplift and
heave in the excavation and to elimnate interference with orderly
progress of construction. French drains, sunps, ditches or trenches
will not be permitted within 3 feet of the foundation of any
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structure, except with specific witten approval, and after specific
contractual provisions for restoration of the foundation area have
been made. Control neasures shall be taken by the tine the excavation
reaches the water level in order to maintain the integrity of the in
situ materi al

3.2.5 Trench Excavati on Requirenents

The trench shall be excavated as recomrended by the manufacturer of
the pipe to be installed. Trench walls below the top of the pipe
shall be sloped, or made vertical, and of such width as recomended in
the manufacturer's installation manual. Were no manufacturer's
installation manual is available, trench walls shall be made verti cal
The Contractor shall shore trench walls as appropriate to neet
applicabl e safety standards. Trench walls which are cut back shall be
excavated to at |east the angle of repose of the soil. Specia
attention shall be given to slopes which may be adversely affected by
weat her or noisture content. The trench width below the top of pipe
shall not exceed 24 inches plus pipe outside dianmeter (O D.) for pipes
of less than 24 inches inside dianeter and shall not exceed 36 inches
pl us pi pe outside dianmeter for sizes |larger than 24 inches inside

di anmeter. Where recommended trench wi dths are exceeded, redesign
stronger pipe, or special installation procedures shall be utilized by
the Contractor. The cost of redesign, stronger pipe, or specia
installation procedures shall be borne by the Contractor wthout any
additi onal cost to the Government.

3.2.5.1 Bott om Preparation

The bottons of trenches shall be accurately graded to provide uniform
bearing and support for the bottom quadrant of each section of the
pipe. Bell holes shall be excavated to the necessary size at each
joint or coupling to elimnate point bearing. Stones of 3 inches or
greater in any dinmension, or as recomended by the pipe manufacturer
whi chever is smaller, shall be renoved to avoid point bearing.

3.2.5.2 Rermoval of Unyielding Materia
Where unyielding material is encountered in the bottomof the trench
such material shall be renpbved 4 inches bel ow the required grade and

replaced with suitable materials as provided in paragraph BACKFI LLI NG
AND COWVPACTI ON
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3.2.5.3 Renoval of Unstable Materia

Where unstable material is encountered in the bottom of the trench
such material shall be renpved to the depth directed and replaced to
the proper grade with select granular nmaterial as provided in

par agr aph BACKFI LLI NG AND COVPACTI ON.  Wen renmoval of unstable
material is required due to the Contractor's fault or neglect in
perform ng the work, the resulting material shall be excavated and
repl aced by the Contractor wi thout additional cost to the CGovernnent.

3.2.5.4 Excavati on for Appurtenances

Excavati on for manhol es, catch-basins, inlets, or simlar structures
shall be sufficient to |eave at |east 12 inches clear between the
outer structure surfaces and the face of the excavation or support
menbers. Rock shall be cleaned of | oose debris and cut to a firm
surface either |level, stepped, or serrated, as shown or as directed.
Loose disintegrated rock and thin strata shall be renmpbved. Renoval of
unstabl e material shall be as specified above. Wen concrete or
masonry is to be placed in an excavated area, special care shall be
taken not to disturb the bottom of the excavation. Excavation to the
final grade |evel shall not be made until just before the concrete or
masonry is to be placed.

3.2.5.5 Jacki ng, Boring, and Tunneling

Unl ess ot herwi se indicated, excavation shall be by open cut except
that sections of a trench may be jacked, bored, or tunneled if, in the
opi nion of the Contracting O ficer, the pipe, cable, or duct can be
safely and properly installed and backfill can be properly conpacted
in such sections.

3.2.6 Underground Utilities

Prior to the start of any utility excavation, the Contractor shal
obtain a dig permit from McConnell AFB Base CE. Myvenent of
construction machi nery and equi pnment over pipes and utilities during
construction shall be at the Contractor's risk. Excavation made with
power -driven equi pment is not permitted within 200 feet of known
Government -owned utility or subsurface construction. For work

i Mmedi ately adj acent to or for excavations exposing a utility or other
buri ed obstruction, excavate by hand. Start hand excavati on on each
side of the indicated obstruction and continue until the obstruction
is uncovered or until clearance for the new grade is assured. Support
uncovered lines or other existing work affected by the contract
excavation until approval for backfill is granted by the Contracting
O ficer. Report damage to utility lines or subsurface construction
iMmediately to the Contracting O ficer.

3.3  SELECTI ON OF BORROW MATERI AL

Borrow material shall be selected to nmeet the requirenments and
conditions of the particular fill or enmbanknent for which it is to be
used. Borrow material shall be obtained fromthe borrow areas.

Unl ess ot herwi se provided in the contract, the Contractor shall obtain
fromthe owners the right to procure material, pay royalties and other
charges involved, and bear the expense of devel oping the sources,
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i ncluding rights-of-way for hauling. Borrow material from approved
sources on Government-controlled |and may be obtained w thout payment
of royalties. Unless specifically provided, no borrow shall be
obtained within the Iimts of the project site without prior witten
approval . Necessary clearing, grubbing, and satisfactory drainage of
borrow pits and the di sposal of debris thereon shall be considered
rel ated operations to the borrow excavati on.

3.4 OPENI NG AND DRAI NAGE COF EXCAVATI ON AND BORROW PI TS

3

Except as otherwi se permitted, borrow pits and ot her excavation areas
shal | be excavated providing adequate drai nage. Overburden and ot her
spoil material shall be transported to designated spoil areas or

ot herwi se disposed of as directed. Borrow pits shall be neatly
trimed and drained after the excavation is conpleted. The Contractor
shall ensure that excavation of any area, operation of borrow pits, or
dunpi ng of spoil material results in mnimmdetrinmental effects on
natural environnental conditions.

5 GRADI NG AREAS

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

unsati sfactory shall be placed and graded as specified. Stockpiles
shall be kept in a neat and well drained condition, giving due
consideration to drainage at all times. The ground surface at
stockpil e locations shall be cleared, grubbed, and seal ed by rubber-
tired equi pment, excavated satisfactory and unsatisfactory materials
shall be separately stockpiled. Stockpiles of satisfactory materials
shall be protected from contam nati on which may destroy the quality
and fitness of the stockpiled material. |If the Contractor fails to
protect the stockpiles, and any nmaterial becones unsatisfactory, such
mat eri al shall be renpbved and replaced with satisfactory material from
approved sources.

3.6 GROUND SURFACE PREPARATI ON

3

3

6.1 Ceneral Requirenents

Unsatisfactory material in surfaces to receive fill or in excavated
areas shall be removed and replaced with satisfactory materials as
directed by the Contracting Officer. The surface shall be scarified

to a depth of 6 inches before the fill is started. Sloped surfaces
steeper than 1 vertical to 4 horizontal shall be plowed, stepped,
benched, or broken up so that the fill material will bond with the
existing material. Wen subgrades are |less than the specified

density, the ground surface shall be broken up to a m nimum depth of 6
i nches, pulverized, and conpacted to the specified density. Wen the
subgrade is part fill and part excavation or natural ground, the
excavated or natural ground portion shall be scarified to a depth of
12 inches and conpacted as specified for the adjacent fill.

6.2 Frozen Materi al
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Material shall not be placed on surfaces that are nuddy, frozen, or
contain frost. Conpaction shall be acconplished by sheepsfoot

rollers, pneumatic-tired rollers, steel-wheeled rollers, or other
approved equi pment well suited to the soil being conpacted. Materia
shall be noistened or aerated as necessary to provide the noisture
content that will readily facilitate obtaining the specified
conpaction with the equi pnent used. M ni mum subgrade density shall be
as specified in paragraph TESTI NG

3.7 UTI LI ZATI ON OF EXCAVATED MATERI ALS

Unsati sfactory materials renpved from excavations shall be disposed of
i n desi gnated waste di sposal or spoil areas. Satisfactory materia
renoved from excavations shall be used, insofar as practicable, in the
construction of fills, embankments, subgrades, shoul ders, bedding (as
backfill), and for siml|ar purposes. No satisfactory excavated

mat eri al shall be wasted without specific witten authorization.
Satisfactory material authorized to be wasted shall be disposed of in
desi gnated areas approved for surplus material storage or designated
waste areas as directed. Newy designated waste areas on Government -
controlled I and shall be cleared and grubbed before di sposal of waste
mat erial thereon. Coarse rock from excavations shall be stockpiled
and used for constructing slopes or enbanknents adjacent to streans,
or sides and bottonms of channels and for protecting agai nst erosion.
No excavated material shall be disposed of to obstruct the flow of any
stream endanger a partly finished structure, inpair the efficiency or
appear ance of any structure, or be detrinental to the conpleted work
in any way.

3.8 BURI ED TAPE AND DETECTI ON W RE
3.8.1 Buried Warning and ldentification Tape

Provide buried utility lines with utility identification tape. Bury
tape 12 inches bel ow finished grade; under pavenents and sl abs, bury
tape 6 inches bel ow top of subgrade.

3.8.2 Buri ed Detection Wre

Bury detection wire directly above non-netallic piping at a distance
not to exceed 12 inches above the top of pipe. The wire shall extend
conti nuously and unbroken, from nmanhol e to manhole. The ends of the
wire shall terminate inside the manhol es at each end of the pipe, with
a mnimumof 3 feet of wire, coiled, renmaining accessible in each
manhole. The wire shall remain insulated over it's entire |ength.

The wire shall enter manhol es between the top of the corbel and the
frame, and extend up through the chimey seal between the frame and
the chimmey seal. For force mains, the wire shall ternminate in the
valve pit at the punp station end of the pipe.

3.9 BACKFI LLI NG AND COVPACTI ON

Backfill adjacent to any and all types of structures shall be placed
and conpacted to at | east 90 percent |aboratory maxi nrum density for
cohesive materials or 95 percent |aboratory maxi mum density for
cohesionl ess materials to prevent wedgi ng action or eccentric |oading
upon or against the structure. G ound surface on which backfill is to
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be placed shall be prepared as specified in paragraph PREPARATI ON OF
GROUND SURFACE FOR EMBANKMENTS. Conpaction requirements for backfill
materials shall also conformto the applicable portions of paragraphs
PREPARATI ON OF GROUND SURFACE FOR EMBANKMENTS, EMBANKMENTS, and
SUBGRADE PREPARATI ON, and Section 02630 STORM DRAI NAGE; and Secti on
02300 EARTHWORK.  Conpaction shall be acconplished by sheepsf oot
rollers, pneumatic-tired rollers, steel-wheeled rollers, vibratory
conpactors, or other approved equi prment.

3.9.1 Trench Backfil
Trenches shall be backfilled to the grade shown. The trench shall be
backfilled to 2 feet above the top of pipe prior to perform ng the
required pressure tests. The joints and couplings shall be left
uncovered during the pressure test.

3.9.1.1 Repl acenment of Unyielding Materia

Unyi el ding material removed fromthe bottom of the trench shall be
replaced with select granular material or initial backfill material

3.9.1.2 Repl acenent of Unstable Materi al
Unstable material renoved fromthe bottomof the trench or excavation
shall be replaced with select granular material placed in |ayers not
exceeding 150 mm 6 i nches | oose thickness.

3.9.1.3 Beddi ng and Initial Backfil
Beddi ng shall be of the type and thickness shown. Initial backfil

mat eri al shall be placed and conpacted with approved tanpers to a
hei ght of at |east one foot above the utility pipe or conduit. The

backfill shall be brought up evenly on both sides of the pipe for the
full length of the pipe. Care shall be taken to ensure thorough
conpaction of the fill under the haunches of the pipe. Except as

specified otherwise in the individual piping section, provide bedding
for buried piping in accordance with AWM C600, Type 4, except as
specified herein. Backfill to top of pipe shall be conpacted to 95
percent of ASTM D 698 maxi num density. Plastic piping shall have
bedding to spring line of pipe. Provide nmaterials as follows:

a. Cl ean, coarsely graded natural gravel, crushed stone or a
conbi nati on thereof identified as aggregate separation |ayer in
accordance with Section 02176 or having a classification of GWor
GP in accordance with ASTM D 2487 for beddi ng and backfill as

i ndi cated. Maxi mum particle size shall not exceed 3 inches.

3.9.1. 4 Fi nal Backfil
The remai nder of the trench, except for special materials for
roadways, railroads and airfields, shall be filled with satisfactory
material. Backfill material shall be placed and conpacted as foll ows:
a. Roadways, Railroads, and Airfields: Backfill shall be

pl aced up to the required el evation as specified. Witer flooding
or jetting nmethods of conpaction will not be permitted
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b. Si dewal ks, Turfed or Seeded Areas and M scel | aneous Areas:
Backfill shall be deposited in |layers of a maxi mum of 300 mm 12

i nch | oose thickness, and conpacted to 85 percent nmaxi mum density
for cohesive soils and 90 percent naxi nrum density for
cohesionl ess soils. Conpaction by water flooding or jetting will
not be permitted. This requirenment shall also apply to all other
areas not specifically designated above.

3.9.2 Backfill for Appurtenances

After the manhol e, catchbasin, inlet, or simlar structure has been
constructed and the concrete has been allowed to cure for 7 days,

backfill shall be placed in such a manner that the structure will not
be damaged by the shock of falling earth. The backfill material shal
be deposited and conpacted as specified for final backfill, and shal

be brought up evenly on all sides of the structure to prevent
eccentric | oadi ng and excessive stress.

3.10 SPECI AL REQUI REMENTS

Speci al requirenments for both excavation and backfill relating to the
specific utilities are as foll ows:

3.10.1 El ectrical Distribution System

Direct burial cable and conduit or duct line shall have a m ninum
cover of 24 inches fromthe finished grade, unless otherw se

i ndi cated. Special trenching requirenments for direct-buria

el ectrical cables and conduits are specified in Section 16526A

Al RFI ELD AND HELI PORT LI GHTI NG AND VI SUAL NAVI GATI ON Al DS

3.11 FI NI SHI NG

The surface of excavations, enbankments, and subgrades shall be
finished to a snmooth and conpact surface in accordance with the |ines,
grades, and cross sections or elevations showm. The degree of finish
for graded areas shall be within 0.1 foot of the grades and el evati ons
i ndi cated except that the degree of finish for subgrades shall be
speci fied in paragraph SUBGRADE PREPARATION. Gutters and ditches
shall be finished in a manner that will result in effective drainage
The surface of areas to be turfed shall be finished to a snpothness
suitable for the application of turfing materials. Settlenent or
washi ng that occurs in graded, topsoiled, or backfilled areas prior to
acceptance of the work, shall be repaired and grades re-established to
the required el evati ons and sl opes.

3.11.1 Subgr ade and Enbanknents

During construction, enbanknments and excavations shall be kept shaped
and drained. Ditches and drains al ong subgrade shall be nmaintained to
drain effectively at all tinmes. The finished subgrade shall not be

di sturbed by traffic or other operation and shall be protected and

mai ntai ned by the Contractor in a satisfactory condition unti

bal | ast, subbase, base, or paverment is placed. The storage or
stockpiling of materials on the finished subgrade will not be
permtted. No subbase, base course, ballast, or pavenent shall be
laid until the subgrade has been checked and approved, and in no case
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shal | subbase, base, surfacing, pavenment, or ballast be placed on a
nmuddy, spongy, or frozen subgrade.

3.12 PLACI NG TOPSO L

On areas to receive topsoil, the conmpacted subgrade soil shall be
scarified to a 2 inch depth for bonding of topsoil with subsoil
Topsoil then shall be spread evenly to a thickness of 4 inches and
graded to the el evations and sl opes shown. Topsoil shall not be
spread when frozen or excessively wet or dry. Material required for
topsoil in excess of that produced by excavation within the grading
limts shall be obtained fromoffsite areas.

3.13  TESTING

Testing shall be perforned by an approved comercial testing
| aboratory or by the Contractor subject to approval. |If the
Contractor elects to establish testing facilities, no work requiring
testing will be pernmitted until the Contractor's facilities have been
i nspected and approved by the Contracting Oficer. Field in-place
density shall be determi ned in accordance with ASTM D 1556 and ASTM D
2167. \Wen test results indicate, as determ ned by the Contracting
O ficer, that conpaction is not as specified, the material shall be
renoved, replaced and reconpacted to neet specification requirenents.
Tests on reconpacted areas shall be perforned to determ ne conformance
with specification requirenments. Inspections and test results shal
be certified by a registered professional civil engineer. These
certifications shall state that the tests and observations were
performed by or under the direct supervision of the engineer and that
the results are representative of the materials or conditions being
certified by the tests. The followi ng nunber of tests, if perfornmed
at the appropriate tinme, will be the m ni mum acceptable for each type
operation.

3.13.1 Fill and Backfill Material Gradation

One test per 10,000 cubic yards stockpiled or in-place source material
Gradation of fill and bacfill material shall be determined in
accordance with ASTM C 136, ASTM D 422, or ASTM D 1140.

3.13.2 I n-Place Densities

b. One test per 100 square feet, or fraction thereof, of each
lift of fill or backfill areas conpacted by hand-operated
nmachi nes.

3.13.3 Mdisture Contents

In the stockpile, excavation, or borrow areas, a mninmmof two tests
per day per type of material or source of material being placed during
stabl e weather conditions shall be performed. During unstable

weat her, tests shall be made as dictated by |ocal conditions and
approved by the Contracting Oficer

3.13.4 Optinmum Mi sture and Laboratory Maxi mum Density

Tests shall be nmade for each type material or source of materia
i ncluding borrow material to determine the optinum noisture and
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| aboratory maxi mum density values. One representative test per 5,000
cubic yards of fill and backfill, or when any change in materia
occurs which may affect the opti mum noi sture content or |aboratory
maxi mum density.

3.14.6 Tol erance Tests for Subgrades
Conti nuous checks on the degree of finish specified in paragraph
SUBGRADE PREPARATI ON shal | be nmade during construction of the
subgr ades.

3.15 DI SPOSI TI ON OF SURPLUS NMATERI AL
Surplus material or other soil material not required or suitable for
filling or backfilling, and brush, refuse, stunps, roots, and tinber
shall be renpved from Governnent property as directed by the
Contracting O ficer.

-- BEnd of Section --
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SECTI ON 02373

SI TE CONSTRUCTI ON
GEOTEXTI LE

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 basic designation only.

ASTM | NTERNATI ONAL ( ASTM

ASTM D 4491 (1999a) Water Perneability of
Geotextiles by Permttivity

ASTM D 4533 (1991; R 1996) Trapezoid
Tearing Strength of Geotextiles

ASTM D 4873 (2002) Identification, Storage, and
Handl i ng of Geosynthetic Rolls and
Sanpl es

1.2 SUBM TTALS
Government approval is required for subnmittals with a "G' designation;
submittals not having a "G' designation are [for Contractor Quality
Control approval.][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 submtted
in accordance with Section 01330 SUBM TTAL PROCEDURES:
SD- 03 Product Data
Manufacturing Quality Control Sanpling and Testing

A mni mum of seven [7] days prior to schedul ed use,
manufacturer's quality control manual .

SD- 04 Sanpl es
Qual ity Assurance Sanpl es and Tests
Sanpl es for quality assurance testing; seven [7] days
shall be
allotted in the schedule to allow for testing.

SD-07 Certificates

Ceotextile
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A minimum of seven [7] days prior to schedul ed use

manuf acturer's certificate of conpliance stating that the
geotextile neets the requirenments of this section. For
needl e punched geotextiles, the manufacturer shall also
certify that the geotextile has been continuously

i nspected using permanent on-line full-width metal
detectors and does not contain any needl es which could
danage ot her geosynthetic layers. The certificate of
conpl i ance shall be attested to by a person having | ega
authority to bind the geotextile manufacturer.

1.5 DELI VERY, STORAGE AND HANDLI NG

Del i very, storage, and handling of geotextile shall be in accordance
with ASTM D 4873

1.5.1 Del i very

The Contracting Oficer shall be notified a mninumof 24 hours prior
to delivery and unl oading of geotextile rolls. Rolls shall be
packaged i n an opaque, waterproof, protective plastic wapping. The
pl astic wapping shall not be renpbved until deploynent. If quality
assurance sanples are collected, rolls shall be inmediately rew apped
with the plastic wapping. CGeotextile or plastic wapping damaged
during storage or handling shall be repaired or replaced, as directed.
Each roll shall be | abeled with the manufacturer's nane, geotextile
type, roll nunber, roll dinensions (length,

wi dt h, gross weight), and date nanufactured

1.5.2 St or age

Rol I s of geotextile shall be protected from construction equi pnent,
chem cal s, sparks and flanes, tenperatures in excess of 71 degrees C
160 degrees F, or any other environnental condition that nmay danmmge
the physical properties of the geotextile. To protect geotextile from
becom ng saturated, rolls shall either be elevated off the ground or

pl aced on a sacrificial sheet of plastic in an area where water wl|l
not accumul ate.

1.5.3 Handl i ng
Ceotextile rolls shall be handl ed and unl oaded with | oad carrying
straps, a fork lift with a stinger bar, or an axial bar assenbly.
Rol I's shall not be dragged along the ground, lifted by one end, or
dropped to the ground.

PART 2 PRODUCTS

2.1 RAW MATERI ALS

2.1.1 Geotextile
Ceotextile shall be a woven pervi ous sheet of polyneric material and
shall consist of |ong-chain synthetic polynmers conposed of at |east 95

percent by wei ght polyol efins, polyesters, or polyam des. The use of
woven slit filmgeotextiles (i.e. geotextiles nade fromyarns of a
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flat, tape-like character) will not be allowed. Stabilizers and/or
inhibitors shall be added to the base polynmer, as needed, to nake the
filaments

resistant to deterioration by ultraviolet Iight, oxidation, and heat
exposure. Regrind material, which consists of edge trinmngs and

ot her scraps that have never reached the consuner, may be used to
produce the geotextile.

Post - consunmer recycled material shall not be used. Geotextile shall be
formed into a network such that the filaments or yarns retain

di nensional stability relative to each other, including the edges.
Ceotextiles shall neet the requirenents specified in Table 1. Were
applicable, Table 1 property values represent m ni nrum average rol
val ues (MARV) in the weakest principal direction. Values for AGCS
represent maxi num average roll val ues.

