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14. DESCRI PTI ON OF AMENDMENT (conti nued)
a. SF 1442 AND Bl DDI NG SCHEDULE: Section 00010, Page 4 — Pl ease del ete pages 00010-

3 and 00010-4 in their entirety and substitute the revised pages of the sane page
nunber s, annotated Anendnent No. 0007, attached hereto.

b. SPECI FI CATI ONS: The changes in the attached specification sections are
indicated in bold italics.

1. Section 02741 Bl TUM NOUS CONCRETE: Pl ease delete this sectioninits entirety
and substitute the new section, annotated Anendment No. 0007, attached her et o.
The changes to this section include changes to Table 5 and a change to Paragraph
2.1.1.1 entitled “Binder Course”

2. Section 16375 ELECTRI CAL DI STRI BUTI ON SYSTEM MODI FI CATI ON: Pl ease del ete
this section inits entirety and substitute the new section, annotated Arendnent No.
0007, attached hereto. Changes to this section include deletion of paragraph “Q her
Requi renents” (on Page 8) and a description for work to be conpl eted by PP&L

3. Section 16711 TELEPHONE SYSTEM MODI FI CATI ON: Pl ease delete this section in
its entirety and substitute the new section, annotated Anendnent No. 0007, attached
hereto. Changes to this section include a description for work to be conpl eted by
Veri zon.

c. CONTRACT DRAW NGS: Drawi ng No. 61868: Please delete this drawing in its
entirety and substitute the revised sheet, of the same Drawi ng Number, with a
revision date of 14 July 2003

d. Please indicate receipt of this amendnent on Standard Form 1442 (SOLI Cl TATI ON
OFFER, AND AWARD) as Anendnment No. 0007. Failure to acknow edge all anendments may
be cause for rejection of the bid.

Page 2 of 2
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BI D SCHEDULE
(To be attached to SF 1442)

ltem Esti mat ed Uni t Esti mat ed
No. Descri ption Quantity Uni t Price Amount
1. Common Excavation 34, 250 CcY $ $
2. Rock Excavation 6, 203 CY $ $
3. Seismc Mnitoring 1 JOB LS $
4. Select Fill 7, 650 cYy $ $
5. Aggregate Subbase Course 2,610 CY $ $
6. Rapid-Draining Mterial

(RDM Drai nage Layer 1 JOB LS $
7. Dense- G aded Aggregate

(DGA) Base Course 1 JoB LS $
8. Bitumi nous Concrete

Wearing Course 1,894 TON $ $
9. Bitum nous Surface

Tr eat ment 1 JOB LS $
10. Pavenent Base Drains 1 JOB LS $
11. Storm Drai nage 1 JOB LS $
12. Turf Reinforcement Mat 1 JOB LS $
13. Riprap 580 TON $ $
14. CGuide Rail 1 JOB LS $
15. Pavenent Marki ngs/

Traffic Control Signs 1 JOB LS $
16. Modifications to

Pi ezoneters 1 JOB LS $
17. Modifications to

Settl enent Pipes 1 JoB LS $
18. Modifications to Electrical

And Tel ephone Systens 1 JOB LS $
19. Stone-Lined Storm

Dr ai nage Ditch 60 TON $ $
20. Bitum nous Concrete

Bi nder Course 2,323 TON $ $
21. Crash Beam Barrier

Gat es 1 JOB LS $

00010-3



22. Wbrk Compl eted by
Pennsyl vani a Power
and Li ght

23. Wrk Compl eted by
Verizon

TOTAL ESTI MATED BI D:

00010-4
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$ 14,900. 00

$ 3,500.00
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SECTI ON 02741

Bl TUM NOUS CONCRETE

PART 1 GENERAL

1.

1 SCOPE OF SECTI ON

The work covered by this section consists of furnishing all |abor,
material, and equi pnent, and performng all operations required for
provi ding a bitum nous concrete surface course.

.2 REFERENCES

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

AMERI CAN ASSCCI ATI ON OF STATE H GHWAY AND TRANSPORTATI ON OFFI CI ALS

( AASHTO)

AASHTO MP 2 (1998; Interim 1999) Superpave Vol unetric
M x Desi gn

AASHTO TP4 (2000) Preparing and Determi ning the
Density of Hot M x Asphalt (HW) (Specinens
by Means of the Superpave Gyratory
Conpact or 2000 Edition

AASHTO TP53 (1998; Interim 1999) Determ ning Asphalt
Content of Hot M x Asphalt by the Ignition
Met hod

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

ASTM C 136 (2001) Sieve Analysis of Fine and Coarse
Aggr egat es

ASTM C 566 (1997) Evaporable Total Misture Content
of Aggregate by Drying

ASTM D 995 (1995b) M xing Plants for Hot-M xed,
Hot - Lai d Bit um nous Pavi ng M xtures

ASTM D 1461 (1985)) Moisture or Volatile Distillates
in Bitum nous Paving M xtures

ASTM D 2172 (1995) Quantitative Extraction of Bitunen
from Bitunm nous Paving M xtures

ASTM D 2489 (1984; R 1994el) Degree of Particle
Coati ng of Bitum nous-Aggregate M xtures

ASTM D 2950 (1997) Density of Bitum nous Concrete in
Pl ace by Nucl ear Met hod

ASTM D 3665 (1999) Random Sanpling of Construction

Section 02741 Page 1
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Materi al s

ASTM D 3666 (1998) M ni mum Requi renments for Agencies
Testing and I nspecting Bitunm nous Pavi ng
Materi al s

ASTM D 4125 (1994el ) Asphalt Content of Bitum nous

M xtures by the Nucl ear Method

ASTM D 5444 (1998) Mechani cal Size Anal ysis of
Extracted Aggregate

ASTM D 6307 (1998) Asphalt Content of Hot M x Asphalt
by Ignition Method

ASPHALT | NSTI TUTE (Al)
Al M52 (1997) M x Design Methods for Asphalt
Concrete and Ot her Hot-M x Types
PENNSYLVANI A DEPARTMENT OF TRANSPORTATI ON ( PennDOT)
PennDOT Speci fications (2000-9) Publicati on 408 Specifications
STATE OF CALI FORNI A DEPARTMENT OF TRANSPORTATI ON ( CDT)

CDT Test 526 (1978) Operation of California
Profil ograph and Eval uation of Profiles

.3 DESCRI PTI ON OF WORK
The work shall consist of providing a bitum nous surface course conposed of
m neral aggregate and asphalt material heated and mixed in a central mixing
pl ant and placed on a prepared course. The bitum nous surface course shall
conformto the lines, grades, thicknesses, and typical cross sections shown
on the drawi ngs. For the purpose of these specifications, the terns
"asphalt" and "bitum nous" shall be assunmed to be synonynous..
.4 SUBM TTALS
Covernment approval is required for submittals with a "G designation;
submittals not having a "G' designation are for information only. Wen
used, a designation following the "G' designation identifies the office
that will review the subnmittal for the Governnent. The follow ng shall be
submitted in accordance with Section 01330 SUBM TTAL PROCEDURES:
SD- 03 Product Data
M x Design; G DO
Proposed job nmix formula (JM).
Mat eri al Acceptance and Percent Payment; G DO

Accept ance test results.