TABLE 1
M NI MUM PHYSI CAL REQUI REMENTS FOR DRAI NAGE GEOTEXTI LE

PROPERTY UNI TS ACCEPTABLE VALUES TEST METHOD

GRAB STRENGTH N 700 ASTM D
4632

SEAM STRENGTH N [ ]
ASTM D 4632

PUNCTURE N 250
ASTM D 4833

TRAPEZO D TEAR N 250 ASTM D
4533

APPARENT OPENI NG

Sl ZE U S. SIEVE
ASTM D 4751
PERM TTI VI TY SEC -1
ASTM D 4491
ULTRAVI OLET
DEGRADATI ON PERCENT 50 AT 500 HRS ASTM D 4355

TABLE 1 (Continued)
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M NI MUM PHYSI CAL REQUI REMENTS FOR DRAI NAGE GEOTEXTI LE

GRAB STRENGTH LBS [160]1[____ 1]
ASTM D 4632

SEAM STRENGTH LBS [ ]
ASTM D 4632

PUNCTURE LBS [55][___ 1]
ASTM D 4833

TRAPEZO D TEAR LBS [5511____1
ASTM D 4533

APPARENT OPENI NG

Sl ZE U S. SIEVE I
ASTM D 4751
PERM TTI VI TY SEC -1 [ 1]
ASTM D 4491
ULTRAVI OLET
DEGRADATI ON PERCENT 50 AT 500 HRS ASTM D 4355

2.1.2 Thr ead

Sewn seans shall be constructed w th high-strength polyester, nylon
or other approved thread type. Thread shall have ultraviolet |ight
stability equivalent to the geotextile and the color shall contrast
with the geotextile.

2.2 MANUFACTURI NG QUALI TY CONTROL SAMPLI NG AND TESTI NG

The Manufacturer shall be responsible for establishing and nai ntaining
a quality control programto assure conpliance with the requirenments
of the specification. Docunmentation describing the quality contro
program shal |l be nade avail abl e upon request. Manufacturing quality
control sanpling and testing shall be performed in accordance with the
manuf acturer's approved quality control manual. As a m nimum
geotextiles shall be randomy sampled for testing in accordance with
ASTM D 4354, Procedure A. Acceptance of geotextile shall be in
accordance with ASTM D 4759. Tests not neeting the specified
requirements shall result in the rejection of

applicable rolls.
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PART 3  EXECUTI ON
3.1 QUALITY ASSURANCE SAMPLES AND TESTS
3.1.1 Qual ity Assurance Sanpl es

The Contractor shall provide assistance to the Contracting Oficer in
the collection of quality assurance sanples. Sanples shall be

coll ected upon delivery to the site for quality assurance testing at
the request of the Contracting Oficer.Lot size for quality assurance
sanpl i ng shall be considered to be the shipnent quantity of the
product or a truckl oad of the product, whichever is snaller. The unit
size shall be considered one roll of geotextile. Sanples shall be
identified with a waterproof marker by manufacturer's nane, product
identification, |lot nunber, roll nunber, and machine direction. The
date and a uni que sanpl e nunber shall also be noted on the sanple. The
outer layer of the geotextile roll shall be discarded prior to
sanpling a roll. Sanples shall then be collected by cutting the full-
wi dth of the geotextile sheet a mininumof 3 feet long in the machine
direction. Rolls which are sanpled shall be imediately resealed in
their protective covering

3.2 | NSTALLATI ON
3.2.1 Subgr ade Preparation

The surface underlying the geotextile shall be snooth and free of ruts
or protrusions which could damage the geotextile. Subgrade materials
and conpaction requirenents shall be in accordance with existing
materials found at the site.

3.2.2 Pl acenent

The Contractor shall notify the Contracting Officer a mni mumof 24
hours prior to installation of geotextile. Geotextile rolls which are
damaged or contain inperfections shall be repaired or replaced as
directed. The geotextile shall be laid flat and snooth so that it is
in direct contact with the subgrade. The geotextile shall also be
free of tensile stresses, folds, and winkles. On slopes steeper than
10 horizontal on 1 vertical, the geotextile shall be laid with the
machi ne direction of the fabric parallel to the slope direction.

3.3 SEAMS

3.3.1 Overl ap Seans
Ceotextil e panels shall be continuously overl apped a m ni mum of 12
inches at all longitudinal and transverse joints. Were seans nust be
oriented across the slope, the upper panel shall be | apped over the
| ower panel

3.4 PROTECTI ON
The geotextile shall be protected during installation from clogging

tears, and other damage. Danmaged geotextile shall be repaired or
repl aced as directed. Adequate ballast (e.g. sand bags) shall be used
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to prevent uplift by wind. The geotextile shall not be left uncovered
for nore than fourteen [14] days after installation.

3.5 REPAI RS

Torn or damaged geotextile shall be repaired. C ogged areas of
geotextile shall be renpved. Repairs shall be performed by placing a
patch of the same type of geotextile over the damaged area. The patch
shall extend a mninmumof 300 mm 12 i nches beyond the edge of the
damaged area. Patches shall be continuously fastened using approved
met hods. The nmachine direction of the patch shall be aligned with the
machi ne direction of the geotextile being repaired. Geotextile rolls
whi ch cannot be repaired shall be renoved and replaced. Repairs shal
be performed at no additional cost to the Government.

3.6 COVERI NG

Ceotextile shall not be covered prior to inspection and approval by
the Contracting Oficer. Cover soil shall be placed in a manner that
prevents soil fromentering the geotextile overlap zone, prevents
tensile stress frombeing nobilized in the geotextile, and prevents
wrinkles fromfolding over onto thenselves. On side slopes, soil
backfill shall be placed fromthe bottom of the slope upward. Cover
soil shall not be dropped onto the geotextile froma height greater
than 3 feet. No equi pnment shall be operated directly on top of the
geotextile w thout approval of the Contracting Oficer. Equi pment
with ground pressures less than 7 psi shall be used to place the
first lift over the geotextile. A mnimmof twelve [12]inches of
soil shall be nmaintai ned between full-scale construction equi pmrent and
the geotextile. Equi prent placing cover soil shall not stop abruptly,
make sharp turns, spin their wheels, or travel at speeds exceeding 5

nmph.

-- End of Section --
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PART 1  GENERAL

1.1 REFERENCES

MCCNL

SECTI ON 02821A

FENCI NG
04/ 04

The publications listed below forma part of this specification to the

extent referenced.

The publications are referred to within the text

by the basic designation only.

ASTM A 121

ASTM A 153/ A 153M

ASTM A 392

ASTM A 491

ASTM A 585

ASTM A 780

ASTM A 824

ASTM C 94/ C 94M

ASTM F668

ASTM F 1043

ASTM F 1083

ASTM F 1184

ASTM F 626

ASTM F 900

ASTM | NTERNATI ONAL ( ASTM

(1999) Metallic-Coated Carbon Barbed Wre

(2003) Zinc Coating (Hot-Dip) on Iron and
St eel Hardwar e

(2003) Zinc-Coated Steel Chain-Link Fence
Fabric

(2003) Al umi num Coated Steel Chain-Link
Fence Fabric

(1997) Al um num Coated Steel Barbed Wre

(2001) Repair of Damaged and Uncoated
Areas of Hot-Di pped Gal vani zed Coati ngs

(2001) Metallic-Coated Steel Marcelled

Tension Wre for Use Wth Chain Link
Fence

(2003a) Ready- M xed Concrete

(1996) Poly (Vinyl Chloride) (PVC)-Coated
St eel Chai n-Li nk Fence Fabric

(2000) Strength and Protective Coatings
on Metal Industrial Chain-Link Fence
Fr anewor k

(1997; R 2003) Pipe, Steel, Hot-Di pped
Zi nc- Coat ed (Gal vani zed) Wel ded, for
Fence Structures

(2003) Industrial and Conmerci al
Hori zontal Slide Gates

(1996a; R 2003) Fence Fittings

(2003) Industrial and Conmercial Sw ng
Gat es
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1.2 SUBM TTALS

Covernnment approval is required for submittals with a "G' designation
submittals not having a "G' designation are for Contractor Quality
Control approval. The follow ng shall be submitted in accordance with
Section 01330 SUBM TTAL PROCEDURES

SD-07 Certificates
Chai n Link Fence; G

Statenent, signed by an official authorized to certify on
behal f of the manufacturer, attesting that the chain |ink
fence and conponent materials neet the specified

requi rements.

PART 2 PRODUCTS

2.1 FENCE FABRI C
Fence fabric shall conformto the foll ow ng:

2.1.1 Chai n Link Fence Fabric
ASTM F668, C ass 2a, poly vinyl chloride coated over zinc-coated stee
wire with mninmmcoating thickness of 1.5 nil. Fabric shall be
twi sted and barbed on the top selvage and knuckl ed on the bottom
sel vage.

2.2 POSTS

2.2.1 Metal Posts for Chain Link Fence
ASTM F 1083, zinc-coated. Goup IA wth external coating Type A
steel pipe, shall neet the strength and coating requirenments of ASTMF
1043. Sizes shall be as shown on the drawi ngs. Line posts and
termnal (corner and pull) posts selected shall be of the sane
desi gnation throughout the fence.

2.3 BRACES AND RAI LS

ASTM F 1083, zinc-coated, Goup |IA steel pipe, size NPS 1-1/4 zinc-
coated, shall neet the strength and coating requirements of ASTM F
1043.
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2.4 W RE
2.4.1 Barbed Wre

Barbed wire shall conformto ASTM A 121 zinc-coated, Cass 3, 12.5
guage wire with 14 guage, 4-point barbs spaced no nore than 5 inches
apart.

2.5 ACCESSCRI ES

ASTM F 626. Ferrous accessories shall be pvc coated. Truss rods
shall be furnished for each term nal post. Truss rods shall be
provided wi th turnbuckles or other equival ent provisions for
adjustnment. Barbed wire support arnms shall be the single armtype and
of the design required for the post furnished. Tie wire for attaching
fabric to rails, braces, and posts shall be 9 gauge steel wire and
match the coating of the fence fabric. Tie wires for attaching fabric
to tension wire on high security fences shall be 1.6 mm 16 gage
stainless steel. M scellaneous hardware coatings shall conformto
ASTM A 153/ A 153M unl ess nodi fi ed

2.6 CONCRETE

ASTM C 94/ C 94M wusing 3/4 inch maxi num si ze aggregate, and havi ng

m ni mum conpressi ve strength of 3000 psi at 28 days. G out shal
consi st of one part portland cenent to three parts clean, well-graded
sand and the m ni mum anobunt of water to produce a workable mx

PART 3 EXECUTI ON
3.1 | NSTALLATI ON

Fence shall be installed to the lines and grades indicated. The area
on either side of the fence line shall be cleared to the extent

i ndicated. Line posts shall be spaced equidistant at intervals not
exceeding 10 feet. Terminal (corner and pull) posts shall be set at
abrupt changes in vertical and horizontal alignnent. Fabric shall be
conti nuous between term nal posts; however, runs between term na

posts shall not exceed 500 feet. Any damage to gal vani zed surfaces

i ncluding wel ding, shall be repaired with paint containing zinc dust
in accordance with ASTM A 780. Darmage to PVC finish shall be repaired
to match original condition

3.2 EXCAVATI ON
Post hol es shall be cleared of |oose material. Waste material shal
be spread where directed. The ground surface irregularities along the
fence line shall be elimnated to the extent necessary to maintain a 1
i nch cl earance between the bottom of the fabric and finish grade

3.3 POST | NSTALLATI ON

3.3.1 Posts for Chain Link Fence

Posts shall be set plunb and in alignment. Floor flange shall be
fastened to concrete piers with expansion bolts. Frangible coupling
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shall be fully engaged to floor flange. Posts shall be bolted to
frangi bl e coupling. Concrete shall be allowed to cure for 72 hours
prior to attachment of any itemto the posts.

3.4 RAI LS
3.4.1 Top Rail

Top rail shall be supported at each post to forma continuous brace
between term nal posts. Wiere required, sections of top rail shall be
joined using sleeves or couplings that will allow expansion or
contraction of the rail. Top rail shall be installed as indicated on
t he draw ngs.

3.4.2 Bott om Rai |

The bottomrail shall be bolted to double rail ends and doubl e rai
ends shall be securely fastened to the posts using sl eeves or
couplings. Bolts shall be peened to prevent easy renoval. Bottom
rail shall be installed before chain link fabric.

3.5 BRACES AND TRUSS RODS

Braces and truss rods shall be installed as required and in
conformance with the standard practice for the fence furnished.

Hori zontal (conpression) braces and di agonal truss (tension) rods
shall be installed on fences over 6 feet in height. Braces and truss
rods shall extend fromterm nal posts to |ine posts. Diagonal braces
shall form an angle of approximately 40 to 50 degrees with the

hori zont al

3.6 CHAI'N LI NK FABRI C

Chain link fabric shall be installed on the side of the post

i ndicated. Fabric shall be attached to term nal posts with stretcher
bars and tension bands. Bands shall be spaced at approximtely 15
inch intervals. The fabric shall be installed and pulled taut to
provide a snooth and uniform appearance free from sag, wthout
permanently distorting the fabric dianmond or reducing the fabric
hei ght. Fabric shall be fastened to line posts at approxi mately 12
inch intervals and fastened to all rails at approximately 12 inch
intervals. Fabric shall be cut by untw sting and removi ng pi ckets.
Splicing shall be acconplished by weaving a single picket into the
ends of the rolls to be joined. The bottomof the installed fabric
shall be plus or minus 1 inch above the ground.
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3.7 BARBED W RE SUPPORTI NG ARM5S AND BARBED W RE

3.7.1 Ceneral Requirenents

Barbed wire supporting arns and barbed wire shall be installed as

i ndi cated and as recommended by the manufacturer. Supporting arnmns
shall be anchored 3/8 inch dianmeter plain pin rivets or, at the
Contractor's option, with 3/8 inch dianeter set bolts. A m ni mum of
two studs per support armshall be used. Barbed wire shall be pulled
taut and attached to the arns with clips or other nmeans that wll

prevent easy renoval .

-- EBEnd of Section —
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SECTI ON 02921
SEEDI NG
05/ 04

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 basic designation only.

ASTM | NTERNATI ONAL

ASTM C 602 (1995a; R 2001) Agricultural Limng Materials
ASTM D 4972 (2001) pH of Soils
ASTM D 5283 (1996; R 2002) Use of Rotary Kiln Produced

Expanded Shale, Clay or Slate (ESCS) as a
M neral Anendnent in Topsoil Used for
Landscapi ng and Rel at ed Purposes
U. S. DEPARTMENT OF AGRI CULTURE ( USDA)
AVS Seed Act (1940; R 1988; R1998) Federal Seed Act
1.2 SUBM TTALS
1.3 DELI VERY, STORAGE, AND HANDLI NG
1.3.1 Del i very

A delivery schedule shall be provided at |east 10 cal endar days prior
to the first day of delivery.

1.3.1.1 Seed Protection

Protect fromdrying out and from contam nati on during delivery, on-
site storage, and handli ng.

1.3.1.2 Topsoi |

Prior to delivery of any topsoil, its availability shall be verified
in paragraph TOPSO L. A soil test shall be provided for topsoil
delivered to the site.

1.3.1.3 St or age

Materials shall be stored in designated areas. Seed, |ine, and
fertilizer shall be stored in cool, dry locations away from

contam nants. Chemcal treatnment material shall be stored according
to manufacturer’s instructions and not with seeding operation
material s.
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1.3.1.4 Handl i ng

Except for bulk deliveries, materials shall not be dropped or dunped
from vehi cl es.

1.3.1.5 Tine Limtations

Hydroseeding tine limtation for holding seed in the slurry shall be a
maxi mum 24 hours

PART 2 PRODUCTS
2.1 SEED
2.1.1 Cl assification

Provide State-certified seed of the | atest season's crop delivered in
original seal ed packages, bearing producer's guaranteed analysis for
percentages of mxtures, purity, germ nation, weedseed content, and
inert material. Label in conformance with AMS Seed Act and applicable
state seed | aws.

2.2 TOPSO L

Topsoil shall be as defined in ASTM D 5268. \When avail able, the
topsoil shall be the existing surface soil stripped and stockpil ed
onsite n accordance with Section 02300 EARTHWORK. \When additi ona
topsoil is required beyond the available topsoil fromthe stripping
operation, topsoil shall be delivered and anended as recomended by
the soil test for the seed specified. Topsoil shall be free from
sl ag, cinders, stones, lunps of soil, sticks, roots, trash or other
material over a mininmum 1-1/2 inch dianeter. Topsoil shall be free
fromviable plants and plant parts.

2.3 FERTI LI ZER

2.3.1 G anul ar Fertilizer
Synthetic, granular controlled release fertilizer formulated for
exi sting conditions and grasses.

2.4 MILCH

Mul ch shall be free from noxi ous weeds, nold, and other del eterious
materi al s.

2.4.1 Straw
Stal ks fromoats, wheat, rye, barley, or rice. Furnish in air-dry
condition and of proper consistency for placing with conmercial mulch

bl owi ng equi prent. Straw shall contain no fertile seed

2.4.2 Hay
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Air-dry condition and of proper consistency for placing with
commer ci al mul ch bl owi ng equi prent. Hay shall be sterile, containing
no fertile seed.

2.4.3 Wbod Cel | ul ose Fi ber Mil ch

Wyod cel lul ose fiber shall not contain any growth or germnation —
inhibiting factors and shall be dyed an appropriate color to
facilitate placenent during application. Conposition on air-dry
wei ght basis: 9 to 15 percent npisture, pHrange from4.5 to 6.0.

2.5 WATER
Source of water shall be approved by Contracting O ficer and of

suitable quality for irrigation, containing no elements toxic to plant
life.

02921A-3



McConnel | AFB MCCNL

2.6  SURFACE EROCSI ON CONTROL MATERI AL
Erosion control material shall conformto the foll ow ng:

2.6.1 Surface Erosion Control Bl anket
Bl anket shall be machi ne produced mat of wood excel sior forned froma
web of interlocking wood fibers; covered on one side with either
knitted straw bl anket-1i ke mat construction; covered wth
bi odegradabl e pl astic nmesh; or interwoven bi odegradabl e threat,
plastic netting, or twi sted kraft paper cord netting.

2.6.2 Surface Erosion Control Fabric
Fabric shall be knitted construction of polypropylene yarn with
uni form nesh openings 3/4 to 1 inch square with strips of
bi odegradabl e paper. Filler paper strips shall have a mininumlife of
6 nont hs.

2.6.3 Surface Erosion Control Net
Net shall be heavy, twi sted jute nesh, weighing approximtely 1.22
pounds per linear yard and 4 feet wide with nesh openings of
approximately 1 inch square.

2.6.4 Surface Erosion Control Chemcals

Chemi cal s shall be high-polyner synthetic resin or col d-water emul sion
of sel ected petrol eumresins.

2.6.5 Surface Hydrophilic Coll oids
Hydrophilic colloids shall be physiologically harmess to plant and
animal |ife w thout phytotoxic agents. Colloids shall be naturally
occurring, silicate powder based, and shall forma water insoluble
menbrane after curing. Colloids shall resist nold growth

2.6.6 Erosion Control Material Anchors
Erosi on control anchors shall be as recomended by the manufacturer.

PART 3 EXECUTI ON

3.1 PREPARATI ON

3.1.1 EXTENT OF WORK
Provi de soil preparation (including soil conditioners as required),
fertilizing, seeding, and surface topdressing of all newy graded
finished earth surfaces, unless indicated otherwi se, and at all areas
inside or outside the limts of construction that are disturbed by the
Contractor's operations.

3.1.1.1 Topsoi

Provi de topsoil to nmeet indicated finish grade as shown on draw ngs.
After areas have been brought to indicated finish grade, incorporate
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3

3

3

3

3

3

fertilizer into soil a mnimmdepth of 4 inches by disking
harrowi ng, tilling or other method approved by the Contracting

O ficer. Renpbve debris and stones larger than 19 nm 3/4 inch in any

di nrensi on renmi ning on the surface after finish grading. Correct
irregularities in finish surfaces to elimnate depressions. Protect
finished topsoil areas from damage by vehicul ar or pedestrian traffic.

1.1.2 Fertilizer Application Rates

Apply fertilizer at rates as instructed by the manufacture. For
bi ddi ng purposes only apply at rates for the follow ng:

Granular Fertilizer [[____ ] kg per square neter[___ ] pounds
per acre] [[____ ] kg per 100 square nmeters[____ ] pounds per
1000 square feet.]]

[Synthetic Fertilizer [ [____ ] kg per square neter[____ ] pounds
per acre ] [[___ ] kg per 100 square neters[____ ] pounds per
1000 square feet.]]

[Hydroseeding Fertilizer [[____ ] kg per square neter[___ ]
pounds per acre] [[____ ] kg per 100 square neters[____ ] pounds
per 1000 square feet.]]

2 SEEDI NG
2.1 Seed Application Seasons and Conditions

I medi ately before seeding, restore soil to proper grade. Do not seed
when ground is nmuddy [frozen] [snow covered] or in an unsatisfactory
condition for seeding. If special conditions exist that may warrant a
variance in the above seeding dates or conditions, submt a witten
request to the Contracting Oficer stating the special conditions and
proposed variance. Apply seed within twenty four hours after seedbed
preparation. Sow seed by approved sow ng equi pnent. Sow one-half the
seed in one direction, and sow renmi nder at right angles to the first
SOW ng.

2.2 Seed Application Method

Seedi ng net hod shall be [broadcasted and drop seeding][dril
seedi ng] [ hydr oseedi ng] .

.2.2.1 Br oadcast and Drop Seedi ng

Seed shall be uniformy broadcast at the rate of [____ ]kilograns per
hect ar epounds per 1000 square feet. Use broadcast or drop seeders.
Sow one-hal f the seed in one direction, and sow renai nder at right
angles to the first sowing. Cover seed uniformy to a maxi mum depth
of [6] [___ ] mm1/4 inch in clay soils and [13] [___ ] mm[1/2]
[ ] inch in sandy soils by nmeans of spike-tooth harrow,

cul ti packer, raking or other approved devi ces.

.2.2.2 Drill Seeding
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Seed shall be drilled at the rate of [____ ]kilogranms per
hect ar epounds per 1000 square feet. Use [cultipacker seeders] [grass
seed drills] [____]. Drill seed uniformy to average depth of [13]
[ 1T mm[2/2] [___ ] inch.

3.2.2.3 Hydr oseedi ng

First, mix water and fiber. Wod cellulose fiber, paper fiber, or
recycl ed paper shall be applied as part of the hydroseedi ng operation.
Fi ber shall be added at 1,000 pounds, dry weight, per acre 11.2 kg per
100 square neter. Then add and m x seed and fertilizer to produce a
honogeneous slurry. Seed shall be m xed to ensure broadcasting at the
rate of [___ ]kilograms per hectarepounds per 1000 square feet.

When hydraulically sprayed on the ground, material shall forma
blotter like cover inpregnated uniformly with grass seed. Spread with
one application with no second application of nmulch

3.2.3 Mul chi ng
3.2.3.1 Hay or Straw Mil ch

Hay or straw mulch shall be spread uniformy at the rate of 0.75
metric tons per hectare 2 tons per acre. Milch shall be spread by
hand, bl ower-type mulch spreader, or other approved nethod. Ml ching
shall be started on the windward side of relatively flat areas or on
the upper part of steep slopes, and continued uniformy until the area
is covered. The nulch shall not be bunched or clunped. Sunlight

shall not be conpletely excluded frompenetrating to the ground
surface. Al areas installed with seed shall be nul ched on the same
day as the seeding. Milch shall be anchored i mediately follow ng
spreadi ng.

3.2.3.2 Mechani cal Anchor

Mechani cal anchor shall be a V-type-wheel |and packer; a scall oped-
di sk I and packer designed to force nulch into the soil surface; or
ot her suitabl e equipnent.

3.2.3.3 Asphal t Adhesi ve Tackifier
Asphal t adhesive tackifier shall be sprayed at a rate between 666 to
866 liters per hectare 10 to 13 gallons per 1000 square feet.

Sunlight shall not be conpletely excluded frompenetrating to the
ground surf ace.
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3.2.3.4 Non- Asphal tic Tackifier

Hydrophilic colloid shall be applied at the rate recommended by the
manuf acturer, using hydraulic equipnent suitable for thoroughly m xing
with water. A uniformm xture shall be applied over the area.

3.2.3.5 Asphal t Adhesive Coated Ml ch

Hay or straw mulch may be spread sinmultaneously w th asphalt adhesive
applied at a rate between 666 to 866 liters per hectare 10 to 13
gal l ons per 1000 square feet, using power mulch equi pment which shal
be equi pped with suitable asphalt punp and nozzle. The adhesive-
coated nul ch shall be applied evenly over the surface. Sunlight shal
not be conpletely excluded from penetrating to the ground surface.

3.2. 4 Rol I'i ng

Imredi ately after seeding, firmentire area except for slopes in
excess of 3 to 1 with a roller not exceeding [134] [____ ] kg per m
[90] [____ ] pounds for each foot of roller width. [If seeding is
performed with culti packer-type seeder or by hydroseeding, rolling may
be elin nated.]

3.2.5 Er osi on Control Materi al

Install in accordance with nmanufacturer's instructions, where
indicated or as directed by the Contracting O ficer.

3.2.6 Wat eri ng

Start watering areas seeded as required by tenperature and w nd
condi tions. Apply water at a rate sufficient to insure thorough
wetting of soil to a depth of [50] [____ ] mm[2] [____ ] inches

wi thout run off. During the germ nation process, seed is to be kept
actively growing and not allowed to dry out.

3.3 PROTECTI ON OF TURF AREAS

I mredi ately after turfing, protect area against traffic and other use.
3.4 RENOVATI ON OF EXI STI NG TURF AREA
3.4.1 Aeration

Upon conpl etion of weed eradication operations and Contracting
Oficer's approval to proceed, aerate turf areas indicated , by
approved devi ce. Core, by pulling soil plugs, to a m ni mumdepth of
[ ] mm| ] inches. [Leave all soil plugs, that are produced,
inthe turf area.] [Renove all debris generated during this operation
off site.] [After aeration operations are conplete, topdress entire
area [6.35 mml/4 inch] [12.70 mmil/2 inch] depth with the follow ng

m xture:

percent sand]
percent hunus]

__ ] percent gypsuni
____ ] percent organic fertilizer]
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[[____] percent synthetic fertilizer]

Blend all parts of topdressing mxture to a uniform consistency
t hroughout.] Keep clean at all tines at | east one paved pedestrian
access route and one paved vehicul ar access route to each buil ding
Clean all soil plugs off of other paving when work is conplete.

3.4.2 Vertical Mw ng

Upon conpl etion of aerating operation and Contracting Oficer's
approval to proceed, vertical mow turf areas indicated, by approved
device, to a depth of [6 mml/4 inch] [13 mml/2 inch] above existing
soil level, to reduce thatch build-up, grain, and surface conpaction
Keep clean at all tinmes at |east one paved pedestrian access route and
one paved vehicul ar access route to each building. Cean other paving
when work is conplete. Renove all debris generated during this
operation off site.

3.4.3 Det hat chi ng

Upon conpl etion of aerating operation and Contracting Oficer's
approval to proceed, dethatch turf areas indicated, by approved
device, to a depth of [6 mml/4 inch] [13 nml/2 inch] bel ow existing
soil level, to reduce thatch build-up, grain, and surface conpaction
Keep clean at all tinmes at |east one paved pedestrian access route and
one paved vehicul ar access route to each building. Cean other paving
when work is conplete. Renove all debris generated during this
operation off site.

3.4.4 Over seedi ng
Apply seed in accordance with applicable portions of paragraph

entitled "Seed Application Method" at rates in accordance with
paragraph entitled "Seed Conposition."

3.5 RESTCRATI ON

Restore to original condition existing turf areas which have been
damaged during turf installation operations at the Contractor's
expense. Keep clean at all tinmes at |east one paved pedestrian access
route and one paved vehicul ar access route to each building. d ean

ot her paving when work in adjacent areas is conplete.

-- EBEnd of Section —
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PART 1  GENERAL

1.1 REFERENCES

MCCNL

SECTI ON 03307A

CONCRETE FOR M NOR STRUCTURES
11/01

The publications listed below forma part of this specification to the

extent referenced.

The publications are referred to within the text

by the basic designation only.

AClI 308

ACl 347R

ASTM A 185

ASTM A 615/ A 615M

ASTM C 143/ C 143M
ASTM C 150

ASTM C 171

ASTM C 172

ASTM C 231

ASTM C 260

ASTM C 309

ASTM C 31/ C 31M

ASTM C 39/ C 39M

ASTM C 494/ C 494M

ACl | NTERNATI ONAL (ACl)
(2001) @uide to Curing Concrete
(2001) cuide to Formwrk for Concrete
ASTM | NTERNATI ONAL ( ASTM

(2002) sSteel Wl ded Wre Rei nforcenent,
Pl ain, for Concrete

(2003a) Defornmed and Plain Billet-Stee
Bars for Concrete Reinforcenent

(2003) Slunp of Hydraulic Cenent Concrete
(2002ael) Portland Cement

(2003) Sheet Materials for Curing
Concrete

(1999) Sanpling Freshly M xed Concrete

(2003) Air Content of Freshly M xed
Concrete by the Pressure Method

(2001) Air-Entraining Adm xtures for
Concrete

(2003) Liquid Menbrane-Form ng Conpounds
for Curing Concrete

(2003a) Making and Curing Concrete Test
Specinens in the Field

(2003) Conpressive Strength of
Cylindrical Concrete Specinens

(1999ael) Chemical Adm xtures for
Concrete

03307A-1



McConnel | AFB MCCNL
ASTM C 618 (2003) Coal Fly Ash and Raw or Cal ci ned
Nat ural Pozzolan for Use as a M neral
Admi xture in Concrete
ASTM C 685 (2000) Concrete Made by Vol unetric
Bat chi ng and Conti nuous M xi ng
ASTM C 920 (2002) El astoneric Joint Sealants
ASTM C 94/ C 94M (2003a) Ready-M xed Concrete
ASTM D 1752 (1984; R 1996el) Prefornmed Sponge Rubber
and Cork Expansion Joint Fillers for
Concrete Paving and Structural
Construction
ASTM D 75 (2003) Sanmpling Aggregates
U S. ARW CORPS OF ENG NEERS (USACE)
COE CRD-C 400 (1963) Requirenents for Water for Use in
M xing or Curing Concrete
COE CRD-C 572 (1974) Specifications for
Pol yvi nyl chl ori de WAt erstops
1.2 SUBM TTALS

Gover nirent
submittals

approval is required for submittals with a "G' desi gnati on;
not having a "G' designation are for Contractor Quality

Control approval. The follow ng shall be submitted in accordance with
Section 01330 SUBM TTAL PROCEDURES:

SD- 03

Pr oduct Data

Air-Entraining Adm xture; G

WAt er - Reduci ng or Retarding Adm xture; G
Curing Materials; G

Rei nforcing Steel; G

Expansion Joint Filler Strips, Prenolded; G
Joint Sealants - Field Ml ded Sealants; G
Wat erstops; G

Manufacturer's literature is available from suppliers which
denonstrates conpliance with applicable specifications for
t he above material s.

Bat chi ng and M xi ng Equi prnent; G

Bat chi ng and ni xi ng equi pnment will be accepted on the basis
of manufacturer's data which denonstrates conpliance with

t he applicabl e specifications.

Conveyi ng and Pl aci ng Concr et €;

03307A-2



McConnel | AFB MCCNL

The net hods and equi prent for transporting, handling,
depositing, and consolidating the concrete shall be
submitted prior to the first concrete placenent.

Formmork; G

For mmor k desi gn shall be subnmitted prior to the first
concrete placenent.

SD- 06 Test Reports
Aggregates; G

Aggregates will be accepted on the basis of certificates of
conpliance and test reports that show the material (s) neets
the quality and gradi ng requirenents of the specifications
under which it is furnished.

Concrete M xture Proportions; G

Ten days prior to placenment of concrete, the contractor
shal | submit the mixture proportions that will produce
concrete of the quality required. Applicable test reports
shal | be submitted to verify that the concrete m xture
proportions selected will produce concrete of the quality
speci fi ed.

SD-07 Certificates
Cenentitious Materials; G

Certificates of conpliance attesting that the concrete
materials nmeet the requirenents of the specifications shall
be subnmitted in accordance with the Special d ause

" CERTI FI CATES OF COWPLI ANCE". Cerentitious nmaterial wll
be accepted on the basis of a manufacturer's certificate of
conpl i ance, acconpanied by mll test reports that the
material (s) neet the requirements of the specification
under which it is furnished.

Aggregates; G

Aggregates will be accepted on the basis of certificates of
conpliance and tests reports that show the material (s) neet
the quality and grading requirenents of the specifications
under which it is furnished.

1.3 DESI GN AND PERFORMANCE REQUI REMENTS

The Governnent will maintain the option to sanple and test joint
sealer, joint filler material, waterstop, aggregates and concrete to
determ ne conpliance with the specifications. The Contractor shall
provide facilities and | abor as nmay be necessary to assist the
CGovernnent in procurenent of representative test sanples. Sanples of
aggregates will be obtained at the point of batching in accordance
with ASTM D 75. Concrete will be sanpled in accordance with ASTM C
172. Slunmp and air content will be determ ned in accordance with ASTM
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C 143/ C 143M and ASTM C 231, respectively, when cylinders are nol ded.
Conpression test specinens will be made, cured, and transported in
accordance with ASTM C 31/C 31M Conpressi on test specinens will be
tested in accordance with ASTM C 39/C 39M Sanples for strength tests
will be taken not |ess than once each shift in which concrete is
produced from each class of concrete required. A mnimmof three
specinens will be nmade from each sanple; two will be tested at 28 days
(90 days if pozzolan is used) for acceptance, and one will be tested
at 7 days for information.

1.3.1 Strength

Acceptance test results will be the average strengths of two specinens
tested at 28 days (90 days if pozzolan is used). The strength of the
concrete will be considered satisfactory so long as the average of
three consecutive acceptance test results equal or exceed the

speci fied conpressive strength, f'c, and no individual acceptance test
result falls below f'c by nore than 500 psi

1.3.2 Construction Tol erances

A Cass "C' finish shall apply to all surfaces except those specified
to receive a Class "D'" finish. A Cass "D' finish shall apply to al
surfaces which will be permanently conceal ed after construction. The
surface requirenments for the classes of finish required shall be as
specified in ACl 347

1.3.3 Concrete M xture Proportions

Concrete mxture proportions shall be the responsibility of the
Contractor. M xture proportions shall include the dry weights of
cenentitious material (s); the nomi nal maxi mum size of the coarse
aggregate; the specific gravities, absorptions, and saturated surface-
dry weights of fine and coarse aggregates; the quantities, types, and
nanes of adm xtures; and quantity of water per cubic yard of concrete.
All materials included in the m xture proportions shall be of the same
type and fromthe sane source as will be used on the project.

Speci fied conpressive strength f'c shall be 4000psi at 28 days (90
days if pozzolan is used). The maxi mum nomi nal size coarse aggregate
shall be 1-1/2 inches, in accordance with ACI 318/ 318R  The air
content shall be between 4.5 and 7.5 percent. The slunmp shall be
between 2 and 5 inches. The naxi numwater cenment ratio shall be 0.50.

1.4 REGULATORY REQUI REMENTS
The state statutory and regulatory requirenents |isted below forma
part of this specification to the extent referenced. Kansas Standard
Specifications for Road and Bri dge Construction, Cass A Concrete (AE)

PART 2 PRODUCTS

2.1 MATERI ALS

2.1.1 Cenentitious Materials

Cenentitious materials shall conformto the appropriate specifications
listed:
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2.1.1.1 Portl and Cenent
ASTM C 150, Type I/11.
2.1.1.2 Pozzol an

Pozzol an shall conformto ASTM C 618, Cass C or F, including
requirements of Tables 1A and 2A.

2.1.2 Aggr egat es

Aggregates shall nmeet the quality and grading requirenments of state
hi ghway departnent specification in accordance with paragraph
REGULATORY REQUI REMENTS.

2.1.3 Adm Xt ur es

Admi xtures to be used, when required or approved, shall comply with
the appropriate specification listed. Chemical admi xtures that have
been in storage at the project site for longer than 6 nonths or that
have been subjected to freezing shall be retested at the expense of
the contractor at the request of the Contracting Oficer and shall be
rejected if test results are not satisfactory.
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2.1.3.1 Air-Entraining Adm xture
Air-entrai ning adm xture shall neet the requirenments of ASTM C 260.
2.1.3.2 Wat er - Reduci ng or Retardi ng Adm xture

Wat er-reducing or retarding adm xture shall neet the requirenents of
ASTM C 494/ C 494M Type A, B, or D. High-range water reducing

admi xture Type F or G may be used only when approved, approval being
conti ngent upon particular placenent requirenments as described in the
Contractor's Quality Control PIan.

2.1.4 Wat er

Water for mixing and curing shall be fresh, clean, potable, and free
frominjurious anounts of oil, acid, salt, or alkali, except that
unpotable water may be used if it neets the requirenments of COE CRD-C
400.

2.1.5 Rei nforci ng Stee

Rei nforcing steel bar shall conformto the requirenents of ASTM A
615/ A 615M G ade 60. Wl ded steel wire fabric shall conformto the
requirements of ASTM A 185. Details of reinforcement not shown shal
be in accordance with ACI 318M 318RM ACI 318/ 318R, Chapters 7 and 12.

2.1.6 Expansion Joint Filler Strips, Prenolded

Expansion joint filler strips, prenolded shall be sponge rubber
conformng to ASTM D 1752, Type |I.

2.1.7 Joint Sealants - Field Ml ded Seal ants

Joint sealants - field nolded seal ants shall conformto ASTM C 920
Type M Grade NS, Cass 25, use NT for vertical joints and Type M
Grade P, Cass 25, use T for horizontal joints. Bond-breaker materia
shall be pol yet hyl ene tape, coated paper, netal foil, or simlar type
materials. The backup material shall be conpressible, nonshrink
nonreactive with the sealant, and a nonabsorptive material such as
extruded butyl or polychl oroprene foamrubber. |Immediately prior to
installation of field-nolded sealants, the joint shall be cl eaned of
all debris and further cleaned using water, chem cal solvents, or

ot her neans as recommended by the seal ant manufacturer or directed.

2.1.8 For mavor k

The design and engineering of the formmrk as well as its
construction, shall be the responsibility of the Contractor.

2.1.9 Form Coat i ngs

Forns for exposed surfaces shall be coated with a nonstaining form
oil, which shall be applied shortly before concrete is placed.

2.1.10 Curing Materials

Curing materials shall conformto the foll ow ng requirenents.
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2.1.10.1 | mpervi ous Sheet Materials

| mpervi ous sheet materials, ASTM C 171, type optional, except
pol yethylene film if used, shall be white opaque.

2.1.10.2 Menbr ane- For m ng Curing Conpound
ASTM C 309, Type 1-D or 2, dass A

2.1.10.3 Color
Concrete for encasing airfield electrical ducts shall be dyed red.

PART 3 EXECUTI ON

3.1 PREPARATI ON

3.1.1 Gener a
Construction joints shall be prepared to expose coarse aggregate, and
the surface shall be clean, danp, and free of laitance. Ranps and
wal kways, as necessary, shall be constructed to allow safe and
expedi tious access for concrete and worknen. Snow, ice, standing or
flowing water, |oose particles, debris, and foreign matter shall have
been renmoved. Earth foundations shall be satisfactorily conpacted.
Spare vibrators shall be available. The entire preparation shall be
accepted by the Governnment prior to placing

3.1.2 Enbedded |tens

Rei nforcenent shall be secured in place; joints, anchors, and other

enbedded itenms shall have been positioned. Internal ties shall be
arranged so that when the forns are renpbved the netal part of the tie
will be not less than 50 nm 2 inches from concrete surfaces

permanently exposed to view or exposed to water on the finished
structures. Enbedded itens shall be free of oil and other foreign
matters such as | oose coatings or rust, paint, and scale. The
enbeddi ng of wood in concrete will be permitted only when specifically
aut horized or directed. Al equipnent needed to place, consolidate
protect, and cure the concrete shall be at the placenent site and in
good operating condition

3.1.3 Formwork I nstallation
Forns shall be properly aligned, adequately supported, and nortar-
tight. The formsurfaces shall be snpboth and free from
irregularities, dents, sags, or holes when used for permanently
exposed faces. All exposed joints and edges shall be chanfered
unl ess ot herw se indicated

3.1. 4 Producti on of Concrete

3.1.4.1 Ready- M xed Concrete

Ready- m xed concrete shall conformto ASTM C 94/ C 94M except as
ot herwi se specified.
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3.1.4.2 Concrete Made by Vol unmetric Batching and Conti nuous M xi ng

Concrete nmade by volunetric batching and conti nuous m xi ng shall
conformto ASTM C 685

3.1.4.3 Bat chi ng and M xi ng Equi prment

The contractor shall have the option of using an on-site batching and
m xing facility. The facility shall provide sufficient batching and
m Xi ng equi pment capacity to prevent cold joints. The nethod of
measuring materials, batching operation, and mixer shall be submitted
for review On-site plant shall conformto the requirenments of
Section 02753

3.2 CONVEY! NG AND PLACI NG CONCRETE

Conveyi ng and pl aci ng concrete shall conformto the follow ng
requi rements.

3.2.1 Cener a

Concrete placenment shall not be pernmitted when weat her conditions
prevent proper placenent and consolidati on without approval. Wen
concrete is mixed and/or transported by a truck mxer, the concrete
shall be delivered to the site of the work and di scharge shall be
conpleted within 1-1/2 hours or 45 minutes when the placing
tenperature is 85 degrees F or greater unless a retarding adm xture is
used. Concrete shall be conveyed fromthe mxer to the forns as
rapidly as practicabl e by nethods which prevent segregation or |oss of
i ngredients. Concrete shall be in place and consolidated within 15

m nutes after discharge fromthe mixer. Concrete shall be deposited
as close as possible to its final position in the forms and be so
regulated that it may be effectively consolidated in horizontal |ayers
18 inches or less in thickness with a mnimumof |ateral novenent.

The pl acerment shall be carried on at such a rate that the formation of
cold joints will be prevented

3.2.2 Consol i dation

Each | ayer of concrete shall be consolidated by roddi ng, spading, or
internal vibrating equipnment. Internal vibration shall be
systematically acconplished by inserting the vibrator through the
fresh concrete in the Iayer below at a uniform spacing over the entire
area of placenent. The distance between insertions shall be
approximately 1.5 times the radius of action of the vibrator and
overlay the adjacent, just-vibrated area by a few inches. The

vi brator shall penetrate rapidly to the bottomof the |ayer and at

| east 6 inches into the layer below, if such a layer exists. It shal
be held stationary until the concrete is consolidated and then
withdrawn slowy at the rate of about 3 inches per second.

3.2.3 Col d- Weat her Requi renents
No concrete placenent shall be nmade when the anbient tenperature is

bel ow 35 degrees F or if the ambient tenperature is bel ow 40 degrees F
and falling. Suitable covering and other nmeans as approved shall be

03307A-8



McConnel | AFB MCCNL

provided for maintaining the concrete at a tenperature of at |east 50
degrees F for not less than 72 hours after placing and at a
tenperat ure above freezing for the remai nder of the curing period
Salt, chenmicals, or other foreign materials shall not be mxed with
the concrete to prevent freezing. Any concrete damaged by freezing
shall be renmpoved and replaced at the expense of the contractor.

3.2. 4 Hot - Weat her Requi renent s

When the rate of evaporation of surface noisture, as determ ned by use
of Figure 1 of ACI 308R, is expected to exceed 1 kil ogram per square
meter 0.2 pound per square foot per hour, provisions for w ndbreaks
shadi ng, fog spraying, or covering with a light-colored material shal
be made in advance of placement, and such protective neasures shall be
taken as quickly as finishing operations will allow

3.3 FORM REMOVAL

Forns shall not be renpved before the expiration of 24 hours after
concrete placenment except where otherw se specifically authorized
Supporting forns and shoring shall not be renpved until the concrete
has cured for at least 5 days. Wen conditions on the work are such
as to justify the requirenent, forns will be required to remain in
pl ace for |onger periods.