Section 02741 Page 2
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Source for Bitum nous Surface Course Material; G DO

The Contractor shall submit to the Contracting Oficer for
approval, prior to delivery, his proposed source for the
bi t um nous surface course material

SD- 06 Test Reports
Bi t um nous Concrete Materials; FIO
Certified copies of the bitum nous concrete nateria
manufacturer's test reports indicating conpliance with applicable
specified requirenents, not less than 30 days before the nateri al
is required in the work.
SD- 07 Certificates
Bi t um nous Concrete, Waring and Bi nder Courses; G DO
Bi t um nous Tack Coat Material; G DO
Bi t um nous Prine Coat Material; G DO
Copies of certified test data. Statenment signed by an official
authorized to certify on behal f of the manufacturer of the
materials, attesting that the materials neet specified
requi renents. The statenment must be dated after the award of the
contract, nust state the Contractor's nanme and address, nust nane

the project and |location, and nust |ist the specific requirenments
which are being certified.

Waybills and Delivery Tickets; FIO

Copi es of waybills or delivery tickets at the tine of each
delivery during the progress of the work.

Testing Laboratory; G DO

Certification of conpliance.

Pl ant Scale Calibration Certification
5  TESTI NG LABORATORY
The | aboratory used to develop the job mx formula (JMF) shall neet the
requi renents of ASTM D 3666. A certification signed by the manager of the
| aboratory stating that it neets these requirenments or clearly listing al
deficiencies shall be submtted to the Contracting Oficer prior to the
start of construction. The certification shall contain as a mnimum

a. Qualifications of personnel; |aboratory manager, supervising
techni cian, and testing technicians.

b. A listing of equipnment to be used in devel oping the job mx
c. A copy of the laboratory's quality control system

d. Evidence of participation in the AASHTO Materials Reference
Laboratory (AVRL) program

Section 02741 Page 3
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6 ASPHALT M XI NG PLANT

Plants used for the preparation of hot-m x asphalt shall conformto the
requirenents of ASTM D 995 with the foll owi ng changes:

a. Testing Facilities. The Contractor shall provide |aboratory
facilities at the plant for the Contractor's quality control testing and
if elected by the CO, for the use by the Government for acceptance testing.

b. Inspection of Plant. The Contracting Oficer shall have access at
all tines, to all areas of the plant for: checking adequacy of equipnent;
i nspecting operation of the plant; verifying weights, proportions, and
mat eri al properties; checking the tenperatures naintained in the
preparation of the mxtures and for taking sanples. The Contractor shal
provi de assi stance as requested, for the Government to procure any desired
sanpl es.

c. Storage Bins. Use of storage bins for tenporary storage of
hot-m x asphalt will be pernmitted as foll ows:

(1) The asphalt mixture may be stored in non-insul ated storage
bins for a period of time not exceeding 3 hours.

(2) The asphalt mixture may be stored in insul ated storage bins
for a period of time not exceeding 8 hours. The nmix drawn from bins shal
neet the same requirenents as mx |oaded directly into trucks.

.7 HAULI NG EQUI PVENT

Trucks used for hauling hot-m x asphalt shall have tight, clean, and snooth
nmetal beds. To prevent the mixture fromadhering to them the truck beds
shall be lightly coated with a m ni num anount of paraffin oil, lime
solution, or other approved material. Petroleum based products shall not
be used as a release agent. Each truck shall have a suitable cover to
protect the m xture from adverse weather. Wen necessary to ensure that
the mixture will be delivered to the site at the specified tenperature,
truck beds shall be insulated or heated and covers (tarps) shall be
securely fastened.

. 8 ASPHALT PAVERS

Asphalt pavers shall be self-propelled, with an activated screed, heated as
necessary, and shall be capabl e of spreadi ng and finishing courses of
hot-m x asphalt which will nmeet the specified thickness, smpothness, and
grade. The paver shall have sufficient power to propel itself and the
haul i ng equi pnent wi t hout adversely affecting the finished surface.

.8.1 Recei vi ng Hopper

The paver shall have a receiving hopper of sufficient capacity to pernit a
uni form spreadi ng operation. The hopper shall be equipped with a
distribution systemto place the mxture uniformy in front of the screed
wi t hout segregation. The screed shall effectively produce a finished
surface of the required evenness and texture wi thout tearing, shoving, or
gougi ng the nixture.

.8.2 Automati ¢ Grade Controls

I f an automatic grade control device is used, the paver shall be equi pped
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with a control system capable of autonmatically maintaining the specified
screed elevation. The control systemshall be automatically actuated from
either a reference line and/or through a system of nechani cal sensors or
sensor-directed nmechani sns or devices which will nmaintain the paver screed
at a predetermned transverse slope and at the proper elevation to obtain
the required surface. The transverse slope controller shall be capabl e of
mai ntai ning the screed at the desired slope within plus or minus 0.1
percent. A transverse slope controller shall not be used to control grade.
The controls shall be capable of working in conjunction with any of the
foll owi ng attachnents:

a. Ski-type device of not less than 30 feet in |Iength.
b. Taut stringline set to grade.
c. Short ski or shoe for joint matching.
d. Laser control
1.9 ROLLERS
Rol l ers shall be in good condition and shall be operated at slow speeds to
avoi d di spl acenent of the asphalt m xture. The nunber, type, and wei ght of
rollers shall be sufficient to conpact the mxture to the required density
while it is still in a workable condition. Equipnment which causes
excessi ve crushing of the aggregate shall not be used.
1.10 WEATHER LI M TATI ONS
The hot-m x asphalt shall not be placed upon a wet surface or when the
surface tenperature of the underlying course is |less than specified in
Table 1. The tenperature requirenents nmay be waived by the Contracting
Oficer, if requested; however, all other requirenents, including

conpaction, shall be net.

Table 1. Surface Tenperature Linmitations of Underlying Course

Mat Thi ckness, inches Degrees F
3 or greater 40
Less than 3 45

1.11  SURVEYS
Surveys and subni ssion of survey data shall be conpleted as specified in
Section 01720 SURVEY REQUI REMENTS.

PART 2 PRODUCTS

2.1 MATERI ALS

The bitum nous concrete materials shall be as specified in Section 409.2 of
the PennDOT Specifications, and shall neet the follow ng classifications:

2.1.1 Weari ng Course

Super pave Asphalt M xture Design, 19.0 mm HVA Weari ng Course, PG 64-22,
Design ESALS 0.0 to 0.3 mllion (50 design gyrations), SRL-L
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2.1.1.1 Bi nder Course

Super pave Asphalt M xture Design, 19.0 mm HVA Bi nder Course, PG 64-22
Design ESALS 0.0 to 0.3 mllion (50 design gyrations), SRL-L

.2 M X DESI GN
The Contractor shall develop the mix design. The asphalt mx shall be
composed of a m xture of well-graded aggregate, mineral filler if required,
and asphalt material. The aggregate fractions shall be sized, handled in
separate size groups, and conbined in such proportions that the resulting
m xture neets the grading requirenments of the job mix formula (JM?). No
hot - m x asphalt for paynent shall be produced until a JMF has been
approved. The hot-m x asphalt shall be designed as specified in Section
409. 2 of the PennDOT Specifications and in accordance with AASHTO MP 2. If
requested by the CO sufficient materials to produce 200 pounds of bl ended
m xture shall be provided for verification of mx design at |east 14 days
prior to construction of test section.
2.1 JMF Requirenents
The job mix formula shall be submitted in witing by the Contractor for
approval at |east 14 days prior to the start of the test section and shal
include as a m ni mum

a. Percent passing each sieve size.

b. Percent of asphalt cenent.

c. Percent of each aggregate and mineral filler to be used.

d. Asphalt, perfornance grade.

e. Nunber of gyrations: initial, design, maximm

f. Laboratory m xing tenperature.

g. Lab conpaction tenperature.

h. Temperature-viscosity relationship of the asphalt cenent.

i. Plot of the conbined gradation on the 0.45 power gradation chart,
stating the nom nal nmaxi mum size.

j. Gaphical plots of air voids, voids in the m neral aggregate, and
unit wei ght versus asphalt content as shown in Al Ms-2.

k. Specific gravity and absorption of each aggregate.
. Percent natural sand.

m Percent particles with 2 or nmore fractured faces (in coarse
aggregate).

n. Fine aggregate angularity.

0. Percent flat or elongated particles (in coarse aggregate).

Section 02741 Page 6
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p. Tensile Strength Rati o( TSR)
q. Antistrip agent (if required) and anount.
r. List of all nodifiers and anount.

s. Percentage and properties (asphalt content, binder properties, and
aggregate properties) of reclaimed asphalt pavement (RAP) in accordance
with Section 409.2 of the PennDOT Specifications.

2.2.2 Adj ustments to Field JMF

The Laboratory JMF for each mixture shall be in effect until a new formul a
is approved in witing by the Contracting Oficer. Should a change in
sources of any materials be made, a new | aboratory JMF design shall be
performed and a new JMF approved before the new material is used. The
Contractor will be allowed to adjust the Laboratory JMF within the limts
specified in Section 409.2 of the PennDOT Specifications to optimze m x
vol unmetric properties with the approval of the Contracting Oficer.

Adj ustnents to the Laboratory JMF shall be applied to the field (plant)
established JMF and linmted to those val ues specified in Section 409.2 of
the PennDOT Specifications.

2.3 RECYCLED HOT M X ASPHALT

Recycl ed HVA shall consist of reclained asphalt pavenent (RAP), coarse
aggregate, fine aggregate, mneral filler, and asphalt cenent. The RAP
shal |l be of a consistent gradation and asphalt content and properties. RAP
shall be in accordance with Section 409.2 of the PennDOT Specifications.
When RAP is fed into the plant, the maxi num RAP chunk size shall not exceed
2 inches. The recycled HVA nix shall be designed using procedures
contained in Section 409.2 of the PennDOT Specifications. The anount of
RAP shal |l not exceed 15 percent.

2.4 Bl TUM NOUS TACK COAT

Bi tum nous tack coat shall be as specified in PennDOT Specifications,
Section 460 entitled Bl TUM NOUS TACK COAT.

2.5 Bl TUM NOUS PRI ME COAT
Bi tum nous prinme coat shall be as specified in PennDOT Specifications,
Section 461 entitled Bl TUM NOUS PRI ME COAT.

PART 3 EXECUTI ON

3.1 PREPARATI ON OF ASPHALT BI NDER MATERI AL
The asphalt cenent material shall be heated avoi ding | ocal overheating and
provi ding a continuous supply of the asphalt material to the mxer at a
uniformtenperature. The tenperature of unnodified or nodified asphalts
shall be in accordance with Section 409.2 of the PennDOT Specifications.

3.2 PREPARATI ON OF M NERAL AGGREGATE
The aggregate for the m xture shall be heated and dried prior to mxing.

No danmage shall occur to the aggregates due to the maxi numtenperature and
rate of heating used. The tenperature of the aggregate and nmineral filler
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shal |l be in accordance with Section 409.2 of the PennDOT Specifications
when the asphalt cenent is added. The tenperature shall not be | ower than
is required to obtain conplete coating and uniformdistribution on the
aggregate particles and to provide a mxture of satisfactory workability.

.3 PREPARATI ON OF HOT-M X ASPHALT M XTURE

The aggregates and the asphalt cement shall be wei ghed or netered and
introduced into the m xer in the amount specified by the JM-. The conbi ned
materials shall be mxed until the aggregate obtains a uniformcoating of
asphalt binder and is thoroughly distributed throughout the mxture. Wt
m xing tinme shall be the shortest tine that will produce a satisfactory
m xture, but no | ess than 25 seconds for batch plants. The wet mixing tine
for all plants shall be established by the Contractor, based on the
procedure for determ ning the percentage of coated particles described in
ASTM D 2489, for each individual plant and for each type of aggregate used.
The wet mixing tine will be set to at |east achieve 95 percent of coated
particles. The noisture content of all hot-m x asphalt upon discharge from
the plant shall not exceed 0.5 percent by total weight of nixture as
nmeasured by ASTM D 1461.

.4 PREPARATI ON OF THE UNDERLYI NG SURFACE

| mredi ately before placing the hot m x asphalt, the underlying course shal
be cl eaned of dust and debris. The Contractor shall protect the base
course from danage (water, traffic, etc.) until the bitun nous surface
course is placed. Damage to the underlying material caused by |lack of, or
i nadequate, protection shall be repaired (reconpacted or replaced) by
approved nethods at no additional cost to the Governnent. Prine coat shal
be applied as soon as possible after placenent and consolidation of the
under|lying base course nmaterial. To obtain uniformapplication of the
prime coat on the surface treated at the junction of previous and
subsequent applications, building paper shall be spread on the surface for
a sufficient distance back fromthe ends of each application to start and
stop the prime coat on the paper. |Imediately after application, the
bui | di ng paper shall be renpved and properly disposed of. Prine coat shal
be applied in accordance with Section 461.3 of the PennDOT Specifications.

.5 TEST SECTI ON

Prior to full production, the Contractor shall place a test section for
each JMF used. The contractor shall construct a test section 250 - 500
feet long and two paver passes wi de placed for two lanes, with a
longitudinal cold joint. The test section shall be of the same depth as
the course which it represents. The underlying grade or pavenent structure
upon which the test section is to be constructed shall be the sane as the
remai nder of the course represented by the test section. The equipnment and
personnel used in construction of the test section shall be the sane

equi prrent to be used on the renmainder of the course represented by the test
section. The test section shall be placed as part of the project pavenent
as approved by the Contracting Oficer.

.5.1 Sanpling and Testing for Test Section

One random sanpl e shall be taken at the plant, triplicate specinens
compacted, and tested for theoretical maxi mumdensity (TMD) and | aboratory
air voids. A portion of the same sanple shall be tested for aggregate
gradation and asphalt content. Four randomy selected cores shall be taken
fromthe finished pavenrent mat, and four fromthe |ongitudinal joint, and
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tested for density. Random sanpling shall be in accordance with procedures
contained in ASTM D 3665. The test results shall be within the tol erances

shown in Table 2 for work to continue. |If all test results neet the
specified requirenents, the test section shall remain as part of the
proj ect pavenent. |If test results exceed the tol erances shown, the test

section shall be renoved and replaced at no cost to the Governnment and
anot her test section shall be constructed. The test section shall be paid
for with the first [ot of paving.

Table 5. Test Section Requirenents for Material and M xture Properties

Property Specification Linmt

Aggregat e Gradation-Percent Passing (Individual Test Result)

No. 4 and | arger JMF plus or mnus 8

No. 8, No. 16, No. 30, and No. 50 JMF plus or mnus 6

No. 100 and No. 200 JMF plus or minus 3.0
Asphalt Content, Percent JMF plus or mnus 0.7

(I ndi vi dual Test Result)

Laboratory Air Voids, Percent
(Aver age of 3 speci nens) JMF plus or mnus 2.0

VMA, Percent (Average of 3 specinens) JMF plus or minus 2.0

Mat Density, Percent of TMD
(Average of 4 Random Cor es) 93.5 - 96.5

Joint Density, Percent of TNMD
(Average of 4 Random Cor es) Above 92.0

.5.2 Addi ti onal Test Sections

If the initial test section should prove to be unacceptable, the necessary
adjustrments to the JM-, plant operation, placing procedures, and/or rolling
procedures shall be nade. A second test section shall then be placed.