3.4 FI NI SHI NG
3.4.1 Cener al

No finishing or repair will be done when either the concrete or the
anbi ent tenperature is bel ow 50 degrees F.

3.4.2 Fi ni shing Formed Surfaces

Al fins and | oose nmaterials shall be renoved, and surface defects
including tie holes shall be filled. Al honeyconb areas and ot her
defects shall be repaired. Al unsound concrete shall be renoved from
areas to be repaired. Surface defects greater than 1/2 inch in

di ameter and holes left by removal of tie rods in all surfaces not to
recei ve additional concrete shall be reamed or chipped and filled with
dry-pack nortar. The prepared area shall be brush-coated with an
approved epoxy resin or |atex bonding conpound or with a neat cenent
grout after danpening and filled with nortar or concrete. The cenent
used in nortar or concrete for repairs to all surfaces permanently
exposed to view shall be a blend of portland cenment and white cenent
so that the final color when cured will be the sane as adjacent
concrete.

3.4.3 Fi ni shing Unforned Surfaces

Al'l unfornmed surfaces that are not to be covered by additiona

concrete or backfill shall be float finished to el evations shown,
unl ess otherw se specified. Surfaces to receive additional concrete
or backfill shall be brought to the elevations shown and left as a

true and regular surface. Exterior surfaces shall be sl oped for
drai nage unl ess otherwi se shown. Joints shall be carefully made with
a jointing tool. Unfornmed surfaces shall be finished to a tol erance
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of 3/8 inch for a float finish and 5/16 inch for a trowel finish as
determ ned by a 10 foot straightedge placed on surfaces shown on the
plans to be level or having a constant slope. Finishing shall not be
performed while there is excess noisture or bleeding water on the
surface. No water or cenment shall be added to the surface during
fini shing.

3.4.3.1 Fl oat Finish

Surfaces to be float finished shall be screeded and darbi ed or

bull floated to elimnate the ridges and to fill in the voids |eft by
the screed. In addition, the darby or bullfloat shall fill al
surface voids and only slightly enbed the coarse aggregate bel ow the
surface of the fresh concrete. Wen the water sheen di sappears and
the concrete will support a person's weight w thout deep inprint,
floating shoul d be conpleted. Floating should enbed | arge aggregates
just beneath the surface, renmove slight inperfections, hunps, and

voi ds to produce a plane surface, conpact the concrete, and
consolidate nortar at the surface

3.4.3.2 Expansi on and Contraction Joints

Expansi on and contraction joints shall be nade in accordance with the
details shown or as otherw se specified

3.5 CURI NG AND PROTECTI ON

Begi nning i mediately after placenent and continuing for at least 7
days, all concrete shall be cured and protected from premature drying,
extrenes in tenperature, rapid tenperature change, freezing,

nmechani cal damage, and exposure to rain or flowing water. Al

mat eri al s and equi pment needed for adequate curing and protection
shall be available and at the site of the placement prior to the start
of concrete placenent. Preservation of noisture for concrete surfaces
not in contact with forns shall be acconplished by one of the
foll ow ng net hods:

a. Conti nuous sprinkling or ponding

b. Application of absorptive mats or fabrics kept continuously
wet .

C. Application of sand kept continuously wet.

d. Application of inpervious sheet material conformng to ASTM
C 171.

e. Application of nenbrane-form ng curing conpound conforn ng

to ASTM C 309, Type 1-D, on surfaces permanently exposed to view
and Type 2 on other surfaces shall be acconplished in accordance
with manufacturer's instructions.

The preservation of noisture for concrete surfaces placed agai nst
wooden forns shall be acconplished by keeping the forns continuously
wet for 7 days. |If forns are renoved prior to end of the required
curing period, other curing nethods shall be used for the bal ance of
the curing period. During the period of protection renoval, the
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tenperature of the air in contact with the concrete shall not be
allowed to drop nore than 25 degrees F within a 24 hour period.

3.6  TESTS AND | NSPECTI ONS

3.6.1 Gener al
The individuals who sanple and test concrete as required in this
speci fication shall have denonstrated a know edge and ability to
performthe necessary test procedures equivalent to the ACI m ni mum
guidelines for certification of Concrete Field Testing Technicians,
G ade |.

3.6.2 I nspection Details and Frequency of Testing

3.6.2.1 Preparations for Placing
Foundati on or construction joints, fornms, and enbedded itens shall be

inspected in sufficient tine prior to each concrete placenment by the
Contractor to certify that it is ready to receive concrete.
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3.6.2.2 Air Content

Air content shall be checked at |east twi ce during each shift that
concrete is placed for each class of concrete required. Sanples shal
be obtained in accordance with ASTM C 172 and tested in accordance

w th ASTM C 231

3.6.2.3 Slunp

Sl ump shall be checked tw ce during each shift that concrete is
produced for each class of concrete required. Sanples shall be
obtained in accordance with ASTM C 172 and tested in accordance with
ASTM C 143/ C 143M

3.6.2. 4 Consol i dati on and Protection

The Contractor shall ensure that the concrete is properly
consol i dated, finished, protected, and cured.

3.6.3 Action Required
3.6.3.1 Pl aci ng

The placing foreman shall not permt placing to begin until he has
verified that an adequate nunber of acceptable vibrators, which are in
wor ki ng order and have conpetent operators, are available. Placing
shall not be continued if any pile is inadequately consolidated

3.6.3.2 Air Content

Whenever a test result is outside the specification linmts, the
concrete shall not be delivered to the fornms and an adjustnent shal
be made to the dosage of the air-entrainment adm xture

3.6.3.3 Sl unp

Whenever a test result is outside the specification linmts, the
concrete shall not be delivered to the fornms and an adj ustment shoul d
be made in the batch weights of water and fine aggregate. The
adjustnents are to be nade so that the water-cement rati o does not
exceed that specified in the submtted concrete m xture proportion

3.6.4 Reports

The results of all tests and inspections conducted at the project site
shall be reported informally at the end of each shift and in witing
weekly and shall be delivered within 3 days after the end of each
weekly reporting period. See Section 01451A CONTRACTOR QUALITY
CONTROL.

-- End of Section --
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SECTI ON 10430
EXTERI OR S| GNAGE
11/03
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 basic designation only.
ALUM NUM ASSOCI ATI ON ( AA)
AA DAF- 45 (2003) Designation System for Al um num
Fi ni shes

ASTM | NTERNATI ONAL ( ASTM

ASTM B 221 (2002) Al umi num and Al um num Al | oy Extruded
Bars, Rods, Wre, Profiles, and tubes

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

NAAMM MFM (1988) Met al Fi ni shes Manual

1.2 SUBM TTALS
Covernnent approval is required for submittals with a "G' designati on;
submittals not having a "G' designation are for Contractor Quality
Control approval. Wen used, a designation following the "G
designation identifies the office that will review the submttal for
the Governnent. The follow ng shall be submitted in accordance with
Section 01330 SUBM TTAL PROCEDURES:
SD- 03 Product Data
Modul ar Exterior Signage System
Manuf acturer's descriptive data and catal og cuts.

Install ation

Manuf acturer's installation instructions and cl eani ng
instructions.

Exterior Signage; G
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Exterior signage schedule in electronic nmedia with spread
sheet format. Spread sheet shall include sign |ocation
sign type, and nessage.

SD-10 Operation and Mintenance Data
Protecti on and C eani ng

Si x copi es of nmaintenance instructions listing routine
mai nt enance procedures, possible breakdowns and repairs,
and troubl e shooting guides. The instructions shal
include sinplified diagrans for the equi pnent as installed.

1.3 GENERAL

Al'l exterior signage shall be provided by a single manufacturer.
Exterior signage shall be of the design, detail, sizes, types, and
message content shown on the draw ngs, shall conformto the

requi rements specified, and shall be provided at the |ocations

i ndicated. Signs shall be conplete with lettering, framng as
detailed, and related conponents for a conplete installation

Recycl able materials shall conformto EPA requirenents in accordance
wi th Section 01670 RECYCLED / RECOVERED MATERI ALS.

1.4 W ND LOAD REQUI REMENTS
Exterior signage shall be designed to withstand 100nph w ndl oad.
1.5 CHARACTER PROPORTI ONS AND HEI GATS
Character proportions and heights will be as indicated on draw ngs.d

1.6 QUALI FI CATI ONS

Si gns, plaques, and dinensional letters shall be the standard product
of a manufacturer regularly engaged in the manufacture of the
products. Itens of equipnment shall essentially duplicate equi prment
that has been in satisfactory use at |east 2 years prior to bid

openi ng.
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1.7 DELI VERY AND STORAGE
Material s shall be wapped for shipnent and storage, delivered to the
jobsite in manufacturer's original packaging, and stored in a clean
dry area in accordance w th manufacturer's instructions.

1.8 WARRANTY

Manuf acturer's standard performance guarantees or warranties that
extend beyond a one year period shall be provided.

1.9 EXTRA STOCK
The Contractor shall provide three [3]extra interchangeabl e nessage
panel s and extra stock of the followi ng: Two[2] USAF Type 2
Control |l ed Area Warning signs and One [1] FAA L-585 Flightline Area
si gn.

PART 2 PRODUCTS

2.1 MODULAR EXTERI OR SI GNAGE SYSTEM
Exterior signage shall consist of a system of coordinated directional
identification, and regul atory type signs |ocated where shown.

D nmensi ons, details, materials, nmessage content, and design of signage
shall be as shown on the draw ngs.

2.1.1.1 Frani ng
Interior fram ng shall consist of alum numtube colums wel ded to
conpani on plates. Perinmeter fram ng shall consist of alum num and
shall be bolted to the post and plate system as designed. Fram ng
menbers shall be designed to pernit panel renopval. Munting shall be
provi ded as Shown on the draw ngs. Openings shall be seal ed from
nmoi sture and made t anper - proof .

2.1.1.2 Exteri or Sheeting Panels
Modul ar panel s shall be provided in sizes shown on draw ngs.

2.1.1.3 Mount i ng

Mounting shall be provided by securing to concrete foundati on as shown
on drwai ngs.

2.1.1. 4 Fi ni shes

Base finish shall remain as delivered by the nanufacturer.

2.1.2 Post s
One- pi ece al um num posts shall be provided with mnimum 0.125 inch
wal | thickness. Posts shall be designed to accept panel fram ng system
descri bed. Caps shall be provided for each post.

2.1.2.1 Panel s
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Modul ar nmessage panels shall be provided in sizes shown on draw ngs.
Panel s shall be fabricated a mnimum of 0.080 inch al um num
conponents.

2.1.2.2 Fi ni shes
Post finish shall be as delivered by the nmanufacturer
2.1.2.3 Mount i ng

Mounting shall be provided by attaching posts to concrete foundation
using frangi bl e couplings as specified in the draw ngs and per

manuf actures instruction. Breakaway couplings nust not be nore than 3
i nches above top foundation

2.2 GRAPHI CS FOR EXTERI OR Sl GNAGE SYSTEMS
2.2.1 G aphi cs

Si gnage graphics shall conformto the foll ow ng:
a. As shown on draw ngs

2.2.2 Messages
See drawi ngs for message content. Typeface: Helvetica nedium Type
size: As indicated on draw ngs.

2.3 ALUM NUM ALLOY PRODUCTS

Al umi num al | oy products shall conformto ASTM B 209M ASTM B 209 for

sheet or plate, ASTM B 221M ASTM B 221 for extrusions and ASTM B 26/ B
26M or ASTM B 108 for castings. Al umnumextrusions shall be provided
at least 1/8 inch thick and alum num plate or sheet at |east 16 gauge
thick. Welding for alum num products shall conformto AWS Cl. 1M CL. 1.

2.4 VI NYL SHEETI NG FOR GRAPHI CS

Vinyl sheeting shall be 5 to 7 year premiumtype and shall be in
accordance with the flanmability requirenents of ASTME 84 and shal
bea mi ni mum 0. 003 inch filmthickness. Filmshall include a precoated
pressure sensitive adhesive backing, Cass 1, or positionable pressure
sensi tive adhesi ve backing, Cass 3.

2.5  ANCHORS AND FASTENERS
Exposed anchor and fastener materials shall be conpatible with neta
to which applied and shall match in color and finish and shall be non-
rusting, non-corroding, and non-staining. Exposed fasteners shall be
t anper - pr oof .

2.6  SHOP FABRI CATI ON AND MANUFACTURE

2.6.1 Fact ory Worknmanship
Wirk shall be assenbled in the shop, as far as practical, ready for

installation at the site. W rk that cannot be shop assenbl ed shall be
given a trial fit in the shop to ensure proper field assenbly. Holes
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for bolts and screws shall be drilled or punched. Drilling and
punching shall produce clean, true lines and surfaces. Wlding to or
on structural steel shall be in accordance with AWS D1.1/D1. 1M
Wel di ng shall be continuous along the entire area of contact. Exposed
wel ds shall be ground snooth. Exposed surfaces of work shall have a
snmoot h finish and exposed riveting shall be flush. Fastenings shal
be conceal ed where practical. Itenms specified to be gal vani zed shal
be by hot-dip process after fabrication if practical. Galvanization
shall be in accordance with ASTM A 123/ A 123M and ASTM A 653/ A 653M
as applicable. Oher netallic coatings of steel sheet shall be in
accordance with ASTM A 924/ A 924M  Joints exposed to the weat her
shall be formed to exclude water. Drainage and weep hol es shall be

i ncluded as required to prevent condensation buil dup

2.6.2 Dissimlar Materials

Where dissinmlar netals are in contact, or where alumnumis in
contact with concrete, or absorptive materials subject to wetting, the
surfaces shall be protected with a coat zinc-nolybdate priner to
prevent gal vanic or corrosive action.

2.7 COLOR, FINISH, AND CONTRAST

Col or shall be as indicated on the drawings. Color listed is not
intended to limt the selection of equal colors from other

manuf acturers. Characters and synbols shall contrast with their
background - either light characters on a dark background or dark
characters on a |ight background.

PART 3 EXECUTI ON
3.1 | NSTALLATI ON

Si gns, plaques, or dinmensional letters shall be installed in
accordance with approved manufacturer's instructions at |ocations
shown on the approved detail draw ngs. Signs shall be installed plunb
and true at nounting heights indicated, and by nethod shown or
specified in manufacturers instructions.

3.1.1 Anchor age

Anchorage and fastener materials shall be in accordance with approved
manuf acturer's instructions for the indicated substrate.

3.1.2 Protecti on and C eani ng

The work shall be protected agai nst damage during construction
Hardware and el ectri cal equi pment shall be adjusted for proper
operation. G ass, frames, and other sign surfaces shall be cleaned in
accordance with manufacturer's instructions. After signs are conpl eted
and inspected, the Contractor shall cover all project identification
directional, and other signs which may m sl ead the public. Covering
shall be maintained until instructed to be renoved by the Contracting
O ficer or until the facility is to be opened for business. Signs
shall be cleaned, as required, at time of cover renoval
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SECTI ON 16010

GENERAL ELECTRI CAL

PART 1 - GENERAL

1.1

1.2

1.3

RESPONSI BI LI TI ES

The Bi ddi ng Requirenents, Conditions of Contract, General
Specifications and General Requirenments, and this Division shall be

bi ndi ng on the Contractor and shall apply to all electrical work to be
conpl eted under this section.

The Contractor shall be responsible for the work fromthe date of his

contract until its acceptance by the Governnent, and nust nmake good all
danmages sustai ned from whatever cause. He shall use proper care and
diligence in bracing and securing all parts of the work and shall in

all cases judge as to the amount of protection required.

ORDI NANCES, LAWS AND CODES

Al'l work shall conformto the rules and regul ati ons of the Nati onal

El ectrical Code, Local Code, "Cccupational Safety and Health Act" and
the Base Fire Marshall's Ofice. Al certificates of approval shall be
delivered to the Contracting Oficer/ Contracting Officer’s
Representative (CO COR) before final payment will be nmade.

Shoul d any change in the draw ngs and/or specifications be required to
conformto the above nentioned | aws and ordi nances, the CO COR shall be
notified by the Bidder prior to the bid date, that the necessary
changes may be conpleted. After the bid date, all work necessary to
nmeet the requirenments shall be at Contractor's expense, with no

addi tional cost to the Governnent.

The Contractor shall pay for all fees, permts, taxes, inspections,
connections, etc., associated with the work under this contract. Any
costs, charges, or connection fees which are required to obtain
permanent and tenporary electrical service to the project facility wll
be paid by the Contractor as part of this contract.

Al'l products used on this project shall conply with the "Buy American
Act". In sone cases the "North American Free Trade Agreenent" (NAFTA)
may supercede the Buy American Act, however, the contractor must obtain
witten approval for the exception fromthe CO COR prior ordering the
equi pnent. In sunmary, conpliance with the "Buy Anerican Act" means
that products nust be manufactured with; 1) at least 51% United States
material content, 2) at last 51% United States | abor content and 3)
final assenbly of the product nust be within the United States.

DATA AND MEASUREMENT

The data given herein and on the drawings is as exact as could be
secured insofar as building construction and existing conditions are
concerned. Extrene accuracy is not guaranteed. The draw ngs and
specifications are intended for the assistance of the Contractor in
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1.4

1.5

1.6

achieving the end result. Exact |ocations, neasurenents, distance
levels, etc., will be governed by conditions at the job site.

The Contractor shall verify that the size of the equi pnent supplied by
the sel ected manufacturers does not exceed the avail abl e nounting
space

The CO COR reserves the right to change | ocation or size of conduits
outlets, fixtures or other pieces of equi pment as may be necessary to
avoid conflicts. No extra conpensation will be allowed for such
changes unl ess additional cost to the Contractor is caused.

It is strongly recomrended that the bidders visit the project site that
he/ she may have know edge of conditions at the job site and adapt their
bi ds and work to such conditions.

DRAW NGS AND SPECI FI CATI ONS

Anyt hing nmentioned in this specification and not shown on the draw ngs,
or vice versa, shall be of |ike effect, as shown or nentioned in both

In any case of discrepancy or differences in the figures, draw ngs or
specifications, the Bidder shall pronptly report such discrepancies to
the CO COR who shall make a decision in witing. Any adjustment by the
Contractor w thout this decision shall be at the expense of the
Contractor.

QUALITY OF WORKMANSHI P

The Contractor shall give his personal superintendence and direction to
the work. He shall also keep a conpetent foreman or superintendent on
the project.

Al'l equi pnent, controls and junction boxes shall be |located for ready
access, operation, repair or maintenance.

Any addi tional draw ngs necessary for the prosecution of the work will
be furnished by the CO COR as pronptly as possible. The Contractor
shal | request any additional instructions needed and shall do no work
wi t hout drawi ngs and instructions.

Any di screpanci es between the electrical, structural, and civil
drawi ngs shall be reported to the CO COR prior to the Bid Date.

GUARANTEE

This Contractor shall guarantee all materials, workmanship and the

successful operation of all apparatus furnished and installed by him

for a period of one year fromthe date of the final acceptance of the

whol e work, and shall guarantee to repair or replace at his own expense

any part of the apparatus which may show defect during that tine,

provi ded such defect is, in the opinion of the CO COR due to inperfect
material or workmanship and not to carel essness or inproper operation
CGuarantee period for the replacenent shall begin with the date of

repl acenent .

The Governnent shall notify the Contractor of any failure of any part
or parts which occur during the guarantee period
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1.7

1.8

The Contractor shall also guarantee the systens and the apparatus to be
wor ki ng properly to neet all conditions as specified.

SHOP DRAW NGS

Shop draw ngs, catal ogue sheets and manufacturer's data shall be
submitted in accordance with the requirements of Paragraph "Shop
Drawi ngs" of the General Conditions. On or before thirty days after
award of contract, the Contractor shall subnmit six copies of all
fabricated work and equi pnment to be purchased. Data shall be
sufficiently conpleted to pernit evaluation and conparison with
speci fied equi prent and nmateri al .

Al'l drawi ngs shall bear the Contractor's stanp of approval and nust be
dat ed.

Shop drawi ngs and/or catal ogue and data sheets shall include, but not
be limted to the foll ow ng:

1. Contactors and Ti ne O ocks

2. Low Vol tage Swi tching System

3. Panel boards, Di sconnect Devices, Transforners
4, Hand Hol es

5. Wre and Cabl e

6. Term nation and Splice Equi pment

7. Boxes and Devi ces

8. Fuses

9. Lanps

A notation shall be nade on each itemsubmtted as to its specified use
or description of specific location in the work.

None of the preceding itens shall be purchased, delivered to the site
or installed until the itemhas been properly submtted in witing and
reviewed by the CO COR

Submittals shall be nmade even though the itemis exactly as specified.

Should the Contractor fail to conply with any of the requirenments as
stated, the CO COR reserves the right to select a full |ine of
materials, appliances, and equi pment which shall be final and binding
upon the Contractor.

SUBM TTAL DATA

Revi ew of submittal data is only for general conformance with the

desi gn concept of the project and general conpliance with the
informati on given in the contract documents. Any action shown is
subject to the requirements of the plans and specifications.
Contractor is responsible for: Dinmensions that shall be confirnmed and
correlated at the job site; fabrication processes and techni ques of
construction; coordination of his work with that of all other trades
and the satisfactory performance of his work.

Contractor will be linmted to one review on a singular piece of
equi pnent .
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1.9

1.10

The listing of a manufacturer as "acceptable" does not inply automatic
conpliance with contract documents. It is the sole responsibility of
the Contractor to insure that any price quotations received and
submttals nmade are for equi pnent/systens which nmeet or exceed the
speci fications included herein.

EQUAL NMANUFACTURERS/ EQUI PMENT

Any approval requests for manufacturer/equipnment to be considered as
equal other than as specified herein and on the draw ngs shall be
submtted to the CO COR not |ess than 10 days prior to bid date

Requests for review shall be sufficiently conplete to pernit eval uation
and conparison with specified equi pnent and material .