Addi tional test sections, as required, shall be constructed and eval uated
for conformance to the specifications. Full production shall not begin
until an acceptable section has been constructed and accept ed.

.6 TRANSPORTI NG AND PLACI NG
.6.1 Transporting

The hot-m x asphalt shall be transported fromthe mxing plant to the site
in clean, tight vehicles. Deliveries shall be scheduled so that placing
and conpacting of mxture is uniformw th mninum stopping and starting of
the paver. Adequate artificial lighting shall be provided for night

pl acements. Hauling over freshly placed nmaterial will not be pernitted
until the material has been conpacted as specified, and allowed to cool to
140 degrees F. To deliver nmx to the paver, the Contractor shall use a
materi al transfer vehicle which shall be operated to produce continuous
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forward notion of the paver.
.6.2 Pl aci ng

The nmix shall be placed and conpacted at a tenperature suitable for

obtai ning density, surface snpothness, and other specified requirenents.
Upon arrival, the m xture shall be placed to the full width by an asphalt
paver; it shall be struck off in a uniformlayer of such depth that, when
the work is conpleted, it shall have the required thickness and conformto
the grade and contour indicated. The speed of the paver shall be regul ated
to elimnate pulling and tearing of the asphalt nat. Unless otherw se
permtted, placenent of the nmixture shall begin along the centerline of a
crowned section or on the high side of areas with a one-way slope. The

m xture shall be placed in consecutive adjacent strips having a m ni num
width of 10 feet. The longitudinal joint shall be at the centerline of
the pavenent. Transverse joints in adjacent |anes shall be offset a

m nimum of 10 feet. On isolated areas where irregularities or unavoi dabl e
obst acl es nmake the use of mechanical spreading and fini shing equi pnent
impractical, the m xture nmay be spread and | uted by hand tools.

.7 COVPACTI ON OF M XTURE

After placing, the mixture shall be thoroughly and uniformy conpacted by
rolling. The surface shall be conpacted as soon as possible wthout
causi ng di spl acenent, cracking or shoving. The sequence of rolling
operations and the type of rollers used shall be at the discretion of the
Contractor. The speed of the roller shall, at all times, be sufficiently
slow to avoid di splacenent of the hot mixture and be effective in
conpaction. Any displacenent occurring as a result of reversing the
direction of the roller, or fromany other cause, shall be corrected at
once. Sufficient rollers shall be furnished to handl e the output of the
plant. Rolling shall continue until the surface is of uniformtexture,
true to grade and cross section, and the required field density is
obtained. To prevent adhesion of the mxture to the roller, the wheels
shal | be kept properly noistened but excessive water will not be permtted.

In areas not accessible to the roller, the mxture shall be thoroughly
conpacted with hand tanpers. Any mxture that becones | oose and broken,
mxed with dirt, contains check-cracking, or is in any way defective shal
be removed full depth, replaced with fresh hot m xture and i mredi ately
conpacted to conformto the surrounding area. This work shall be done at
the Contractor's expense. Skin patching will not be all owed.

.8 JANTS

The formation of joints shall be made to obtain the required density. Al
joints shall have the same texture as other sections of the course and neet
the requirenents for snoothness and grade.

.8.1 Transverse Joints

The roller shall not pass over the unprotected end of the freshly laid

m xture, except when necessary to forma transverse joint. Wen necessary
to forma transverse joint, it shall be nade by neans of placing a bul khead
or by tapering the course. The tapered edge shall be cut back to its ful
depth and width on a straight Iine to expose a vertical face prior to
placing material at the joint . The cutback material shall be rempoved from
the project. 1In both nmethods, all contact surfaces shall be given a |ight
tack coat of asphalt material before placing any fresh m xture agai nst the
joint.
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8.2 Longi t udi nal Joints

Longi tudinal joints which are irregular, damaged, unconpacted, cold (Iless
than 175 degrees F at the tine of placing adjacent |anes), or otherw se
defective, shall be cut back a mninumof 2 inches fromthe edge with a
cutting wheel to expose a clean, sound vertical surface for the full depth
of the course. Al cutback material shall be renoved fromthe project.

Al'l contact surfaces shall be given a light tack coat of asphalt material
prior to placing any fresh m xture against the joint. The Contractor wl|l
be allowed to use an alternate nethod if it can be denonstrated that
density, snoothness, and texture can be net.

.9 CONTRACTOR QUALI TY CONTRCL

.9.1 General Quality Control Requirenents

The Contractor shall develop an approved Quality Control Plan. Hot-m X
asphalt shall not be produced until the quality control plan has been
approved. The plan shall address all el enents which affect the quality of
the pavenent including, but not limted to:

a. Mx Design

b. Aggregate G ading

c. Quality of Materials

d. Stockpile Managenent

e. Proportioning

f. Mxing and Transportation

g. Mxture Volunetrics

h. Misture Content of M xtures

i. Placing and Finishing

j. Joints

k. Conpaction

. Surface Snoot hness
9.2 Testing Laboratory
The Contractor shall provide a fully equipped asphalt |aboratory |ocated at
the plant. The |aboratory shall neet the requirements as required in ASTM
D 3666. The effective working area of the |aboratory shall be a m ni mum of
150 square feet with a ceiling height of not less than 7.5 feet. Lighting
shal | be adequate to illunmnate all working areas. It shall be equipped
with heating and air conditioning units to maintain a tenperature of 75
degrees F plus or minus 5 degrees F. Laboratory facilities shall be kept
clean and all equi pnent shall be maintained in proper working condition.
The Contracting O ficer shall be permitted unrestricted access to inspect

the Contractor's | aboratory facility, to witness quality contro
activities, and to performany check testing desired. The Contracting
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Oficer will advise the Contractor in witing of any noted deficiencies
concerning the |l aboratory facility, equipment, supplies, or testing
personnel and procedures. \Wen the deficiencies are serious enough to
adversely affect test results, the incorporation of the materials into the
work shal|l be suspended i mediately and will not be permitted to resune
until the deficiencies are corrected.

. 9.3 Quality Control Testing

The Contractor shall performall quality control tests applicable to these
specifications and as set forth in the Quality Control Program The
testing programshall include, but shall not be Iinmted to, tests for the
control of asphalt content, aggregate gradation, tenperatures, aggregate
noi sture, noisture in the asphalt nixture, |aboratory air voids, in-place
density, grade and smoothness. A Quality Control Testing Plan shall be
devel oped as part of the Quality Control Program

.9.3.1 Asphal t Cont ent

A mninmmof two tests to determ ne asphalt content will be perforned per
lot (alot is defined in paragraph MATERI AL ACCEPTANCE AND PERCENT PAYMENT)
by one of the follow ng nmethods: the extraction nethod in accordance with
ASTM D 2172, Method A or B, the ignition nethod in accordance with the
AASHTO TP530r ASTM D 6307, or the nuclear method in accordance with ASTM D
4125, provided the nuclear gauge is calibrated for the specific m x being
used. For the extraction method, the weight of ash, as described in ASTM D
2172, shall be determ ned as part of the first extraction test perfornmed at
the begi nning of plant production; and as part of every tenth extraction
test perforned thereafter, for the duration of plant production. The |ast
wei ght of ash val ue obtained shall be used in the calculation of the
asphalt content for the mxture.

.9.3.2 Gradati on

Aggregate gradations shall be determ ned a mninumof tw ce per |ot from
nechani cal anal ysis of recovered aggregate in accordance with ASTM D 5444.
When asphalt content is determ ned by the nucl ear nethod, aggregate
gradation shall be determ ned from hot bin sanples on batch plants, or from
the cold feed on drumm x plants. For batch plants, aggregates shall be
tested in accordance with ASTM C 136 using actual batch weights to
determ ne the conbi ned aggregate gradation of the m xture.

.9.3.3 Tenper at ures

Temperatures shall be checked at |east four tinmes per |ot, at necessary

| ocations, to determne the tenperature at the dryer, the asphalt cenent in
the storage tank, the asphalt mxture at the plant, and the asphalt m xture
at the job site.

.9.3.4 Aggregate Misture

The noi sture content of aggregate used for production shall be determ ned a
m ni mum of once per lot in accordance with ASTM C 566.

.9.3.5 Moi sture Content of M xture

The noi sture content of the m xture shall be determ ned at |east once per
ot in accordance with ASTM D 1461 or an approved al ternate procedure.

Section 02741 Page 12



Amendment No. 0007

Invitation for Bids
DACWs1- 03- B- 0011

.9.3.6 Laboratory Air Voids

M xture sanpl es shall be taken at |east four tines per |ot and conpacted
into speci nens, using a Superpave gyratory conpactor in accordance with
AASHTO TP4 and Section 409.2 of the PennDOT Specifications. After
conpaction, the laboratory air voids of each specinmen shall be determ ned.

.9.3.7 I n-Place Density

The Contractor shall conduct any necessary testing to ensure the specified
density is achieved. A nuclear gauge nmay be used to nonitor pavenent
density in accordance with ASTM D 2950.

.9.3.8 Grade and Snoot hness

The Contractor shall conduct the necessary checks to ensure the grade and
snoot hness requirenents are nmet in accordance w th paragraph MATERI AL
ACCEPTANCE AND PERCENT PAYMENT

.9.3.9 Addi ti onal Testing

Any additional testing, which the Contractor deens necessary to control the
process, may be performed at the Contractor's option.

.9.3.10 QC Monitoring

The Contractor shall submit all QC test results to the Contracting Oficer
on a daily basis as the tests are perforned. The Contracting Oficer
reserves the right to nonitor any of the Contractor's quality contro
testing and to performduplicate testing as a check to the Contractor's
quality control testing.

.9.4 Sanpl i ng

When directed by the Contracting Officer, the Contractor shall sanple and
test any material which appears inconsistent with simlar naterial being
produced, unless such material is voluntarily renoved and repl aced or
deficiencies corrected by the Contractor. All sanpling shall be in
accordance with standard procedures specifi ed.

.10 MATERI AL ACCEPTANCE AND PERCENT PAYMENT ( MEASUREMENT AND PAYMENT)

Testing for acceptability of work will be perforned by an independent

| aboratory hired by the Contractor. Test results and paynent cal cul ations
shall be forwarded daily to the Contracting Officer. Acceptance of the

pl ant produced mix and in-place requirenents will be on a lot to | ot basis.
A standard lot for all requirenments will be equal to 8 hours of
production. Were appropriate, adjustnent in paynent for individual lots
of hot-m x asphalt will be nade based on in-place density, laboratory air
voi ds, grade and snoothness in accordance with the foll ow ng paragraphs.
Grade and surface snoot hness determinations will be made on the lot as a
whole. In order to evaluate |aboratory air voids and in-place (field)
density, each lot will be divided into four equal sublots.

.10.1 Per cent Paynment
VWen a lot of material fails to neet the specification requirenments for 100

percent pay as outlined in the foll owi ng paragraphs, that |ot shall be
renoved and replaced, or accepted at a reduced price which will be conputed
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by multiplying the unit price by the lot's pay factor. The |ot pay factor
is determ ned by taking the | owest conputed pay factor based on either

| aboratory air voids, in-place density, grade or snpothness (each di scussed
below). At the end of the project, an average of all lot pay factors wll
be calculated. |If this average |ot pay factor exceeds 95.0 percent, then
the percent paynent for the entire project will be 100 percent of the unit
price for Bid Item No. 8. "Bitum nous Concrete Waring Course" and Bid Item
No. 20 "Bitum nous Concrete Binder Course". |If the average |ot pay factor
is less than 95.0 percent, then each lot will be paid for at that unit

price multiplied by the lot's pay factor.

.10.2 Subl ot Sanpl i ng

One random mi xture sanmple for determ ning | aboratory air voids, theoretica
maxi mum density, and for any additional testing the Contracting O ficer
desires, will be taken froma | oaded truck delivering mxture to each

subl ot, or other appropriate location for each sublot. Al samples will be
sel ected random y, using commonly recogni zed net hods of assuring randommess
conform ng to ASTM D 3665 and enpl oyi ng tabl es of random nunbers or
comput er programs. Laboratory air voids will be determ ned fromthree

| abor at ory conpacted speci nens of each subl ot sanple in accordance with
AASHTO TP4. The specinmens will be conpacted within 2 hours of the time the
m xture was | oaded into trucks at the asphalt plant. Sanples will not be
reheated prior to conpaction and insulated containers will be used as
necessary to maintain the tenperature.

.10.3 Addi ti onal Sanpling and Testing

The Contracting O ficer reserves the right to direct additional sanples and
tests for any area which appears to deviate fromthe specification

requi renents. The cost of any additional testing will be paid for by the
CGovernment. Testing in these areas will be in addition to the lot testing,
and the requirenents for these areas will be the sane as those for a lot.

.10.4 Laboratory Air Voids and Theoretical Maxi mum Density

Laboratory air voids and theoretical maxi numdensity (TMD) shall be

det erm ned usi ng AASHTO TP4. Laboratory air voids shall be determ ned for
each | ab conpacted speci nen using the TMD of every other subl ot sanple.
Laboratory air void cal culations for each sublot will use the |atest
theoretical maxi mum density val ues obtained, either for that sublot or the
previous sublot. The nean absol ute deviation of the four |aboratory air
void contents (one fromeach sublot) fromthe JMF air void content will be
eval uated and a pay factor determned from Table 3. Al laboratory air
void tests will be conpleted and reported within 24 hours after conpletion
of construction of each |ot.

.10.5 Mean Absol ute Devi ation

An exanpl e of the conputation of mean absol ute deviation for |aboratory air
voids is as follows: Assune that the | aboratory air voids are determ ned
from4 random sanples of a |ot (where 3 specinens were conpacted from each
sanple). The average | aboratory air voids for each sublot sanple are
determined to be 3.5, 3.0, 4.0, and 3.7. Assune that the target air voids
fromthe JMF is 4.0. The mean absolute deviation is then:

Mean Absolute Deviation = (|3.5 - 4.0/ + |3.0 - 4.0/ + 4.0 - 4.0] + 3.7 -
4.0|/4
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= (0.5 + 1.0+ 0.0+ 0.3)/4=(1.8)/4=0.45

The nean absol ute deviation for |aboratory air voids is determ ned to be
0.45. It can be seen fromTable 3 that the lot's pay factor based on

| aboratory air voids, is 100 percent.