Requests for substitutions shall be acconpanied by a witten conparison
between the specified itemand the substituted item Request
submttals shall be acconpani ed by conplete technical data, including

| aboratory reports, if applicable on the proposed product. Each item
proposed for substitution shall be clearly identified. Explain fully
the differences, if any, between the proposed product and the products
naned in the Specifications. Failure to provide the above information
may result in the rejection of the submttal

Only one (1) request for substitution for each product will be
consi dered. When substitution is not accepted, provide specified
product .

If at any time during the project it is determ ned that a product has
been m srepresented as an equal to a specified product. The contractor
shall be required to replace the product at his expense. This
stipulation applies even if the engi neer has provided his/her stanp of
approval

SCHEDULE OF VALUES

Schedul e of val ues shall be submitted within 30 days after award of
contract or as specified in Division 1 or CGeneral Conditions of
contract.

The schedul e of val ues shall be broken down by individual specification
section and shall delineate materials and | abor. Specific cost break
down information provided to the engineer will be held in confidence

PART 2 - PRODUCTS

2.1

PROTECTI ON OF FI XTURES AND WARES

This Contractor shall apply the necessary protective coverage to
fixtures and other equipnent to prevent scratches and mars to such
equi pnent as a result of falling objects or work of other trades.
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2.2

2.3

STORAGE

This Contractor shall provide and be responsible for safe storage of
his materials and such storage shall not interfere with the work of
others or progress of the project in any manner

EQUI PMENT ENCLOSURES

Provi de enclosures that mate properly with the equi pnent to be encl osed
and are NEMA rated to suit the atnospheric conditions of the equi pnent
sur roundi ngs.

Equi pment in corrosive atnosphere shall be rated NEMA 4X. Al NEMA 4X
equi pnent shall be fabricated fromsuitable non-nmetallic material or
shall be stainless steel. Painted steel is not acceptable for NEMA 4X
appl i cations.

PART 3 - EXECUTI ON

3.2

COCORDI NATI ON

Before installing any work, this Contractor shall coordinate the
electrical work with all other contractors on the project, with the
CO COR, Tel ecommuni cati ons and Power G oups and Airfield Managenent.

Al'l electrical work shall be installed in proper sequence and so
arranged with other trades that there will be no delay in the proper
installation and conpletion of any part or parts of all systens and
equi pnent .

This Contractor shall carefully exanine the drawi ngs and shall be
responsi ble for the proper fitting of equi pnent and conduit as

i ndicated without major alteration. |If alterations are required, a
detail ed drawi ng of the proposed departure due to actual field
conditions or other causes shall be submitted to the CO COR for
approval

Whenever interferences mght occur, before installing any of the work
in question, the Electrical Contractor shall consult w th other
contractors and shall cone to an agreenent with themas to the exact
|l ocation and |l evel of his conduit and/or parts of his installation.

Al'l changes in the work of this Contractor, caused by his neglect to
foll ow these instructions, shall be nmade at this Contractor's expense.

DI TCH NG EXCAVATI ON, AND BACKFI LLI NG

Contractor shall do all excavation required to install conduits and
equi pnent shown on drawi ngs or required for proper operation. Excess
excavation below the required |l evel shall be backfilled with earth and
t hor oughl y t anped.
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3.3

3.4

CONNECTI ONS FOR EQUI PMENT

Coordi nate the hook up of the follow ng equiprment with the Contractor
required to furnish and install them See the appropriate sections in
the General Construction Wrk specifications for further information.

1. Si gnage
2. Cover nnent Furni shed Equi pnent

Verify fuse or circuit breaker requirenents for electrical connections
to equi pnent and provi de overcurrent devices accordingly.

WORK ON EXI STI NG Al RFI ELD

I nasmuch as work under this contract includes adding to the existing
airfield, it shall be the responsibility of each bidder to fully inform
hi nsel f of any and all conditions which influence or are influenced by
wor k contenpl ated by these specifications and acconpanyi ng draw ngs.
The submi ssion of a proposal by any bidder will be construed as an

adm ssion by himthat he has examned and is fully famliar with the
prem ses and all conditions thereon and adjacent thereto, and has
included in this proposal a proper and adequate anpbunt to cover
rearrangenment of old work for the proper installation and operation of
the new and exi sting equi pment as shown on the draw ngs specified
herein, or as required. Such work shall be neatly and properly done

Mai ntain existing electrical service and feeders to occupi ed areas and
operational facilities, unless otherw se indicated, or when authorized
otherwise in witing by CO COR  Provide tenporary service during
interruptions to existing facilities. Wen necessary, schedule

nmonent ary outages for replacing existing wiring systems with new wiring
systens. Wen that "cutting-over" has been successfully acconplished
renove, relocate, or abandon existing wiring as indicated.

The operation of all special systens within the building shall be

mai ntai ned, including but not Iimted to; fire alarm tel ephone

i ntercom data comunications, security, emergency call, etc. Provide
tenmporary connections and/ or equi pnent as required to maintain
operations during construction. Anticipated nonentary outages in any
system nust be schedul ed with the Government before starting work.

DEMOLI TI ON AND REMOVAL OF EXI STI NG EQUI PMENT AND MATERI ALS

Exi sting conduits may, at the Contractor's option, be renoved, or
reused.

Conduits may not be abandoned in place in unfinished and accessible
areas. Conduits nay be abandoned in place when concealed in walls,
floors and/ or above hard ceilings.

Al'l conduits to be reused shall be thoroughly tested and checked for
continuity.

El ectrical items nust be renpbved where they interfere with or are not
conceal ed by new construction
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3.6

3.7

Exi sting equi prent and material shall be rel ocated, renoved,
reconnected or left in place as indicated on the drawi ngs. Were an
existing device is shown renoved froman existing circuit, new wring
shall be provided as required to insure continuity of existing circuit.
If existing devices or other electrical items, such as electrically
operated equi pment interfere with the location of a new partition
rel ocation of existing equi pment, new equi pnment, etc., the existing
itens including electrical conponents of electrically operated
equi pnent shall be di sconnected and renoved or satisfactorily rel ocated
and reconnected even though not specifically indicated on the draw ngs.
Al material renoved which is considered sal vageabl e by the Governnent
and is not specifically designated to be reused on the draw ngs or not
practical to be reused shall remain in the property of the Governnent
and shall be neatly stockpiled in a specially designated | ocation

TEMPORARY W RING (Existing Electrical Service)
This Contractor shall provide tenporary power.
Tenmporary power nmay be derived fromthe existing electrical service

Al materials for the tenporary service and wiring may be used and
remai ns the property of the electrical contractor

Tenmporary wiring materials are not to be installed as part of the
permanent wiring system

Wring need not be installed in conduit, but rmust be adequately
installed and protected from nechanical injury to prevent shock

Per manent wiring including feeders, panels, receptacles, etc., may be
used as soon as installed.

The El ectrical Contractor shall bear all installation costs necessary
to connect and di sconnect the tenmporary service

CLEANI NG

This Contractor shall at all tines keep the premises free of all waste
or surplus materials, rubbish, and debris which is caused by his
enpl oyees or resulting fromhis work.

After all equiprment and fixtures have been installed and building is
ready for occupancy, the Electrical Contractor shall renove al
stickers, rust stains, labels, temporary covers, plaster marks, paint
spots, etc. Al foreign matter shall be blown out or flushed out of
all conduits, panels, notors, devices, switches, fixtures, etc.

Identification plates and trims on all equi pment shall be free of paint
and pol i shed.

The Contractor shall |eave the electrical portion of the work in a safe
clean, and very neat condition ready for operation.
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3.8

3.9

3.10

3.11

RECORD DRAW NGS

The Contractor shall maintain an up-to-date set of plans and
specifications on the job site. He shall annotate all field changes,
addenduns, change orders, etc. on this set. Once the job is conplete
the contractor shall supply this set of draw ngs, updated in AutoCad
(m ni mum V. 2000) to the CO COR for review

The drawi ngs shall also include as-built conditions such as equi pnent
and device locations, routing of service entrance and nmaj or feeders,
branch circuit changes, final panel board schedules, etc

I NSTRUCTI ON | N OPERATI ON  BOOKS AND SPARE PARTS

After all tests and adjustnments have been nade, the Contractor shal
furnish the necessary qualified personnel to place the special systens
i n continuous operation, during which tine he shall provide conplete
operating and mai ntenance instructions to the Government's
representative with an outline of instructions in witten form These
personnel shall reserve adequate tinme to instruct a Government's
representative on proper operation (including all phases of the system
and each of its conponent parts).

Contractor shall furnish Government with three sets of all operating
i nstructions, nmaintenance instruction and spare parts lists of al

equi pnent furni shed under this contract. Lists shall include current
unit prices and source of supply for each item of operable equi prment.

TESTS AND ADJUSTMENTS

Upon conpl etion of installation of electrical connections, and after
circuitry has been energized with rated power source, test connections
to denonstrate capability and conpliance with requirenents. Ensure
that direction of rotation of each notor fulfills requirenent. Correct
mal functioning units at site, then retest to denonstrate conpliance

During the progress and after conpletion of the work included under
this specification, the Contractor shall make all required tests at his
own expense in the presence of the CO COR as required hereinafter and
by local ordinances, codes, |aws, and regulations. Such tests shall be
in accordance with other sections of this division. The CJ COR shal

be notified five (5) days in advance as to the tinme when such tests are
to be perforned that a representative of the CO COR may be present.

DI SPOSAL OF HAZARDOUS ELECTRI CAL MATERI ALS - (BALLASTS AND LAMPS)

The electrical contractor shall be responsible for the renoval, storage
and di sposal of all electrical related hazardous material fromthe work
site in an EPA approved nanner.

Al hazardous material shall be stored in a safe and secure area
pendi ng disposal. Al PCB ballasts shall be stored in netal 55 gallon
drums with a bolt on Iid securing ring, or in other |ocked nmeta
containers. The enclosure shall be properly |abel ed per EPA guidelines
whil e awaiting shipnent to a disposal facility.
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C. Fl uorescent | anps containing mercury or other hazardous naterials shall
be sent to an EPA approved Recycling Center. Disposal of lanps at a
standard landfill shall not be permitted.

D. PCB bal | asts shall only be disposed of by incineration at an EPA
registered PCB incineration facility. D sposal of ballasts at a
standard landfill shall not be permitted.

E. The contractor shall keep accurate records of all such hazardous
material s and provide the engineer with properly conpleted Certificates
of Disposal, issued by the receiving disposal facility. Certificates
of disposal issued by a third party other than the final disposal
facility it self will not be acceptable. Final project paynment nay be
wi t hhel d pendi ng the engineer's receipt of properly conpleted
Certificates of Disposal.

END OF SECTI ON
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SECTI ON 16040

FI ELD TEST AND OPERATI ONAL CHECK

PART 1 - GENERAL

1.1

1.2

1.3

1.4

1.5

CONDI TI ONS AND REQUI REMVENTS

Refer to other Division 16 Specification for Suppl erental

DESCRI PTI ON
Wrk Included in this Section:

Di stribution Equi prent
G ound Resi stance Test
600 Volt Cable Insul ation Test
Neutral |solation Test

PR

GENERAL SCOPE

It is the intent of these tests to assure that all electrical equipnent
is operational within industry and manufacturer's tolerances and is
installed in accordance with design specifications.

The test and inspections shall determne the suitability for
energi zati on.

TEST REPORT

The test report shall include the follow ng:

1. Summary of project

2. Descri ption of equi pment tested

3. Description of tests

4. Li st of test equi pnent used and nost recent calibration date
5. Test results

6. Concl usi ons and reconmendati ons

7. Appendi x, including appropriate test forns

The test report shall be bound and its contents certified.

Subnmit 3 copies of the conpleted report to the COCOR no |ater than 15
days after conpletion of test unless directed otherw se.

FAI LURE TO MEET TEST

Any system material or workmanship which is found defective on the
basi s of acceptance test shall be reported directly to the CO COR

Contractor shall replace the defective material or equipnment and have
test repeated until test proves satisfactory, w thout additional cost
to Governnent.
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PART 2 - PRODUCTS (NOT APPLI CABLE)

PART 3 - EXECUTI ON

3.2

3.3

3.4

GROUND RESI STANCE TEST

Bui | di ng grounding el ectrode resistance testing shall be acconplished
with a ground resistance direct-reading single test nmeter utilizing the
AD Fal | -of Potential Method and two reference el ectrodes. Performtest
prior to interconnection to other grounding systems. Oient the ground
el ectrode to be tested and the two reference el ectrodes in a straight
line spaced 50 feet apart. Drive the two reference el ectrodes 5 feet
deep

Test results shall be in witing and shall show tenperature, humdity,
and condition of the soil at the tine of the tests.

600 VOLT CABLE | NSULATI ON TEST

Megger and record insulation resistances of all 600 volt insulated
conductors size 4/0 AWs and | arger using a 500 volt megger for one
mnute. Make tests with circuits isolated fromsource and | oad.

DI STRI BUTI ON EQUI PMENT

Check cleanliness of all interiors and all parts. Renove any excess
packi ng, shi pping bolts, etc.

Tighten all points of connection with torque wench. Torque val ues per
manuf act urer?s recomendati on

Verify all proper operating condition of equi pnent mechanically and
electrically.

If any equi pnent is found defective during operational check, it shal
be replaced by the Contractor w thout cost to the Governnent and test
repeated by the Contractor w thout cost to the Governnment and test
repeated until satisfactory results are obtained

NEUTRAL | SOLATI ON TEST

Di sconnect neutral from system ground and negger resistance between
systemneutral and ground to ensure that no neutral conductors are
grounded t hroughout the system |Isolate and correct any inproper
grounds, and record resistance to ground for each system

END OF SECTI ON
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SECTI ON 16110

RACEWAYS

PART 1 - GENERAL

1.1

PART 2

SUMVARY

All wiring shall be installed in continuous raceways as specified
herei n except where specifically noted otherw se.

Types of raceways in this section include the foll ow ng:

El ectrical netallic tubing.

Fl exi bl e metal conduit.

Liquid-tight flexible netal conduit.
Rigid netal conduit.

Ri gid nonmetal lic conduit.

gpwNE

- PRODUCTS

METAL CONDU T AND TUBI NG

Ceneral: Provide nmetal conduit, tubing and fittings of types, grades,
sizes and weights (wall thicknesses) for each service indicated. Were
types and grades are not indicated, provide proper selection determ ned
by Installer to fulfill wiring requirements, and conply with applicable
portions of NEC for raceways.

Rigid Steel Conduit: Provide rigid steel, zinc-coated, threaded type
conforming to FS WMC-581, ANSI C80.1 and UL 6. Provide zinc coating
fused to inside and outside walls.

1. Rigid Metal Conduit Fittings: Rigid netal conduits shall have
t hreaded couplings when installed in concrete or direct burial in
the ground. Oher installations in dry |ocations nay be
threadless rigid fittings.

2. PVC Externally Coated Rigid Steel Conduit: Provide rigid steel
zinc-coated with additional external coating of PVC conforming to
ANSI C80.1 and NEMA RN 1.

Fl exi ble Metal Conduit: Provide flexible netal conduit conformng to
FS WMC- 566 and UL 1. Forned fromcontinuous |ength of spirally wound,
i nterl ocked zinc-coated strip steel.

1. Fl exi ble Metal Conduit Fittings: Provide conduit fittings for use
with flexible steel conduit of threadl ess hinged clanp type.

a. Strai ght Terminal Connectors: One piece body, ferale end
with clanp and deep slotted machi ne screw for securing
conduit, and nale threaded end provided with | ocknut.

b. 45° or 90° Termi nal Angle Connectors: Two-piece body
construction with renovabl e upper section, fermale end with
cl anmp and deep slotted machi ne screw for securing conduit,
and mal e threaded end provided with | ocknut.

16110-1



McConnel | AFB MCCNL

2.2

2.3

Li qui d-Tight Flexible Metal Conduit: Provide liquid-tight flexible
metal conduit; construct of single strip, flexible, continuous,

i nterl ocked, and doubl e-w apped steel; gal vani zed i nsi de and out si de;
coat with liquid-tight jacket of flexible polyvinyl chloride (PVQ).

1. Li quid-Tight Flexible Metal Conduit Fittings: FS WF-406, Type 1,
Class 3, Style G Provide cadm um plated, nalleable iron fittings
with conpression type steel ferrule and neoprene gasket sealing
rings, with insulated throat.

El ectrical Metallic Tubing (EMI): Provide electrical metallic tubing
conforming to FS WV C-563, ANSI C80.3 and UL 797.

1. EMI Fittings: Fittings for EMI shall be steel and nmay be of the
screw or conpression type except that in poured concrete the screw
type is not acceptable. Al EM connectors shall be of the
insul ated throat type. Cast or indenter fittings are not
accept abl e.

Conduit Bodi es: Provi de gal vani zed cast-netal conduit bodi es of types,
shapes and sizes as required to fulfill job requirenents and NEC

requi renents. Construct conduit bodies with threaded-conduit-entrance
ends, renovabl e covers, either cast or of gal vani zed steel, and
corrosion-resistant screws.

NONVETALLI C CONDUI T:

Ceneral: Provide nonnetallic conduit and fittings of types, sizes and
wei ghts as specified.

Ri gid Nonmetal lic Conduit:

1. Heavy Wall Conduit: Schedule 40, 9- c¢, UL-rated, construct of
pol yvinyl chloride and conforming to NEMA TC-2, for direct burial,
or normal above ground use, UL-listed and in conformty wth NEC
Article 347.

2. Extra Heavy Wall Conduit: Schedule 80, UL-rated, construct of
pol yvi nyl chl ori de conpound C-200 PVC, and UL-listed in accordance
with NEC Article 347 for direct burial, or above ground use.

Condui t, and Tubi ng Accessories: Provide conduit and tubing duct
accessories of types, sizes, and materials, conplying with

manuf acturer's published product information, which mate and match
conduit and tubing.

W REVWAYS

Ceneral: Provide electrical wireways of types, grades, sizes, and
nunber of channels for each type of service as indicated. Provide
conpl ete assenbly of raceway including, but not limted to, couplings,
of fsets, el bows, expansion joints, adapters, hold down straps, end
caps, and other conmponents and accessories as required for conplete
system

Lay-in Wreways: Lay-in wireways with hinged covers, in accordance with

UL 870 and with conponents UL-listed, including | engths, connectors,
and fittings. Select units to allow fastening hinged cover closed
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wi t hout use of parts other than standard |lengths, fittings and
connectors. Construct units to be capable of sealing cover in closed
position with sealing wire. Provide wi reways w th knockouts.

1. Connectors: Provide wi reway connectors suitable for "lay-in"
conductors, with connector covers permanently attached that
renoval is not necessary to utilize the lay-in feature

2. Fi nish: Protect sheet netal parts with rust inhibiting coating
and baked enanel finish. Plate finish hardware to prevent
corrosion. Protect screws installed toward inside of wireway with
spring nuts to prevent wire insulation danmage

PART 3 - EXECUTI ON

3.2

I NSTALLATI ON OF RACEWAYS

Ceneral: Install raceways as indicated; in accordance with
manufacturer's witten installation instructions, and in conpliance
with NEC, and NECA' s "Standards of Installation". Install units plunb

and | evel, and naintain nmanufacturer's recomended cl ear ances.

Coordinate with other work including wres/cables, boxes, and panel
work, as necessary to interface installation of electrical raceways and
conponents w th other work.

I NSTALLATI ON OF CONDUI TS

Ceneral: Al conduits shall be conceal ed unl ess noted ot herw se.
Install conceal ed conduits either in walls, slabs, or above hung
ceilings. In existing work where conduits can not be concealed in

finished areas, surface nmetal raceways shall be used, but prior
approval is required.

1. Mechani cally fasten together nmetal conduits, enclosures, and
raceways for conductors to form continuous el ectrical conductor
Connect to electrical boxes, fittings and cabinets to provide
el ectrical continuity and firm mechani cal assenbly.

2. Avoid use of dissimlar netals throughout systemto elimnate
possibility of electrolysis. Were dissinmlar netals are in
contact, coat surfaces with corrosion inhibiting conpound before
assenbl i ng.

3. Install mscellaneous fittings such as reducers, chase nippl es,
3-pi ece unions, split couplings, and plugs that have been
specifically designed and manufactured for their particular

application. Install expansion fittings in raceways every 200
linear run or wherever structural expansion joints are crossed.
4, Use roughi ng-in dinensions of electrically operated unit furnished

by supplier. Set conduit and boxes for connection to units only
after receiving review of dinensions and after checking | ocation
with other trades

Conduit Installation: Provide rigid conduit where enbedded in concrete
on or below grade, in direct contact with earth or fill below slab, wet
| ocations, or installed outdoors. Follow mnimmrequirements in other
areas as follows:
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1. Where acceptable to all authorities having jurisdiction,
intermedi ate metal conduit nmay be used in lieu of rigid steel
conduit in non-hazardous |ocations when in conpliance with NEC

2. Use PVC coated rigid steel conduit and fittings where installed in
corrosive atnosphere. Patch all nicks and scrapes in PVC coating
after installing conduit.

3. Use steel zinc-coated EMI for raceway systens except as
specifically specified previously, where not allowed by NEC or
noted on drawi ngs. Additionally EMI shall not be acceptabl e bel ow
grade, in or under slabs on grade or in wet |ocations.

4. Use liquid-tight flexible conduit in novable partitions and in
systens furniture connections. Use flexible netal conduit from
outl et boxes to recessed lighting fixtures above accessible
ceilings. Use liquid-tight flexible metal conduit for the final
24" of connection to notors, or control itens subject to novenent
or vibration.

5. Use liquid-tight flexible conduit where subjected to one or nore
of the follow ng conditions:

a. Exterior |ocation.

b. Moi st or humi d at nosphere where condensate can be expected to
accumul at e.

C. Punp notors.

d. Corrosi ve atnmosphere.

e. Subj ected to water spray or dripping oil, water or grease.

6. Ri gid Non-Metallic Conduits:

a. Rigid non-netallic conduits may be used bel ow grade or
enbedded in concrete on or bel ow grade only.

b. Rigid non-netallic conduits shall not be used for stub-ups
above fl oor.