Table 3. Pay Factor Based on Laboratory Air Voids

Mean Absol ute Deviation of Lab Air Voids fromJM Pay Factor, %
O 60 or less 100
0.61 - 0.80 98
0.81 - 1.00 95
1.01 - 1.20 90
Above 1.20 reject (0)

3.10.6 I n-place Density
3.10.6.1 Ceneral Density Requirenents

For determining in-place density, one randomcore will be taken by the
CGovernment fromthe mat (interior of the | ane) of each sublot, and one
random core will be taken fromthe joint (immediately over joint) of each
sublot. Each randomcore will be full thickness of the | ayer being placed.

When the randomcore is less than 1 inch thick, it will not be included in
the analysis. |In this case, another randomcore will be taken. After air
drying to a constant weight, cores obtained fromthe nmat and fromthe
joints will be used for in-place density determ nation.

3.10.6.2 Mat and Joi nt Densities

The average in-place mat and joint densities are expressed as a percentage
of the average TMD for the lot. The average TMD for each lot will be
determ ned as the average TMD of the four random sanpl es (3 specinens
conpacted per sanple). The average in-place mat density and joint density
for a lot are deternmi ned and conpared with Table 8 to calculate a single
pay factor per lot based on in-place density, as described below. First, a
pay factor for both nat density and joint density are determ ned from Tabl e

4. The area associated with the joint is then determned and will be
considered to be 10 feet wide tinmes the |l ength of conpleted |ongitudina
construction joint inthe lot. This area will not exceed the total |ot

size. The length of joint to be considered will be that | ength where a new
| ane has been pl aced agai nst an adjacent |ane of hot-nix asphalt pavenent,
either an adjacent freshly paved | ane or one paved at any time previously.
The area associated with the joint is expressed as a percentage of the
total ot area. A weighted pay factor for the joint is deternm ned based on
this percentage (see exanple below). The pay factor for mat density and
the weighted pay factor for joint density is conpared and the | owest

sel ected. This selected pay factor is the pay factor based on density for
the lot. Wen the TMD density on both sides of a longitudinal joint is
different, the average of these two densities will be used as the TMD
density needed to calculate the percent joint density. All density results
for alot will be conpleted and reported within 24 hours after the
construction of that |ot.
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Table 4. Pay Factor Based on In-place Density

Average Mat Density Average Joint Density
(4 Cores) Pay Factor, % (4 Cores)
94.0 - 96.0 100.0 Above 92.5
93.9 100.0 92.4
93.8 or 96.1 99.9 92.3
93.7 99. 8 92.2
93.6 or 96.2 99.6 92.1
93.5 99.4 92.0
93.4 or 96.3 99.1 91.9
93.3 98.7 91.8
93.2 or 96.4 98.3 91.7
93.1 97.8 91.6
93.0 or 96.5 97.3 91.5
92.9 96. 3 91.4
92.8 or 96.6 94.1 91.3
92.7 92.2 91.2
92.6 or 96.7 90. 3 91.1
92.5 87.9 91.0
92.4 or 96.8 85.7 90.9
92.3 83.3 90.8
92.2 or 96.9 80. 6 90.7
92.1 78.0 90. 6
92.0 or 97.0 75.0 90.5
bel ow 92. 0, above 97.0 0.0 (reject) bel ow 90. 5

.10.6.3 Pay Factor Based on In-place Density

An exanpl e of the conputation of a pay factor (in I-P units only) based
on in-place density, is as follows: Assunme the following test results for
field density nmade on the lot: (1) Average mat density = 93.2 percent (of
lab TMD). (2) Average joint density = 91.5 percent (of lab TMD). (3) TMD
Total area of lot = 30,000 square feet. (4) Length of conpleted
| ongi tudi nal construction joint = 2000 feet.

a. Step 1. Determine pay factor based on mat density and on joint
density, using Table 8:

Mat density of 93.2 percent = 98.3 pay factor.
Joint density of 91.5 percent = 97.3 pay factor
b. Step 2: Determine ratio of joint area (length of |ongitudina
joint x 10 ft) to nmat area (total paved area in the lot): Miltiply the
l ength of conpleted | ongitudinal construction joint by the specified 10 ft.

wi dth and divide by the mat area (total paved area in the lot).

(2000 ft. x 10 ft.)/30000 sqg.ft. = 0.6667 ratio of joint area to
mat area (ratio).

c. Step 3: Wighted pay factor (wpf) for joint is determ ned as
i ndi cated bel ow
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wpf = joint pay factor + (100 - joint pay factor) (1 - ratio) wpf
= 97.3 + (100-97.3) (1-.6667) = 98.2%

d. Step 4: Conpare weighted pay factor for joint density to pay
factor for nat density and select the snmaller:

Pay factor for mat density: 98.3% Wighted pay factor for joint
density: 98.2%

Select the snaller of the two values as pay factor based on
density: 98.2%

.10.7 G ade

The final wearing surface of pavenent shall conformto the el evations and
cross sections shown and shall vary not nore than 0.05 foot fromthe plan
grade established and approved at site of work. Finished surfaces at
juncture with other pavenents shall coincide with finished surfaces of
abutting pavements. Deviation fromthe plan elevation will not be
permitted in areas of pavements where cl oser conformance wth planned
elevation is required for the proper functioning of drainage and ot her
appurtenant structures involved. The final wearing surface of the pavenent
will be tested for conformance with specified plan grade requirenments. The
grade will be determ ned by running lines of levels at intervals of 25 feet,
or less, longitudinally and transversely, to determne the el evation of the
compl et ed pavenent surface. Wthin 5 working days, after the conpletion of
a particular lot incorporating the final wearing surface, the Contracting
Oficer will informthe Contractor in witing, of the results of the
grade-conformance tests. Wen nore than 5 percent of all nmeasurenents made
within a lot are outside the 0.05 foot tolerance, the pay factor based on
grade for that lot will be 95 percent. |In areas where the grade exceeds
the tol erance by nmore than 50 percent, the Contractor shall renove the
surface lift full depth; the Contractor shall then replace the lift with
hot-m x asphalt to neet specification requirenments, at no additional cost
to the Governnent. Dianond grinding nay be used to renove high spots to
neet grade requirenents. Skin patching for correcting | ow areas or planing
or milling for correcting high areas will not be pernmitted.

.10.8 Sur f ace Snpot hness

The Contractor shall use both of the follow ng nethods to test and eval uate
surface snoot hness of the pavenent. All testing shall be perforned in the
presence of the Contracting Oficer. Detailed notes of the results of the
testing shall be kept and a copy furnished to the Government imediately
after each day's testing. The profilograph method shall be used for al

| ongi tudi nal and transverse testing, except where the runs would be |ess
than 200 feet in length and the ends where the strai ghtedge shall be used.
Wher e drawi ngs show required deviations froma plane surface (crowns,
drainage inlets, etc.), the surface shall be finished to neet the approva
of the Contracting Oficer.

.10.8.1 Snoot hness Requi renent s
a. Straightedge Testing: The finished surfaces of the pavenents
shal | have no abrupt change of 1/4 inch or nore, and all pavenents shal

be within the tol erances specified in Table 5 when checked with an approved
12 foot straightedge.
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Table 9. Straightedge Surface Shpot hness--Pavenents

Pavenment Category Direction of Testing Tol erance, inches
Al l Longi t udi nal 1/ 4
paved areas Transver se 1/4

b. Profilograph Testing: The finished surfaces of the pavenents
shal | have no abrupt change of 1/8 inch or nore, and all pavenent shal
have a Profile Index not greater than specified in Table 6 when tested with
an approved California-type profilograph. If the extent of the pavenent in
either direction is less than 200 feet, that direction shall be tested by
the straightedge method and shall neet requirements specified above.