C. Make sol vent cenented joints in accordance with
reconmmendat i ons of manufacturer.

d. Install rigid non-netallic conduits in conpliance w th NEC,

local utility practices, and all other authorities having
jurisdiction.

C. St ub-up Connections: Extend conduits through concrete floor for
connection to freestandi ng equi pnent with an adjustable top or coupling
thread inside the plugs and set flush with the finished pad. Extend
conductors to equipnent with rigid steel conduit; flexible netal
conduit may be used 6 inches above the floor. Were equi pnent
connections are not made under this contract, install screwdriver-
operated threaded flush plugs flush with floor.

D. Protect stub-ups from damage where conduits rise fromslabs. Arrange
so curved portion of bends is not visible above the finished sl ab.

E. Install pull wires in enpty raceways. Use no. 14 AWG zi nc-coated steel
or monofilanment plastic line having not |ess than 200-1b tensile
strength. Leave not less than 12 inches of slack at each end of the
pul | wre.

F. Cut conduits straight, properly ream and cut threads for heavy wall

conduit deep and clean. Use tenporary closures to prevent foreign
matter fromentering raceways.
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G Fi el d-bend conduit with benders designed for purpose so as not to
distort nor vary internal dianeter.

H. Si ze conduits to neet NEC requirenents and as shown on draw ngs or
specified herein, except no conduit smaller than 3/4 inch shall be
enbedded in or below concrete or in masonry walls.

l. Fasten rigid conduit term nations in sheet netal enclosures with
| ocknuts inside and outside enclosure or with threadless rigid box
connectors and term nate w th bushing.

J. Conduit termnations in wet locations shall be of the threaded hub type
or other sealing type fittings UL listed for use in wet |ocations.

K. Conduit shall be properly supported as specified herein and as required
by NEC.

L. Use of running threads at conduit joints and termnations is
prohi bited. Where required, use 3-piece union or split coupling.

M Conplete installation of electrical raceways before starting
installation of cables/wires wthin raceways.

N. Install raceway sealing fittings in accordance with the manufacturer's
witten instructions. Locate fittings at suitable, approved,
accessible locations and fill themwth UL-listed sealing conpound.

For conceal ed raceways, install each fitting in a flush steel box with
a bl ank cover plate having a finish simlar to that of adjacent plates
or surfaces. Install raceway sealing fittings at the follow ng points
and el sewhere as indicat ed:

1. Wiere conduits enter or |eave hazardous | ocations.

2. Where conduits pass fromwarm |l ocations to cold |ocations, such as
t he boundaries of refrigerated spaces and air-conditioned spaces.

3. Where required by the NEC

(0} Conduit Fittings:

1. Construct | ocknuts for securing conduit to netal enclosure with
sharp edge for digging into netal, and ridged outside
circunference for proper fastening.

2. Pl astic insulating bushings for termnating rigid conduits snmaller
than 1-1/4" are to have ribbed sides, with snooth upper edges to
prevent injury to cable insulation.

3. Install nmetallic insulated type bushings for termnating rigid
conduits 1-1/4" and larger. Bushings are to have flared bottom
and ribbed sides. Upper edge to have phenolic insulating ring
nol ded i nto bushi ng.

4. M scel | aneous fittings such as reducers, chase nipples, 3-piece
unions, split couplings, and plugs to be specifically designed for
their particular application.

END OF SECTI ON
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SECTI ON 16120

W RES AND CABLES

PART 1 - GENERAL

1.1

SUMVARY

Extent of electrical wire and cable work is indicated by draw ngs and
schedul es.

Types of electrical wire, cable, and connectors specified in this
section include the follow ng:

Copper conductors.

Tap type connectors.

Conpr essi on type connectors.
Wrenut connectors.

PR

PART 2 - PRODUCTS

2.2

ACCEPTABLE MANUFACTURERS

Manuf acturers: Subject to conpliance with requirements of this
speci fication.

W RES, CABLES, AND CONNECTORS

Ceneral: Al reference to size in these specifications or on draw ngs
is for copper conductors. Provide electrical wres, cables, and
connectors of manufacturer's standard materials, as indicated by
publ i shed product information; designed and constructed as reconmended
by manufacturer, for a conplete installation, and for application

i ndicated. Except as otherw se indicated, provide copper conductors
with conductivity of not less than 98% at 20°C (68°F).

Al um num conductors may not be provided in Iieu of copper conductors.

Building Wres: Provide factory-fabricated wires of sizes, anpacity
ratings, and materials for applications and services indicated. Were
not indicated, provide proper wire selection as determi ned by Installer
to conply with project's installation requirements, NEC and NEMA

st andar ds.

Cabl es: Provide UL-type factory-fabricated cables of sizes, anpacity
ratings, and materials and jacketing/sheathing as indicated for
services indicated. Were not indicated, provide proper selection as
determined by Installer to conply with installation requirenments, NEC
and NEMA st andards.

Medi um Vol t age Cabl es: Medi um vol t age cabl es shall conformto the
requi renents of NEMA WC 7 for cables utilizing cross-I|inked

t hernosetting polyethylene (XLP) insulation. Cables shall be in
accordance with the requirements of NFPA 70. |If netallic arnored
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2.3

cabl es are specified, then they shall be three-conductor,

mul ti pl e-conductor cable with interl ocked-netal tape arnor and
thernopl astic jackets as required for the specific application either
underground or in conduit.

1. Insul ation: Cables shall utilize cross-linked thernosetting
pol yet hyl ene (XLP) insulation. Cables shall be provided with 133
percent insulation | evel except that 28 kV and 35 kV rated cable
i nsul ation thicknesses shall be in accordance with AEIC CS5

2. Jackets: Cables shall be provided with a nonnetallic jacket.
Concentric neutral cables for direct buried applications shal
have a noi sture-resistant, nonmetallic jacket rated for direct
buri al .

3. Neutrals: Neutral conductors of grounded neutral systens except
for concentric neutral cables shall be of the sane insulation
materi al as phase conductors, except that a 600-volt insulation
rating is acceptable. Cables enploying a concentric neutral shal
have full concentric neutral with an insulating jacket over the
concentric neutral.

4, Shielding: Cables rated for above 2 kV shall have both conductor
and insulation shielding for each phase, except insulation
shielding is not required for 5 kV arnored or netallic-sheat hed
cabl e.

CONNECTORS ( 600V AND BELOW

Ceneral: Provide UL-type factory-fabricated, netal connectors of
sizes, anpacity ratings, materials, types and classes for applications
and for services indicated. Were not indicated, provide proper
selection as determned by Installer to conply with project's
installation requirements, NEC and NEMA st andards.

Conpr essi on type connectors: Conpression connections shall be the type
requi ring hydraulic conpression tools operating at a m ni mum pressure
of 7000psi with an output pressure of no |less than 10 tons.

Splice Encl osures (Low Vol tage):

1. Splice enclosures shall neet Bell System standards for pressure
tight splice enclosures. Size shall be determ ned by the nunber
of conductors to be encl osed.

2. Encl osure shall be re-enterable with end seal fittings and filled
encapsul ant suitable to the environnent.

Splice Connectors “C ear Caps” (Low Voltage):

1. Splice connectors shall be suitable for term nating/splicing
t el ephone cabl e conductors (#26-#19 AWG) in size).

2. The connector shall be provided with encapsulant in place in the
connect or .

3. The connectors shall have a clear polycarbonate housing with a

limting oxygen index of 35.

CONNECTORS (5KV TO 15KV)

Medi um Vol t age Cabl e Joints: Mediumvoltage cable joints shall conply
with IEEE Std 404 and | EEE Std 592. Mediumvoltage cable terninations
shall conmply with IEEE Std 48. Joints shall be the standard products
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of a manufacturer and shall be either of the factory preforned type.
Joints shall have ratings not |less than the ratings of the cables on
which they are installed. Splice kits for up to 15KV nmay be of the
heat - shri nkabl e type or the prenol ded splice and connector type

Joi nts used in manhol es, handhol es, vaults and pull boxes shall be
certified by the manufacturer for waterproof, subnersible applications.

Medi um Vol t age Separabl e | nsul ated Connectors: Separabl e insul ated
connectors shall conply with IEEE Std 386 and | EEE Std 592 and shall be
of suitable construction. Separable insulated connectors are
acceptable for voltages up to 15 kV. Connectors shall be of the

| oadbreak type as indicated and shall be of suitable construction for
the application and the type of cable connected. Connectors shall

i nclude cabl e shield adaptors. Separable insul ated connectors shall

not be used as substitutes for conventional pernmanent splices.

External cl anping points and test points shall be provided.

PART 3 - EXECUTI ON

3.1

I NSTALLATI ON OF W RES AND CABLES OTHER THAN MEDI UM VOLTAGE

Ceneral: Install electrical cables, wires and w ring connectors as

i ndicated, in conpliance with applicable requirenents of NEC, NEMA, UL,
and NECA' s "Standard of Installation", and in accordance with

recogni zed industry practices.

The normal minimum size shall be 12 AWG Al wire No. 10 and snml |l er
to be solid, all No. 8 and |arger shall be stranded.

Al'l service entrance feeders shall be type USE or type RHW All other
feeder and branch circuit wiring shall be type THHN THN.

Pull| conductors sinultaneously where nore than one is being installed
in same raceway.

Use pul ling conpound or |ubricant, where necessary; conmpound used mnust
not deteriorate conductor or insulation. Use of soap will not be
permtted as pulling |ubricant.

I nsul ati on on conductors shall be permanently marked with wire size,
i nsul ation type, voltage range and manufacturer's nane. The insulation
on conductors shall be col or coded as foll ows:

1. 120/ 240 volt circuit: Phase A - Black; Phase B - Red; Neutral -
Wiite; Gound - G een.

2. 277/ 480 volt circuit: Phase A - Brown; Phase B - Orange; Phase C
- Yellow, Neutral - White w stripe (not green); Gound - Geen
w stripe.

The phase conductors shall be tagged and shall renain the sane
t hroughout the circuit.

Switch | egs shall be color coded to distinguish themfrom Hot or Phase
Conduct ors.

Switch legs occurring in the sane box or enclosure shall be col or coded
separately.
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3.2

Exceptions to the color coding as |isted above shall be as foll ows:

1. Wring for special systems shall be color coded or |abeled as
requi red by the manufacturer.

Use pul ling neans including, fish tape, cable, rope and basket weave
wire/cable grips which will not damage cabl es or raceway.

Install exposed cable, parallel and perpendicular to surfaces, or
exposed structural nenbers, and follow surface contours, where
possible. Prior approval is required for all exposed cabling.

Keep conductor splices to m ni num

Install splices and taps which possess equival ent-or-better nechanica
strength and insul ation ratings than conductors being spliced.

Use splice and tap connectors which are conpatible w th conductor
materi al .

Al'l splices and taps shall be made in outlet, junction and pull boxes
Splices on circuit wiring shall be of the pigtail type using

sol derl ess connectors. Larger sizes of conductors requiring un-

i nsul ated connectors of the bolt type shall be taped with pressure

sensitive vinyl tape.

For branch circuit wiring, conductor fill per conduit run shall not
contain nmore than 6 current carrying wires. Conduits containing both
circuit switch legs and/or traveler wires may contain nore than the
nunber stated above, providing the conduit is of adequate size and the
wire size is derated as required by the National Electrical Code
Whenever a 120V, single phase branch circuit is over 70 feet in |ength,
or a 277V, single phase branch circuit is over 150 feet, and the | oad
is in excess of 50 percent of the branch circuit protective device, the
conductors shall be increased one size to the first outlet box unless
specifically noted otherwi se. For special systens conductor fill of
conduit is per manufacturer's specifications furnished with each
system noted on the drawi ngs or shall be as required by code

Ti ghten el ectrical connectors and termnals, including screws and
bolts, in accordance with manufacturer's published torque tightening
val ues. Where manufacturer's torquing requirenents are not indicated
tighten connectors and termnals to conply with tightening torques
specified in UL Std 486A and B.

On occasion the contractor nust route branch circuits in a non-direct
path to the equi pnent/device to avoid unforeseen obstacles. The
contractor shall evaluate and upgrade these branch circuits (either |ow
vol tage or 600v) as needed to minimze voltage drop. The maxinmm

al | owabl e voltage drop for branch circuits is 5%

MEDI UM VOLTAGE CABLES (5kv — 35kv)

Cable joints or splices in direct-burial cables are not permitted in
runs of 1000 feet or less, nor at intervals of |ess than 1000 feet in

| onger runs, except as required for taps. Locations of cable joints or
splices in shorter intervals, where required to avoid obstructions or
danage to cabl es, must have prior approval. Cable joints or splices in
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3.3

3.4

direct burial installations shall be installed in above-ground junction
boxes or in cast nmetal splice boxes suitable for direct burial use.
Cable joints or splices in duct banks shall be made only in manhol es,
handhol es, or pull boxes.

Medi um vol tage cable joints shall be nmade by qualified cable splicers
only. Qualifications of cable splicers shall be submitted in witing.
Shi el ds shall be applied as required to continue the shielding system
t hrough each entire cable joint. Shields may be integrally nol ded
parts of preformed joints. Shields shall be grounded at each joint or
in accordance with manufacturer's recommended practice. Cable joints
shal | provide insulation and jacket equivalent to that of the

associ ated cable. Arnored cable joints shall be enclosed in
conpound-filled, cast-iron or alloy, splice boxes equipped with
stuffing boxes and arnor clanps of a suitable type and size for the
cabl e being install ed.

Fire-stops shall be installed in each conduit entering or |leaving a
manhol e.

FI ELD QUALI TY CONTROL

Prior to energization of circuitry, check installed wires and cables
with negohm neter to determine insulation resistance |evels to ensure
requirenents are fulfilled

Prior to energization, test wires and cables for electrical continuity
and for short-circuits.

Subsequent to wire and cabl e hook-ups, energize circuitry and
denonstrate functioning in accordance with requirenents. Were
necessary, correct malfunctioning units, and then retest to denonstrate
conpl i ance

ABANDONED W RI NG

Al'l existing wiring and cabling left unused as a result of this project
shal | be renoved and di sposed of. In the case of cabling al

associ ated fastening systenms such as wire staples, tie-waps,

el ectrical tape, etc. shall also be removed. Al wiring/conductors in
unused conveyances shall be remobved. The conveyances may or may not
require renoval. Refer to the drawi ngs and other specification
sections for direction regardi ng unused conveyances.

On rare occasions, where noted specifically on the drawi ngs wiring may
be abandoned in place. However, the wre/cable nust be tagged or
otherwise identified at all of its termnation and junction points as

" Abandoned in Place". The individual conductors nust be insulated from
contact with other conductors and/or electrical equiprent/devices.

END OF SECTI ON
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PART 1

1.1

PART 2

SECTI ON 16135

ELECTRI CAL BOXES AND FI TTI NGS

- CGENERAL

SUMVARY

The extent of electrical box and associated fitting work is indicated
by drawi ngs and schedul es and shall conmply with the [atest requirenents
of the NEC

Types of electrical boxes and fittings in this section include the
foll owi ng:

Qutl et boxes.
Juncti on boxes.
Pul | boxes.

Bushi ngs.

Lock nuts.
Knockout cl osures.

ocgukrwbE

- PRODUCTS

FABRI CATED MATERI ALS

CQutl et Boxes: Conformto UL 514A, "Metallic Qutlet Boxes, Electrical,"
and UL 514B, "Fittings for Conduit and Qutlet Boxes." Boxes shall be
of type, shape, size, and depth to suit each | ocation and application

1. Conformto NEMA OS 1, "Sheet Steel Qutlet Boxes, Device Boxes,
Covers, and Box Supports."” Boxes shall be sheet steel with
st anmped knockouts, threaded screw hol es and accessories suitable
for each location including mounting brackets and straps, cable
clamps, exterior rings and fixture studs.

Rai n-tight Qutlet Boxes: Provide corrosion-resistant cast-netal rain-
tight outlet wiring boxes, of types, shapes and sizes, including depth
of boxes, with threaded conduit holes for fastening electrical conduit,
cast-netal face plates with spring-hinged watertight caps suitably
configured for each application, including face plate gaskets and
corrosion-resistant plugs and fasteners.

Junction and Pull Boxes: Provide gal vani zed code-gage sheet stee
junction and pull boxes, with screwon covers; of types, shapes and
sizes, to suit each respective location and installation; with welded
seans and equi pped with steel nuts, bolts, screws and washers.

Hand Hol es:
1. Hand hol es shall be provided in the sizes indicated on the

drawi ngs. They shall be open bottom stackable and shall have
bolted covers with | ogos permanently inbedded into the cover.
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2. Bolts and inserts shall be stainless steel. Covers shall be rated
for 5000 | bs. over 10" square, rated for occasional non-deliberate
Iight vehicular traffic.

3. Hand hol e and cover shall be resistant to sunlight exposure,
weat hering and chemicals. The hand hol e shall be unaffected by
freezel/ thaw cycl es.

Bushi ngs, Knockout O osures and Lock nuts: Provide corrosion-resistant
box knockout closures, conduit |ock nuts and conduit bushings, offset
connectors, of types and sizes, to suit respective installation

requi renents and applications.

PART 3 - EXECUTI ON

3.1

I NSTALLATI ON OF ELECTRI CAL BOXES AND FI TTI NGS

Ceneral: Install electrical boxes and fittings as indicated, in
accordance with manufacturer's witten instructions, applicable
requi renents of NEC and NECA's "Standard of Installation", and in
accordance with recogni zed industry practices to fulfill project
requi renents.

Surface nount ed boxes in exterior areas, shall be cast netal, threaded
hub simlar to Bell boxes.

Coordinate installation of electrical boxes and fittings with
wire/cable, wiring devices, and raceway installation work.

Provi de weather-tight outlets for interior and exterior |ocations
exposed to weat her or noisture.

Provi de knockout closures to cap unused knockout hol es where bl anks
have been renoved

Install electrical boxes in those |ocations that insure ready
accessibility to enclosed electrical wiring. Junction boxes shall not
be install ed above non-accessibl e ceilings.

Do not install alum num products in concrete.

Avoi d using round boxes where conduit nust enter box through side of
box, which would result in difficult and insecure connecti ons when
fastened with | ocknut or bushing on rounded surfaces.

Fasten electrical boxes firmy and rigidly to substrates, or structura
surfaces to which attached, or solidly enbed el ectrical boxes in
concrete or masonry. Box support shall be independent of conduit.
Provi de electrical connections for installed boxes.

Subsequent to installation of boxes, protect boxes fromconstruction
debris and danage
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A

GROUNDI NG

Upon conpl eti on of

installation work, ground el ectrical

requi red by NEC and ot her Division-16 sections.

END OF SECTI ON
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SECTI ON 16170

CIRCU T AND MOTOR DI SCONNECTS

PART 1 - GENERAL

1.1

SUMVARY

Extent of circuit and notor di sconnect switch work is indicated on
drawi ngs and schedul es.

Types of circuit and nmotor disconnect switches in this section include
the follow ng

1. Equi pment di sconnect s.
2. Appl i ance di sconnects.
3. Mot or-circuit disconnects.

Wres/cabl es, raceways, and electrical boxes and fittings required in
connection with circuit and notor di sconnect work are specified in
ot her Division-16 sections.

PART 2 - PRODUCTS

2.2

ACCEPTABLE MANUFACTURERS

Manuf acturer: Subject to conpliance with requirenents of this
speci fication.

DI SCONNECT SW TCHES

Ceneral -Duty Di sconnect Switches: For switches rated | ess than 100
anps provi de surface-nounted, general-duty type, sheet-steel enclosed
switches, of types, sizes, and electrical characteristics indicated;
rated for systemvoltage, 60 Hz, with required nunber of poles and
solid neutral incorporating spring assisted, quick-nake, quick-break
switches. Equip with operating handle which is integral part of

encl osure base and whose operating position is easily recognizable, and
i s capabl e of being padl ocked in OFF position. Construct current
carrying parts of high-conductivity copper, with silver-tungsten type
switch contacts and positive pressure type reinforced fuse clips where
fusing is required. The enclosure shall be NEVA rated to suit the

at nospheric conditions of the equi pnent surroundi ngs and of the

manuf acturer's standard finish. Wen used as service di sconnect,
provide with UL markings indicating "suitable for use as service

equi pnent".

Heavy-Duty Di sconnect Switches: For switches rated 100 anps or greater
provi de surface-nounted, heavy-duty type, sheet-steel enclosed
switches, of types, sizes and electrical characteristics indicated,;
rated for systemvoltage 60 Hz, with required nunber of poles and solid
neutral incorporating quick-make, quick-break type switches. Equip
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with operating handle which is integral part of enclosure base and
whose position is easily recogni zable, and is padl ockable in OFF
position; construct current carrying parts of high-conductivity copper,
with silver-tungsten type switch contacts, and positive pressure type
reinforced fuse clips where fusing is required. The enclosure shall be
NEMA rated to suit the atnospheric conditions of the equi pnent

surroundi ngs and of the manufacturer's standard finish. Wen used as
servi ce disconnect, provide with UL markings indicating "suitable for
use as service equipment”.

Motor-GCircuit Disconnect Switches Must Be HP Rated.
Fuses: Provide fuses for disconnect swi tches, as recomended by sw tch

manuf acturer, of classes, types, and ratings needed to fulfill
el ectrical requirements for service indicated.

PART 3 - EXECUTI ON

3.2

3.3

I NSTALLATI ON OF MOTOR AND CI RCUI T DI SCONNECT SW TCHES

Install circuit and notor di sconnect swi tches where indicated,
conplying with manufacturer's witten instructions, applicable

requi renents of NEC, NEMA, and NECA s "Standard of Installation", and
in accordance with recognized industry practices.

Coordinate notor and circuit disconnect switch installation work with
el ectrical raceway work, |ocation of equiprment, and as necessary for
proper interface. Provide U channel supports fromfloor and/or
structure where required to nount disconnects at free-standing

equi pnent .

GROUNDI NG

Provi de equi prent groundi ng connections, sufficiently tight to assure a
per manent and effective ground as required by NEC and i n "G oundi ng"
section of Division-16.