Tabl e 10. Profil ograph Surface Snpot hness--Pavenents

Pavenent Category Direction of Testing Maxi mum Speci fi ed
Profile Index (inch/mle)

Al'l Paved Areas Longi t udi nal 9
.10.8.2 Testing Met hod

After the final rolling, but not later than 24 hours after placenent, the
surface of the pavement in each entire ot shall be tested by the
Contractor in such a manner as to reveal all surface irregularities
exceedi ng the tol erances specified above. Separate testing of individua
sublots is not required. |f any pavenent areas are ground, these areas
shall be retested immediately after grinding. The entire area of the
pavenent shall be tested in both a longitudinal and a transverse direction
on parallel lines. The transverse lines shall be 25 feet or |ess apart,
as directed. The longitudinal lines shall be at the centerline of each
paving lane for lines less than 20 feet and at the third points for |anes
20 feet or greater. Oher areas having obvious deviations shall also be
tested. Longitudinal testing |lines shall be continuous across all joints.

a. Straightedge Testing. The straightedge shall be held in contact
with the surface and noved ahead one-half the length of the straightedge
for each successive nmeasurenent. The amount of surface irregularity shal
be determ ned by placing the freestanding (unlevel ed) strai ghtedge on the
pavenent surface and allowing it to rest upon the two hi ghest spots covered
by its length, and nmeasuring the naxi mum gap between the strai ghtedge and
the pavenent surface in the area between these two high points.

b. Profilograph Testing. Profilograph testing shall be performed
usi ng approved equi pnent and procedures described in CDT Test 526. The
equi pnent shall utilize electronic recording and autonatic conputerized
reducti on of data to indicate "nust-grind" bunps and the Profile Index for
the pavenent. The "bl anking band" shall be 0.2 inches wide and the "bunp
tenpl ate" shall span 1 inch with an offset of 0.4 inch. The profilograph
shal | be operated by an approved, factory-trained operator on the
al i gnnments specified above. A copy of the reduced tapes shall be furnished
the Government at the end of each day's testing.

.10.8.3 Paynment Adjustnment for Snoot hness
a. Straightedge Testing. Location and deviation from strai ghtedge

for all neasurenents shall be recorded. Wen between 5.0 and 10.0 percent
of all measurenents nmade within a | ot exceed the tol erance specified in
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par agr aph Snoot hness Requi renents above, after any reduction of high spots
or renoval and replacenent, the conputed pay factor for that |ot based on
surface snoot hness, will be 95 percent. Wen nore than 10.0 percent of all
neasur enents exceed the tol erance, the conputed pay factor will be 90
percent. Wen between 15.0 and 20.0 percent of all mneasurenents exceed the
tol erance, the conmputed pay factor will be 75 percent. Wen 20.0 percent
or more of the measurenents exceed the tolerance, the ot shall be renoved
and replaced at no additional cost to the CGovernment. Regardless of the
above, any snall individual area with surface deviation which exceeds the
tol erance given above by nore than 50 percent, shall be corrected by

di anond grinding to nmeet the specification requirenments above or shall be
renoved and replaced at no additional cost to the Governnent.

b. Profilograph Testing. Location and data fromall profil ograph
nmeasurenents shall be recorded. When the Profile Index of a |ot exceeds
the tol erance specified in paragraph Snoot hness Requirenents above by 1.0
inch/mle, but less than 2.0 inches/nile, after any reduction of high
spots or renoval and replacenment, the conputed pay factor for that |ot
based on surface snmoothness will be 95 percent. Wen the Profile |ndex
exceeds the tolerance by 2.0 inches/mle, but less than 3.0 inches/mle,
the conputed pay factor will be 90 percent. Wen the Profile Index exceeds
the tolerance by 3.0 inches/mle, but less than 4.0 inches/nile, the
conmputed pay factor will be 75 percent. Wen the Profile Index exceeds the
tolerance by 4.0 inches/nile or nore, the Iot shall be renbved and
repl aced at no additional cost to the Governnent. Regardless of the above,
any small individual area with surface deviation which exceeds the
tol erance given above by nmore than 5.0 inches/mle or nore, shall be
corrected by grinding to neet the specification requirenments above or shal
be renmoved and replaced at no additional cost to the Governnent.

c. Bunps ("Must Gind" Areas). Any bunps ("nust grind" areas) shown
on the profilograph trace which exceed 0.4 inch in height shall be reduced
by diamond grinding until they do not exceed 0.3 inch when retested. Such
grinding shall be tapered in all directions to provide snoboth transitions
to areas not requiring grinding. The following will not be permtted: (1)
skin patching for correcting low areas, (2) planing or mlling for
correcting high areas. At the Contractor's option, pavenent areas,

i ncludi ng ground areas, may be rechecked with the profilograph in order to
record a lower Profile Index.

-- End of Section --
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SECTI ON 16375

ELECTRI CAL DI STRI BUTI ON SYSTEM MODI FI CATI ON

PART 1 GENERAL

1.

1 SCOPE OF SECTI ON

The work covered by this section consists of furnishing all |abor,
material, and equi pnent, and performng all operations required for
nodi fications to existing electrical distribution system

.2 REFERENCES

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

AVERI CAN NATI ONAL STANDARDS | NSTI TUTE (ANSI)

ANS|I C119.1 (1986; R 1997) Seal ed | nsul at ed
Under ground Connector Systens Rated 600
Vol ts

ANSI C80.1 (1995) Rigid Steel Conduit - Zi nc Coated

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

ASTM A 123/ A 123M (2001) Zinc (Hot-Di p Gal vani zed) Coati ngs
on Iron and Steel Products

ASTM A 153/ A 153M (2001) Zinc Coating (Hot-Dip) on Iron and
St eel Har dwar e

ASTM B 3 (1995) Soft or Anneal ed Copper Wre

ASTM B 8 (1999) Concentric-Lay- Stranded Copper

Conductors, Hard, MediumHard, or Soft
| NSTI TUTE OF ELECTRI CAL AND ELECTRONI CS ENGQ NEERS (| EEE)
| EEE C2 (1997) National Electrical Safety Code

| EEE Std 100 (1997) | EEE Standard Dictionary of
El ectrical and El ectronics Terns

| EEE Std 81 (1983) CGuide for Measuring Earth
Resistivity, G ound | npedance, and Earth
Surface Potentials of a Ground System
(Part 1) \$31.00%\F

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)

NEMA FB 1 (1993) Fittings, Cast Metal Boxes, and
Conduit Bodi es for Conduit and Cabl e
Assenbl i es

NEMA TC 5 (1990) Corrugated Pol yol efin Coil able
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Plastic Uilities Duct

NEMA TC 7 (1990) Smoot h-Wall Coil abl e Pol yet hyl ene
El ectrical Plastic Duct

NATI ONAL FI RE PROTECTI ON ASSCC!I ATI ON ( NFPA)
NFPA 70 (2002) National Electrical Code

UNDERWRI TERS LABORATORI ES (UL)

UL 1242 (1996; Rev Mar 1998) Internedi ate Metal
Condui t
UL 467 (1993; Rev thru Apr 1999) G oundi ng and

Bondi ng Equi pnent

UL 486A (1997; Rev thru Dec 1998) Wre Connectors
and Sol dering Lugs for Use with Copper
Conduct or s

UL 486B (1997; Rev Jun 1997) Wre Connectors for
Use with Al umi num Conduct ors

UL 514A (1996; Rev Dec 1999) Metallic Qutlet Boxes

UL 6 (1997) Rigid Metal Conduit

.3 GENERAL REQUI REMENTS

. 3.1 Ter m nol ogy

Term nol ogy used in this specification is as defined in |IEEE Std 100.
.4 SUBM TTALS

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

SD- 02 Shop Drawi ngs
El ectrical Distribution System Mddifications; G DO

Detail drawi ngs consisting of equi pnent draw ngs, illustrations,
schedul es, instructions, diagranms manufacturers standard
installation drawi ngs and other information necessary to define
the installation and enabl e the Government to check confornity
with the requirenents of the contract draw ngs.