FI ELD QUALI TY CONTROL

Subsequent to conpletion of installation of electrical disconnect
switches, energize circuitry and denonstrate capability and conpliance
with requirenents. Were possible, correct malfunctioning units at
project site, then retest to denonstrate conpliance; otherw se renove
and replace with new units and retest.

END OF SECTI ON
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PART 1

1.1

1.2

PART 2

2.2

2.3

SECTI ON 16190

SUPPORTI NG DEVI CES

- GENERAL

RELATED DOCUMENTS

Drawi ngs and general provisions of Contract, including General and
Suppl enentary Conditions and Division 1 Specification Sections, apply
to this Section

SUMVARY

Thi s Section includes secure support fromthe building structure for
electrical items by neans of hangers, supports, anchors, sleeves,
inserts, seals, and associ ated fastenings.

1. Refer to other Division 16 sections for additional specific
support requirenents that may be applicable to specific itemns.

- PRODUCTS

MANUFACTURERS

Manuf acturers: Subject to conpliance with requirements of this
speci fication

COATI NGS

Coating: Supports, support hardware, and fasteners shall be protected
with zinc coating or with treatnent of equival ent corrosion resistance
usi ng approved alternative treatnent, finish, or inherent materia

characteristic. Products for use outdoors shall be hot-dip gal vani zed

MANUFACTURED SUPPORTI NG DEVI CES

Raceway Supports: devis hangers, riser clanps, conduit straps
threaded C-clanps with retainers, ceiling trapeze hangers, wal
brackets, and spring steel clanps

Fasteners: Types, materials, and construction features as foll ows:

1. Expansi on Anchors: Lead, carbon steel wedge or sl eeve type
Pl asti c expansi on anchors (for conduit 1" and smaller only).

2. Toggl e Bolts: Al steel springhead type.

3. Power -Driven Threaded Studs: Heat-treated steel, designed
specifically for the intended service

Conduit Sealing Bushings: Factory-fabricated watertight conduit

seal i ng bushi ng assenblies suitable for sealing around conduit, or
tubi ng passing through concrete floors and walls. Construct seals with
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steel sleeve, malleable iron body, neoprene sealing gronmets or rings,
nmetal pressure rings, pressure clanps, and cap screws.

Cabl e Supports for Vertical Conduit: Factory-fabricated assenbly

consi sting of threaded body and insul ati ng wedgi ng plug for nonarnored

electrical cables in riser conduits. Provide plugs wth nunber and

size of conductor gripping holes as required to suit individual risers.
Construct body of malleable-iron casting with hot-dip gal vani zed

finish.

U- Channel Systens: 16-gage steel channels, with 9/16 inch dianeter
holes, at a minimumof 8 inches on center, in top surface. Provide
fittings and accessories that mate and match the U channel and are of
t he same manufacture.

FABRI CATED SUPPORTI NG DEVI CES

Ceneral : Shop- or field-fabricated supports or manufactured supports
assenbl ed from U channel conponents.

Steel Brackets: Fabricated of angles, channels, and other standard
structural shapes. Connect with welds and nachine bolts to formrigid
supports.

Pi pe Sl eeves: Provide pipe sleeves of one of the foll ow ng:

1. Sheet Metal: Fabricate from gal vani zed sheet netal; round tube
closed with snaplock joint, welded spiral seans, or wel ded
I ongitudinal joint. Fabricate sleeves fromthe follow ng gage
metal for sleeve dianeter noted:

a. 3-inch and snaller: 20- gage.
b. 4-inch to 6-inch: 16- gage.
C. Qver 6-inch: 14- gage.
2. Steel Pipe: Fabricate from Schedul e 40 gal vani zed steel pipe.

3. Plastic Pipe: Fabricate from Schedule 80 PVC plastic pipe.

PART 3 - EXECUTI ON

| NSTALLATI ON

Install supporting devices to fasten electrical conmponents securely and
permanently in accordance with NEC requirenents.

Coordinate with the building structural systemand with other electri-
cal installation.

Raceway Supports: Conply with the NEC and the foll owi ng requirenents:

1. Conformto manufacturer's reconmendati ons for sel ection and
installation of supports.
2. Strength of each support shall be adequate to carry present and

future load nultiplied by a safety factor of at least four. \Were
this determnation results in a safety all owance of |ess than 200
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I bs, provide additional strength until there is a mnimm of 200
| bs safety allowance in the strength of each support.

3. Install individual and nultiple (trapeze) raceways hangers and
riser clanps as necessary to support raceways. Provide U-bolts
clamps, attachments, and other hardware necessary for hanger
assenbly and for securing hanger rods and conduits.

D. M scel | aneous Supports: Support m scell aneous el ectrical conponents as
required to produce the sane structural safety factors as specified for
raceway supports. Install netal channel racks for nounting cabinets,

panel boards, disconnects, control enclosures, pull boxes, junction
boxes, transforners, and ot her devices.

E. Support sheet netal boxes directly fromthe building structure or by
bar hangers

F. Sl eeves: Install in concrete slabs and walls and all other firerated
floors and walls for raceways and cable installations. For sleeves
through fire rated-wall or floor construction, apply UL-listed
firestopping sealant in gaps between sl eeves and encl osed conduits and
cabl es.

G Conduit Seals: Install seals for conduit penetrations of slabs on
grade and exterior walls bel ow grade and where indicated. Tighten
sl eeve seal screws until sealing gronmets have expanded to form
wat erti ght seal

H. Fastening: Unless otherw se indicated, fasten electrical itens and
their supporting hardware securely to the building structure, including
but not limted to conduits, raceways, cables, cable trays, busways
cabi nets, panel boards, transfornmers, boxes, disconnect sw tches, and
control conponents in accordance with the follow ng

1. Fasten by means of wood screws or screwtype nails on wood, toggle
bolts on holl ow masonry units, concrete inserts or expansion bolts
on concrete or solid nmasonry, and machi ne screws, wel ded threaded
studs, or spring-tension clanps on steel. Threaded studs driven
by a powder charge and provided with | ock washers and nuts nmay be
used instead of expansion bolts and nmachi ne or wood screws. Do
not weld conduit, pipe straps, or itens other than threaded studs

to steel structures. |In partitions of Iight steel construction
use sheet netal screws.

2. Holes cut to depth of nore than 1-1/2 inches in reinforced
concrete beans or to depth of nore than 3/4 inch in concrete shal
not cut the main reinforcing bars. Fill holes that are not used

3. Ensure that the | oad applied to any fastener does not exceed 25

percent of the proof test |load. Use vibration- and shock-
resistant fasteners for attachnents to concrete sl abs.

END OF SECTI ON
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SECTI ON 16195

ELECTRI CAL | DENTI FI CATI ON

PART 1 - GENERAL

1.1

SUMVARY

Extent of electrical identification is indicated by draw ngs and
schedul es

Types of electrical identification specified in this section include
the foll ow ng:

Buri ed cabl e warni ngs.

El ectrical power, control and comuni cati on conductors.
Qperational instructions and warni ngs.

Danger signs.

Equi pment / system i dentification signs.

grwbpE

PART 2 - PRODUCTS

2.1

ELECTRI CAL | DENTI FI CATI ON MATERI ALS

Ceneral: Except as otherw se indicated, provide manufacturer's
standard products of categories and types required for each applica-
tion. Wiere nore than single type is specified for an application,
selection is Installer's option, but provide single selection for each
application

Pl asti ci zed Tags:

1. Ceneral: Manufacturer's standard pre-printed or partially pre-
printed accident-prevention and operational tags, of plasticized
card stock with matt finish suitable for witing, approximately
3-1/4" x 5-5/8", with brass grommets and wire fasteners, and with
appropriate pre-printed wording including | arge-size primary
wor ki ng, e.g., DANGER, CAUTI QN, DO NOT OPERATE

Sel f - Adhesi ve Pl astic Signs:

1. CGeneral: Provide manufacturer's standard, self-adhesive or
pressure-sensitive, pre-printed, flexible vinyl signs for
operational instructions or warnings; of sizes suitable for
application areas and adequate for visibility, with proper wording
for each application, e.g., 208V, EXHAUST FAN, RECTIFIER

a. Colors: Unless otherwi se indicated or required by governing
regul ati ons, provide orange signs with black |lettering.

Baked Enamel Danger Signs:
1. Ceneral: Provide manufacturer's standard "DANGER' signs of baked

enanel finish on 20-gage steel; of standard red, black and white
graphics; 14" x 10" size except where 10" x 7" is the |argest size
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E.

2.2

whi ch can be applied where needed, and except where larger size is
needed for adequate vision; with recogni zed standard expl anati on
wordi ng, e.g., H GH VOLTAGE, KEEP AWAY, BURI ED CABLE, DO NOT TQUCH
SW TCH) .

Engraved Pl astic-Lam nate Signs:

1. Ceneral : Provide engraving stock nel am ne plastic |amnate,
conplying with FS L-P-387, in sizes and thicknesses indicated,
engraved with engraver's standard letter style of sizes and
wor di ng indi cated, black face and white core (letter color) except
as ot herwi se indicated, punched for nechanical fastening except
wher e adhesi ve nmounting is necessary because of substrate.

a. Thi ckness: 1/16", for units up to 20 sq. in. or 8" length;
1/8" for larger units.

b. Fasteners: Self-tapping stainless steel screws, except
contact-type permanent adhesive where screws cannot or shoul d
not penetrate substrate.

Under gr ound- Type Pl astic Line Marker:

1. Ceneral: Manufacturer's standard permanent, bright-col ored,
continuous-printed plastic tape with nmetallic tracing wire/tape
not less than 6" wide x 4 mls thick. Provide tape with printing
whi ch npbst accurately indicates type of service or buried cable.

LETTERI NG AND GRAPHI CS

Ceneral : Coordi nate nanes, abbreviations and ot her designati ons used
in electrical identification work, with correspondi ng designations
shown, specified or schedul ed. Provide nunbers, lettering and wordi ng
as indicated or, if not otherw se indicated, as recomended by
manufacturers or as required for proper identification and opera-

tion/ mai ntenance of electrical systenms and equipnment. Conply with ANS|
Al3.1 pertaining to mninmumsizes for letters and nunbers.

PART 3 - EXECUTI ON

3.1

APPLI CATI ON AND | NSTALLATI ON
Ceneral Installation Requirenents:

1. Install electrical identification products as indicated, in
accordance with manufacturer's witten instructions, and require-
nents of NEC

2. Coordination: Wiere identification is to be applied to surfaces
which require finish, install identification after conpletion of
pai nti ng.

3. Regul ations: Conply w th governing regul ati ons and requests of

governing authorities for identification of electrical work.
Qperational Identification and Warni ngs:

1. Ceneral : Wherever reasonably required to ensure safe and
efficient operation and nai ntenance of electrical systens, and
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el ectrically connected nmechani cal systens and general systens and
equi pnent, including prevention of msuse of electrical facilities
by unaut hori zed personnel, install self-adhesive plastic signs or
simlar equivalent identification, instruction or warnings on

swi tches, outlets and other controls, devices and covers of

el ectrical enclosures. Were detailed instructions or expl ana-
tions are needed, provide plasticized tags with clearly witten
messages adequate for intended purposes.

C. Danger Signs:

1. Ceneral: In addition to installation of danger signs required by
Coverning regul ations and authorities, install appropriate danger
signs at |ocations indicated and at |ocations subsequently
identified by Installer of electrical work as constituting simlar
dangers for persons in or about project.

a. H gh Voltage: Install danger signs wherever it is possible
under any circunstances, for persons to come into contact
with electrical power of voltages higher than 250 volts.

b. Critical Switches/Controls: Install danger signs on switches
and simlar controls, regardless of whether conceal ed or
| ocked up, where untinely or inadvertent operation (by
anyone) could result in significant danger to persons, or
danage to or |l oss of property where instructed by CO COR

D. Equi pment / System | denti fi cati on:

1. Ceneral: Install engraved plastic-lam nate sign on each major
unit of electrical equiprment in building; including central or
master unit of each electrical systemincluding comunication/
control/signal systens, unless unit is specified with its own
sel f-explanatory identification or signal system Signs for
di sconnect switches, notor starters, contactors, and simnlar
equi pnent shall indicate the |oad served. Except as otherw se
i ndicated, provide single line of text, 3/4" high lettering on
1-1/2" high sign (2" high where 2 lines are required), white
lettering in black field. Lettering for energency power system
conponents shall be white lettering in red field. Provide text
mat chi ng term nol ogy and nunbering of the contract docunents and
shop drawi ngs. Provide signs for each unit of the follow ng
categories of electrical work.

Panel boards, el ectrical cabinets and encl osures.
D sconnect switches

Cont act ors.

Transfornmers.

Tel ephone equi pnent.

Pull boxes and encl osures |arger than 6" x 6".

Toooe

2. Install signs at |ocations indicated or, where not otherw se
i ndicated, at location for best conveni ence of view ng without
interference with operation and nai ntenance of equi pnent. Secure
to substrate with fasteners, except use adhesive where fasteners
shoul d not or cannot penetrate substrate.

E. Under ground Cabl e and Conveyance |dentification:
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1. Ceneral: During the installation of buried electrical cable
and/ or conveyances (power and signal), install continuous
under ground-type plastic line marker with tracing wre/tape
|l ocated directly over buried line at 6" to 8" below finished

grade. Wiere multiple small lines are buried in a comon trench
and do not exceed an overall width of 16", install a single line
mar ker .

2. Install line marker for every buried cable, regardl ess of whether

direct buried or protected in conduit.
F. Cabl e/ Conduct or Identification:

1. Ceneral: Apply cabl e/conductor identification in each
box/ encl osur e/ cabi net, except where another formof identification
(such as col or-coded conductors) is provided. Mtch identifica-
tion with marki ng system used i n panel boards, shop draw ngs,
contract docunents, and simlar previously established identifica-
tion for project electrical work.

END OF SECTI ON
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SECTI ON 16426

DRAVWOUT SW TCHGEAR

PART 1 - GENERAL

1.1

1.2

1.3

1.4

WORK | NCLUDED

Extent of drawout switchgear work is indicated by drawi ngs and as
speci fied herein.

QUALI TY ASSURANCE

Manuf acturers: Firns regularly engaged in manufacture of drawout
swi tchgear of types, sizes and capacities required, whose products have
been in satisfactory use in simlar service for not |ess than 5 years

Installer's Qualifications: Firmwth at |east 5 years of successful
installation experience on projects utilizing drawout switchgear
simlar to that required for this project.

SUBM TTALS

Product Data: Submit manufacturer's data on drawout swi tchgear
including but not Iimted to voltages, nunber of phases, frequency, and
short-circuit and continuous current ratings. Provide application data
for main and feeder breakers, sections, nain buses, and insulation

| evel s.

Shop Drawi ngs: Submit |ayout drawi ngs of drawout switchgear show ng
accurately scal ed basic equi pment sections including auxiliary
conmpartnents, section conponents, PC control system conponents, and
conbi nati on sections.

Wring Diagrams: Submit wiring diagrans for drawout sw tchgear showi ng
connections to electrical power feeders and distribution branches.
Clearly differentiate between portions of wiring that are nmanufacturer-
installed and portions to be field-install ed.

Mai nt enance Stock, Fuses: For types and ratings required, furnish
addi tional fuses, amounting to one unit for every 10 installed units,
but not less than 5 units of each

Coordination Curves and Trip Settings: Submt device trip settings and
coordi nation curves indicating proper coordination with existing and
new syst em conponent s

REQUI REMENTS

The drawout switchgear shall be UL listed and | abel ed as service
entrance equipnment. It shall be listed and | abel ed per UL and shal
meet all the requirements of the local service provider where
appl i cabl e.
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1.5

The drawout switchgear shall consist of: 1 - main utility circuit
breaker section with controls, nonitoring equi prent, and feeder breaker
sections.

Coordinate the requirements of this installation with |ocal service
provider. Provide all engineering, testing, and certifications
necessary to gain the approval of the utility conpany.

Provide all equipnent, materials, supplies, |abor, engineering,
testing, etc., necessary to furnish and install a conplete and
operating system

COCORDI NATI ON W TH LOCAL SERVI CE PROVI DER

The manuf acturer of the equipnment shall coordinate all requirements of
this installation with |ocal service provider. The manufacturer shall
provi de all engineering, coordination studies for relay settings,
testing, certifications, etc., necessary to gain the approval of the
utility conpany.

Provide six copies of all submittal information to the Engi neer for
approval .

Do not performany work or order any equi pnment or material until
approved subnmittal data has been received fromthe Architect/Engineer.

PART 2 - PRODUCTS

2.2

ACCEPTABLE MANUFACTURERS

Manuf acturers: These specifications are witten for Power-Zone |11
type sw tchgear manufactured by the Square-D Conmpany. Subject to
conpliance with these specifications, the follow ng alternative
manuf acturers are approved:

1. Cut | er- Hamrer Products
2. Ceneral Electric Co.
3. Sienens-Alis, |ITE

Alternative manufacturers other than listed above are acceptable only
if approved in witing by the Architect/Engi neer and are subject to
t hese specifications and the specifications of Square-D Conpany.

OPERATI NG CONDI TI ONS

The equi pnent will be installed indoors and shall be suitable for the
foll owi ng conditions:

1. Hum dity: 5%relative humdity (w nter)
95% relative humdity (summer, non-condensing)

2. El evati on: 5000 feet above sea |evel
3. At nospher e: Clean air
4. Tenper at ur e: Maxi mum +120°F.

M ni mum +20°F.
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2.3

EQUI PMENT SECTI ONS AND COVPONENTS

Ceneral: Except as otherw se indicated, provide drawout sw tchgear and
anci |l |l ary conponents of types, sizes, characteristics, and ratings

i ndi cated, which generally conply with Square-D s standard design,
materi al s, components, and construction in accordance w th published
product information, and as required for conplete installation.

These specifications and associ ated draw ngs descri be the indoor |ow
vol tage netal -encl osed drawout swi tchgear assenbly. The assenbly is to
be designed for use on a [480] volt, three (3) phase, 4 wire (60) Hz.
system with [65,000] anperes synmmetrical fault current avail able.

Equi pment is to be conplete fromthe inconming Iine connections to the
out goi ng feeder connections. Any itens not specifically mentioned but
obvi ously necessary for proper operation are inplied in this
description.

The | ow vol tage section shall be designed, manufactured and tested in
accordance with applicable NEMA, ANSI and | EEE standards for power
circuit breakers and netal encl osed sw tchgear.

1. APPLI CABLE STANDARD- STRUCTURES: NEMA SGb, ANSI C37.20, ANS

C37.51
Encl osure:
1. The encl osure shall be finished with mediumgray ANSI standard

enamel applied over a rust inhibiting phosphate priner. Equi pnent
shal | be equi pped with Service Entrance Label and UL 1558 | abel
for netal -encl osed | ow vol tage power circuit breaker type

swi t chgear assenbli es.

2. The encl osure and internal barriers shall be fabricated of steel
menbers in accordance with NEMA and ANSI standards. Steel lifting
straps are to be provided with each shipping group to lift the
structure fromtop with a crane. Supply a wooden skid to permt
the use of pipe rollers for nmoving the switchgear to its final
| ocation in the buil ding.

3. Al'l vertical sections shall be bolted together. Ventilation
openi ngs on the sw tchgear breaker conpartnments are to be | ocated
in such a way as to preclude the possibility of netal objects
bei ngs inserted through them and easily contacting energi zed
parts. To barrier operator from escapi ng gases during an
interruption, breakers shall be supplied with a steel front plate
when ventilation openings are on the front of the breaker
conpart ment .

4. The assenbly shall be adjusted and tested at the factory including
the conponents of the Automatic Control System
5. Where overal | dinensions are indicated on the draw ngs, the

assenbly nust not exceed those dinmensions without witten approval
fromthe Architect/Engineer. The controller shall verify that the
equi pnent proposed will fit into the space provided.

6. The structure is to consist of three basic conpartnments from front
to rear: the front breaker conpartnent, the center bus
conpartment, and the rear cable conpartnent.

Front Breaker Conpartnent:

1. The front breaker conpartment is to contain the drawout circuit
br eaker el enents, each nounted in its own barriered cell. Active
or future use cells shall be equipped to accept circuit breaker
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drawout mechani smand all current-carrying parts. Provide each
breaker cell with a hinged door equipped with a flush handl e and
an external trip button. Wen equipped with a breaker, a barrier
shal | exi st between operating personnel, the breaker nechani sm and
live parts.

Shutters shall be provided to shield live parts when circuit
breaker is out for service. A barrier shall be provided for the
opening in the circuit breaker conpartment door to preclude the
possibility of foreign objects entering the breaker cell when the
breaker is renoved.

Center Bus Conpartnent:

1.

Rear

The bus conpartment is to contain the section riser and main cross
bus which is to be rated for a 65°C tenperature rise per ANSI
standards. The main cross bus shall be rated for [3000]
continuous anperes. All main and riser bus shall be bolted copper
and adequately braced to withstand [65,000] symetrical anperes
short circuit current. Al contact surfaces at bolted joints
shall be fully silver plated and the joint bolts are to be of high
strength grade 5 steel equipped with Belleville type spring
washers. Riser bus shall neet industry standard phase-to-phase
clearance. Al electrical clearances are to be for 600 VAC. An
isolated neutral a bus is to be supplied rated at 100 percent of

t he phase current.

Cabl e Conpartnent:

Size the cable conpartnment to accommodate all incom ng and
outgoing cable required within each vertical sw tchgear section.
Cabl e lugs are to be nounted on the |oad side or line side as

appl i cabl e run-back bus which is extended into this conpartnent
fromthe bus conpartnent. Run-back bus for main or feeder
breakers to be insulated fromthe section riser and cross bus.
Thi s conpartnent shall contain a copper ground bus isolated from
the switchgear frame. Extend a neutral run-back into the cable
conpartment in each vertical section for connecting the neutral to
the ground bus with a renpvabl e isolating |ink.

The center bus conmpartnment containing the section riser bus and
mai n cross bus shall be segregated fromthe rear cabl e conpartnent
by neans of barriers.

A Portable Testing and Calibration Device Shall be Provided.

Circuit Mnitor and Control System

1.

A Crcuit Mnitor and Control Systemwth integral display shall
be provided for each breaker. The systemshall be a comercially
off the shelf system not a special assenbly of diverse
conponent s.

The Gircuit Mnitor and Control System shall be a nultifunctional
digital instrumentation, data acquisition and control device.

The device shall provide the followi ng nmetering functions sensing
true RVS val ues:

Ammet er, and Vol t net er
Watt neter and Varneter
KVA Met er

Power Factor Meter

Qoo
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2.4

e. Frequency Meter
f. Wat t hour Meter with Dermand

4, The system shall communi cate between the foll ow ng:

a. Circuit Mnitor and Control System devices and the EMCS
system provi ded under Division 15. Comunications shall be
over a single comunications cable using the industry
standard RS-485 data communi cati ons protocol .

5. The systemshall include current transformers and potenti al
transfornmers sensing all three phases.

6. The systemshall be fully integrated into the Automatic Control
System for full functionality.

Automatic Control System (ACS) Conponents:

1. Conponents prescribed in other portions of these specifications
shall be factory installed as indicated on the draw ngs.

2. Al'l interlocking and I nput/Qutput Mdule wiring shall be type TBS
wi th individual mechanical wire narkers and terminated on term nal
bl ocks at top of encl osure where shipping joints and connections
to renote equi pment occur.

3. Ventilation fans with filters, if required, shall be provided in
the sections housing the ACS conponents.

Al'l feeder connections shall be the conpression lug type connectors.

Current Transfornmers: Current transforners shall have a netering
accuracy class rating of .3 for up to a B-.05 burden. Thernal and
nmechani cal ratings of current transformers and their primary | eads
shal | be consistent with the sw tchgear design and shall not be |ess
than the nonmentary rating of the associated circuit breaker. Unless
ot herwi se i ndicated, bar wound, or wi ndow type transforners are
acceptable. Transforners shall be insulated for the rated voltage of
the switchgear. Transfornmer secondaries shall not be connected to any
termnal of a term nal block that is not of the short-circuiting type.

Potential Transformers: Potential transformers shall be drawout type
having current limting fuses in both primary and secondary circuits.
Mechani cal interlocks shall prevent renoval of fuses, unless the
associated transformer is in the drawout position. Transfornmer
conpartments shall have hinged doors.

Crcuit Breakers, Ceneral

Breakers shall be as indicated on the draw ngs.

Tri ppi ng sensors shall be as indicated.

The circuit breakers shall be the drawout type, as shown on the

drawi ngs. The breakers shall be rated 100% for group nounted
installations. The breakers are to nount on a rigid, self-aligning

drawout nmechanismw th "connected", "test", "di sconnected", and
"removed" positions. The front door shall be capable of being closed
in the "connected", "test" or "disconnected" positions.
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D. Provide interlocks to ensure the breaker is open before it can be noved

fromany position or when it is between positions. |Include an
interlock to discharge the stored energy spring before the breaker
el ement can be withdrawn fromits cell. 1In the "test" and "connected"

positions, provide a positive ground contact between the breaker
el ement and the structure.

E. Breakers of |like frame sizes shall be interchangeable. Al circuit
br eaker operating nechanisnms are to be fully stored energy devices with
a two-step stored energy qui ck-make, quick-break. Actuation of the
operating handl e or an operation cycle of the breaker notor is to
charge the closing springs, and operation notor is to charge the
closing springs, and operation of a local "close" button is to close
the breaker contact. dosing of the breaker contacts shal
automatically charge the opening springs to ensure quick-break
operation

F. Low vol t age power breaker arc chutes containing asbestos will not be
accept ed.

G The circuit breaker trip device is to be of a solid state design which
requi red no external power connections and is provided with an
adj ustabl e |l ong-time delay, instantaneous and short-tine del ay over-
current/short circuit protection. Rating plugs shall be
i nterchangeable. Include ground fault tripping as an integral part of
the solid-sate trip device with 12T function. The device shall be ful
RVS sensing. Settings are to be continuous between calibrated points.

Provisions for testing and calibrating shall be provided. Indicators

for overload, short circuit and ground trip shall be provided.
Breakers are to have UL Label

H. The system shall be provided with zone selective interlocking allow ng
downstream breakers to restrain the upstream breakers during short
circuit or ground fault.

l. Padl ocki ng provisions shall be furnished to receive up to three
padl ocks when breaker is in the open position, positively preventing
unaut hori zed cl osing of the breaker contacts.

J. A manual trip button and position indicator shall be furnished on all
breakers. "Push to Cose" button shall be conveniently |ocated on face
of breaker for easy access, thereby avoiding the need to reach behind
or around ot her devices |ocated on the face of the breaker.

2.5 PROTECTI VE RELAYS

A The protective relays shall be provided in the breaker sections. The
protective relays shall be located in the cubicle above the associ ated
breaker. Provide the protective relays as prescribed in these
speci fications.

B. In addition to the prescribed protective relays each breaker shall be
equi pped with a solid state trip unit. The unit shall be the
Mcrologic full function trip system or approved equal

C. Mai n Breaker: An individual power circuit breaker conpartnent shall be
provided for the main utility breaker. The main breaker protective
rel ays control conpartnent shall be |ocated above the main utility
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2.6

PART 3

3.2

circuit breaker conmpartment and shall contain the associated protective
relaying, potential and current transforners. [The Main Breaker
Control Conpartnent shall contain:

Reverse power relays (Device 32).

Phase reversal relay (Device 47).

Over and Under frequency relays (Device 81 Q U).

Main utility circuit breaker |ockout relay (Device 86).]

Al'l fuses, fuse blocks, termnal trips, control wring,
nanepl ates, etc, as required.

Al'l additional protective relaying and/or control |ogic and
interlocking as required by Local Service Provided.

o grwbdPE

Feeder Breakers: An individual power circuit breaker conpartnent shall
be provided for the feeder breakers. The feeder breaker conpart ment
and shall contain the associ ated conponents, potential and current
transforners. The Feeder Breaker Control Conpartnments shall contain:

1. Requi red current and potential transforners.

2. Al'l fuses, fuse blocks, terminal strips, control wiring,
nanepl ates, etc., as required.

3. The tripping and cl osing control power source shall be 24 VDC.

TERM NAL BLOCKS

A m ni mum of 20 percent spare term nal bl ocks shall be provided and
di stributed anount the occupied termnal bl ocks.

No nore than two wires per termnal point shall be attached to each
term nal block. Looping of wires fromconnection to connection is not
permtted.

A 24 VDC source will be available for control voltage.

Provi de engraved nanepl ates according to specification section 16195
identification. Submt a nanmeplate schedule to the Architect/Engi neer
for approval .

- EXECUTI ON

I NSPECTI ON

Install er must exam ne areas and conditions under which drawout

swi tchgear and conponents are to be installed, and notify Contractor in
witing of conditions detrinental to proper conpletion of work. Do not
proceed wi th work until unsatisfactory conditions have been corrected
in a manner acceptable to Installer.

| NSTALLATI ON

Install drawout sw tchgear as indicated, in accordance w th manufac-
turer's witten instructions, with recogni zed industry practices;
conplying with applicable requirements of NEC, NEMA's Std PB 2.1, and
NECA s "Standard of Installation".
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3.3

3.4

3.6

Coordinate with other work including electrical cabling/wring work, as
necessary to interface installation of drawout sw tchgear wth other
wor K.

Ti ghten connectors and terminals, including screws and bolts, in
accordance wi th equi pnent manufacturer's published torque tightening
val ues for equi pnent connectors. Were manufacturer's torquing
requi renents are not indicated, tighten connectors and terminals to
conply with tightening torques specified in UL Std 486A.

Install fuses in drawout swi tchgear, if any.

ADJUSTI NG AND CLEANI NG
Adj ust operating mechani sns for free mechani cal novenent.

Touch-up scratched or marred surfaces to match original finishes.

GROUNDI NG

Provi de equi pment groundi ng connections for drawout sw tchgear as indi-
cated. Tighten connections to conply with tightening torques specified
in UL Std 486A to assure permanent and effective ground. Provide
ground bus of anpacity equal to at |east 30% of main bus rating.

FI ELD QUALI TY CONTROL

Prior to energization of circuitry, check all accessible connections to
manufacturer's tightening torque specifications.

Prior to energization of drawout swi tchgear, check with ground resis-
tance tester phase-to-phase and phase-to-ground insul ation resistance
levels to ensure requirenments are fulfill ed.

Prior to energization, check drawout sw tchgear for electrical con-
tinuity of circuits, and for short-circuits.

Subsequent to wire and cabl e hook-ups, energize drawout sw tchgear and
denonstrate functioning in accordance with requirenents. Were

necessary, correct mal functioning units, and then retest to denonstrate
conpl i ance.

TESTI NG

The switchgear shall be fully assenbled at the factory and conplete
operational tests be perforned.

Al tests may be wi tnessed by the Architect/Engineer at its discretion.

DEVI CE COORDI NATI ON

Determ ne device trip settings by executing a coordination study. Trip
settings shall be set to isolate faults and overcurrents to the branch
breakers. Set pick-up levels such that |oad devices will trip first,
feeder breakers next, and the mains will trip last.
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B. Coordi nate between the main breakers, generator breakers, and the
f eeder breakers such that all breakers hold-in for the in-rush current,
but the feeder breakers will trip first on overcurrent, instantaneous
and ground fault.

END OF SECTI ON
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PART 1

1.1

PART 2

2.1

SECTI ON 16452

GROUNDI NG

- GENERAL

SUMVARY

Extent of grounding work is indicated by draw ngs, schedul es and as
speci fied herein.

Types of grounding specified in this section include the foll ow ng:
1. Sol i d groundi ng.

Requi renents of this section apply to electrical groundi ng work
speci fied el sewhere in these specifications.

- PRODUCTS

GROUNDI NG SYSTEMS
Materi al s and Conmponent s:

1. Ceneral: Except as otherw se indicated, provide electrica
groundi ng systens indicated; with assenbly of materials, includ-
ing, but not limted to, cables/wires, connectors, crinp type
| ugs, conpression type lugs, grounding rods/el ectrodes, bonding
junper braid and additional accessories needed for conplete
installation. Were nore than one type unit neets indicated
requi renents, selection is Installer's option. Were materials or
conponents are not indicated, provide products conplying with NEC
UL, | EEE, and established industry standards for applications
i ndi cat ed.

Conductors: Provide copper electrical grounding conductors for ground-
i ng connections matching power supply wiring materials and sized ac-
cording to NEC. All conduits shall contain a mninumof one separate
equi pnent groundi ng conductor identified and sized according to NEC

Bondi ng Junper Braid: Copper braided tape, constructed of 30-gage bare
copper wires and properly sized for indicated applications.

Connectors, Terminals and Cl anps: Provide electrical connectors,
termnals, lugs and cl anps as recommended by connector, terminal and
cl amp manufacturers for indicated applications.

Ground Rods:

1. Standard Ground Rods: Steel with copper wel ded exterior, 3/4"
dia. x 10" (Unless otherw se noted).

I nspection Wlls:
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1. Standard Well: The standard inspection well shall be constructed
of poly plastic material and shall be rated for indoor and outdoor
use. The assenbly shall be able to withstand light traffic and
the cover shall be bolted in place. The cover shall be vented and
| abel ed as grounding. The assenbly shall be mounted flush with
the finished grade/material. The assenbly shall be at |east 10"
deep and 9" wi de.

El ectrical G ounding Connection Accessories: Provide electrica

i nsul ati ng tape, heat-shrinkable insulating tubing, welding materi al s,
bondi ng straps, as recommended by accessories manufacturers for type
servi ces indicated.

Exot herm ¢ Wel ded Connections: Conply with AWS Code for procedures
appearance, and quality of welds; and nmethods used in correcting
wel di ng work. Provide wel ded connecti ons where groundi ng conductors
connect to underground rods, electrodes, cables and equi pnent.

PART 3 - EXECUTI ON

I NSPECTI ON

Install er must exam ne areas and conditions under which electrica
groundi ng connections are to be nade and notify Contractor in witing
of conditions detrinmental to proper conpletion of work. Do not proceed
with work until unsatisfactory conditions have been corrected in a
manner acceptable to installer.

I NSTALLATI ON OF ELECTRI CAL GROUNDI NG

Ceneral: Install electrical grounding systens where shown, in
accordance with applicable portions of NEC, with NECA s "Standard of
Installation", and in accordance with recogni zed industry practices to
ensure that products conply with requirements and serve intended
functions.

The equi pnent groundi ng conductor shall be connected directly to the
equi pnent groundi ng screw provi ded on receptacl es.

At switch outlets, where self-grounding type switches are installed in
met al boxes, the equi pnent groundi ng conductor shall be connected
directly to the netal box.

Coordinate with other electrical work as necessary to interface
installation of electrical grounding systemw th other work.

Wl d groundi ng conductors to underground groundi ng rods/ el ectrodes.
(Wel ds that are puffed up or that show convex surfaces indicating
i nproper cl eaning are not acceptable).

Install clanp-on connectors only on thoroughly cleaned nmetal contact
surfaces, to ensure electrical conductivity and circuit integrity.

Install all ground rods (standard or chemical) in an enhanced backfil
materi al such as Bentonite. Provide a mninmumof 4" around the entire
r od.
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3.3

Rods installed in electrical roons and conmuni cati on roons shall be
provided with inspection wells.

The secondary of all interior transforners shall be bonded to a proven
ground source

FI ELD QUALI TY CONTROL

Upon conpl etion of installation of electrical grounding systens, test
ground resistance with ground resistance tester. Were tests show
resistance to ground is over 10 ohms, take appropriate action to reduce
resistance to 10 ohns, or less. |If necessary drive additional ground
rods or provide chemcally enhance rods, then connect them together
with #4/0 bare copper grounding wire. Retest to denpbnstrate
conpliance. Coordinate any rework required with the CO COR prior to
begi nni ng wor k.

END OF SECTI ON
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SECTI ON 16470

PANELBQARDS

PART 1 - GENERAL

1.1

SUMVARY

Ext ent of panel board and encl osure work, including cabinets and cutout
boxes is indicated by drawi ngs and schedul es.

Types of panel boards and enclosures in this section include the
fol | ow ng:

1. Li ghti ng and appliance type panel boards.
Refer to other Division-16 sections for cable/w re, connectors, and

el ectrical raceway work required in conjunction w th panel boards and
encl osures; not work of this section.

PART 2 - PRODUCTS

2.2

ACCEPTABLE MANUFACTURERS

Manuf acturers: Subject to conpliance with requirements of this
speci fication

PANELBQARDS

Ceneral : Except as otherw se indicated, provide panel boards, enclo-
sures and auxiliary conmponents, of types, sizes, and ratings indicated,
whi ch conply with manufacturer's standard materials; design and
construction in accordance with published product information; equip
with proper nunber of unit panel board devices as required for conplete
installation. Were types, sizes, or ratings are not indicated, conply
with NEC, UL and established industry standards for those applications
i ndi cat ed.

Li ghti ng and Appliance Panel boards: Provide dead-front safety type
lighting and appliance panel boards as indicated, with swtching and
protective devices in quantities, ratings, types and arrangenents
shown; with anti-turn conpression type |ug connectors approved for
copper or alum num conductors; equip with copper bus bars, full-sized
neutral bar, with bolt-on type heavy-duty, quick-make, quick-break,
single-pole or nulti-pole circuit- breakers, as indicated, with toggle
handl es that indicate when tripped. Milti-pole breakers shall be
provided with a conmon trip. Provide suitable |lugs on neutral bus for
each out goi ng feeder required; provide bare un-insul ated groundi ng bars
suitable for bolting to enclosures. Provide additional isolated ground
bus where required.

1. Li ghti ng and Appliance Panel boards shall be bolt-on type.
2. Breakers in 240 volt panel boards shall be fully rated and shal
have an interrupting capacity of not |ess than 10,000 anperes
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synmmetrical or as indicated on the draw ngs, which ever is
greater.

3. Breakers in 480 volt panel boards shall be fully rated and shal
have an interrupting capacity of not |ess than 14,000 anperes
synmetrical or as indicated on the draw ngs, which ever is
greater.

Li ghti ng and Appliance Panel board Encl osures: Provide gal vani zed sheet
steel cabinet type enclosures, mninmm 20" wi de and 5-3/4" deep

code- gage, m ni nrum 16-gage thickness. Construct with nmultiple
knockouts and wiring gutters. Provide fronts with adjustable trim

cl amps, and doors with flush nmetal |ocks and keys, all panel board

encl osures keyed alike. Equip with interior circuit-directory frame,
and card with clear plastic covering. Provide baked gray enanel finish
over a rust inhibitor coating. Design enclosures for recessed or
surface mounting as indicated. Provide enclosures which are fabricated
by same manufacturer as panel boards, which mate properly wth

panel boards to be enclosed, and are NEMA rated to suit the atnospheric
condi tions of the equipnent surroundings.

1. Furni sh six spare keys for each type of panel board cabinet | ock
Panel board Accessori es:

Provi de Door in Door construction devices

Ground-fault protection units as indicated.

Shunt trip units as indicated.

Breaker handle locking clips, for all breakers feeding fire alarm
and security | oads.

PR

PART 3 - EXECUTI ON

3.1

I NSPECTI ON

Installer must exami ne areas and conditi ons under which panel boards and
encl osures are to be installed, and notify Contractor in witing of
conditions detrinmental to proper conpletion of work. Do not proceed
with work until unsatisfactory conditions have been corrected in a
manner acceptable to Installer.

I NSTALLATI ON OF PANELBQARDS

Ceneral: Install panel boards and encl osures as indicated, in accor-
dance with manufacturer's witten instructions, applicable requirenents
of NEC standards and NECA' s "Standard of Installation", and in
conpliance with recogni zed i ndustry practices to ensure that products
fulfill requirenents.

Coordinate installation of panel boards and encl osures with cable and
raceway installation work.

Ti ghten connectors and terminals, including screws and bolts, in
accordance w th equi pnent manufacturer's published torque tightening
val ues for equi pnent connectors. Were manufacturer's torque

requi renents are not indicated, tighten connectors and terminals to
conply with tightening torques specified in UL Standards 486A and B or
Manuf acturer's torque requirenments when nore stringent.
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3.3

3.4

Anchor enclosures firmy to walls and structural surfaces, ensuring
that they are permanently and nechanically secure.

Provide properly wired electrical connections w thin enclosures.

Provi de panel board circuit directory cards upon conpletion of installa-
tion work. GCircuit directory cards shall be arranged with even
nunbered circuits separated by group or card from odd nunbered
circuits. Al circuits, including spares and spaces, shall be |abeled
Al'l identification shall be at a mninmumtypewitten. Hand lettering
i s not acceptable.

Al wiring within panel boards shall be arranged in a neat and organi zed
manner .

GROUNDI NG

Provi de equi pnment groundi ng connections for panel boards as required by
NEC and ot her Division-16 sections. Tighten connections to conply with
tightening torques specified in UL Stds 486A and B to assure pernanent
and effective grounds.

FI ELD QUALI TY CONTROL

Prior to energizing circuitry, check all accessible connections to
manufacturer's tightening torque specifications

Prior to energizing panel boards, check with ground resistance tester
phase-to- phase and phase-to-ground insulation resistance |levels to
ensure requirenents are fulfilled

Prior to energizing, check panel boards for electrical continuity of
circuits, and for short-circuits.

Subsequent to wire and cabl e hook-ups, energize panel boards and
denonstrate functioning in accordance with requirenents. Were
necessary, correct mal functioning units, and then retest to denonstrate
conpl i ance

END OF SECTI ON
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SECTI ON 16477

FUSES

PART 1 - GENERAL

1.1

SUMVARY

Extent of fuse work is indicated by draw ngs and schedul es.
Types of fuses specified in this section include the foll ow ng:
1. C ass RK1 time-delay.

2. C ass RK5 time-del ay.
3. Pl ug fuses.

PART 2 - PRODUCTS

2.1

ACCEPTABLE MANUFACTURERS

Manuf acturer: Subject to conpliance with requirenents of this
speci fication.

FUSES

Ceneral: Except as otherw se indicated, provide fuses of types, sizes,
ratings, and average time/current and peak |et-through current
characteristics indicated, which conply with manufacturer's standard
design, materials, and construction in accordance with published
product information, and with industry standards and confi gurati ons.

Cl ass RK1 Tinme-Delay Fuses: Provide UL Class RK1 tine-delay fuses
rated 250V (Type LPN-RK) for voltages under 250V and 600V (Type LPS-RK)
for voltages 250-600 V, 60 Hz, with 200,000 RVB synmetrical interrupt-
ing current rating for sizes 100 thru 600 anperes.

Cl ass RKS5 Tinme-Delay Fuses: Provide UL Cass RK5 tinme-delay fuses
rated 250V (Type FRN-R) for voltages under 250V and 600V (Type FRS-R)
for voltages 250-600 V, 60 Hz, with 200,000 RVMS synmetrical inter-
rupting current rating for sizes .1 thru 90 anperes.

Pl ug fuses shall be pernmitted only for single-pole fuse holder with
switch units. Plug fuses shall be dual -el enent Type S fuses.

PART 3 - EXECUTI ON

3.1

I NSTALLATI ON OF FUSES

Install fuses as indicated, in accordance with the manufacturer's
witten instructions and with recogni zed i ndustry practices to ensure
that protective devices comply with requirenents. Conply with NEC and
NEMA standards for installation of fuses.
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3.2

Coordinate with other work, including electrical wiring work, as
necessary to interface installation of fuses with other work.

Install fuses in fused switches, if any.

Short-circuit protection dual-elenent fuses installed in individua

motor circuits with separate overload protection shall be sized at 150%
of motor naneplate current rating or the next standard fuse size

Wher e excessive anbient tenperature, high inertia notor |oads or
frequent "on-off" cycling requires larger fuses, consult the electrical
engi neer. Use fuse reducers where fuse gaps are |larger than fuse

di mensi on

Al'l fuse sizes shall be coordinated with manufacturer's requirenents
for each unit of equiprment to be connected.

FI ELD QUALI TY CONTROL

Prior to energizing fusible devices, test devices for continuity of
circuitry and for short-circuits. Correct nmalfunctioning units, and
then denonstrate conpliance with requirenments

END OF SECTI ON
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