I f departures fromthe contract draw ngs are deened necessary by
the Contractor, conplete details of such departures shall be
included with the detail drawi ngs. Approved departures shall be
made at no additional cost to the Government.

SD- 03 Product Data
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Mat eri al and Equi pnent; G DO

A conplete itenized listing of equipnent and naterials proposed
for incorporation into the work. Each entry shall include an item
nunber, the quantity of itens proposed, and the name of the
manuf acturer of each such item

Ceneral Installation Requirenents; G DO
Procedures shall include cable pulling plans, diagrans,

i nstructions, and precautions required to install, adjust,
calibrate, and test the electrical system

SD-07 Certificates

Mat eri al and Equi pnent; FI O

Where naterials or equipnent are specified to conformto the
standards of the Underwiters Laboratories (UL) or to be
constructed or tested, or both, in accordance with the standards
of the Anerican National Standards Institute (ANSI), the Institute
of Electrical and El ectronics Engineers (IEEE), or the Nationa
El ectrical Manufacturers Association (NEMA), the Contractor shal
submit proof that the itens provided conformto such requirenents.

The | abel of, or listing by, UL will be acceptable as evidence
that the items conform Either a certification or a published
catal og specification data statenent, to the effect that the item
is in accordance with the referenced ANSI or | EEE standard, will
be acceptable as evidence that the itemconforns. A sinilar
certification or published catal og specification data statenent to
the effect that the itemis in accordance with the referenced NEVA
standard, by a conpany listed as a nenber conpany of NEMA, will be
acceptabl e as evidence that the itemconforns. In |ieu of such
certification or published data, the Contractor nmay subnit a
certificate froma recogni zed testing agency equi pped and
conmpetent to performsuch services, stating that the itens have
been tested and that they conformto the requirenments |isted,

i ncludi ng nethods of testing of the specified agencies.
Conpl i ance with above-naned requirenents does not relieve the
Contractor fromconpliance with any other requirenents of the
speci fications.

Cable Installer Qualifications; G DO

The Contractor shall provide at |east one onsite person in a
supervi sory position with a docunentable |evel of conpetency and
experience to supervise all cable pulling operations. A resune
shal | be provided showing the cable installers' experience in the
| ast three years, including a list of references conplete with
poi nts of contact, addresses and tel ephone nunbers.

DELI VERY, STORAGE, AND HANDLI NG

Devi ces and equi prent shall be visually inspected by the Contractor when
received and prior to acceptance from conveyance. Stored itens shall be
protected fromthe environment in accordance with the nmanufacturer's
published instructions. Damaged itens shall be repl aced.
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6 Coordi nation with Pennsyl vania Power and Light (PP&L)

Pol es #55386 and # 55815 are the property of PP&. The Contractor shall be
responsi bl e for coordinating with and having PP& conpl ete the renoval of
Pol e #55386 and the installation of a new pole adjacent to Pol e #55815.
PP&L will turn over ownership of Pole #55815 to the Government. PP&L will
rel ocate their equipment to their newy installed pole. The point of
contact at PP& is M. Derek WIlians, tel ephone nunber: 570-821-5836,
address: PP& W kes-Barre Service Center, 503 New Market Street,

W | kes-Barre, PA 18702.

PART 2 PRODUCTS

2.

1 STANDARD PRODUCT

Mat eri al and equi pnent shall be the standard product of a manufacturer
regul arly engaged in the manufacture of the product and shall essentially
duplicate itens that have been in satisfactory use for at |least 2 years
prior to bid opening. Itens of the sane classification shall be identica
i ncludi ng equi pnent, assenblies, parts, and conponents.

.2 CORROSI ON PROTECTI ON

2.1 Al um num Material s

Al um num shal | not be used.

. 2.2 Ferrous Metal Materials

.2.2.1 Har dwar e

Ferrous netal hardware shall be hot-dip gal vanized in accordance with ASTM
A 153/ A 153M and ASTM A 123/ A 123M

.3 CABLES

Cabl es shall be single conductor type unless otherw se indicated.

. 3.1 Low Vol t age Cabl es

Cabl es shall be rated 600 volts and shall conformto the requirenents of
NFPA 70, and nust be UL listed for the application or neet the applicable
section of either | CEA or NEMA standards.

.3.1.1 Conductor Nateria

Under ground cabl es shall be anneal ed copper conplying with ASTM B 3 and
ASTM B 8.

.3.1.2 | nsul ati on

I nsul ation nmust be in accordance with NFPA 70, and nust be UL listed for
the application or neet the applicable sections of either | CEA or NEMA
st andar ds.

.3.1.3 I n Duct

Cabl es shall be single-conductor cable, in accordance with NFPA 70. Cables
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in factory-installed, coilable-plastic-duct assenmblies shall conformto
NEMA TC 5 or NEMA TC 7.

2.4  CABLE JO NTS, TERM NATI ONS, AND CONNECTORS
2.4.1 Low Vol tage Cable Splices

Lowvol tage cable splices and term nations shall be rated at not |ess than
600 Volts. Splices in conductors No. 10 AWG and smaller shall be made with
an insul ated, solderless, pressure type connector, conformng to the
applicable requirenents of UL 486A. Splices in conductors No. 8 AWG and
| arger shall be made with noninsul ated, solderless, pressure type
connector, confornming to the applicable requirements of UL 486A and UL 486B
Splices shall then be covered with an insulation and jacket materia
equi val ent to the conductor insulation and jacket. Splices bel ow grade or
in wet |ocations shall be sealed type conformng to ANSI C119.1 or shall be
wat erproofed by a sealant-filled, thick wall, heat shrinkabl e,
thernosetting tubing or by pouring a thernosetting resin into a nold that
surrounds the joined conductors.

2.5 CONDUI T AND DUCTS

Duct |ines shall be nonencased direct-burial, thick-wall type. Were
concrete encasenent is not required, circuits may utilize factory-installed
cable in coilable plastic duct.

2.5.1 Metallic Conduit

Internediate netal conduit shall comply with UL 1242. Rigid gal vani zed
steel conduit shall conply with UL 6 and ANSI C80.1. Metallic conduit
fittings and outlets shall conply with UL 514A and NEVA FB 1.

2.5.2 Condui t Seal i ng Conpound

Conpounds for sealing ducts and conduit shall have a putty-like consistency
wor kabl e with the hands at tenperatures as | ow as 35 degrees F, shal

neither slunp at a tenperature of 300 degrees F, nor harden naterially when
exposed to the air. Compounds shall adhere to clean surfaces of fiber or
plastic ducts; netallic conduits or conduit coatings; concrete, nasonry, or
| ead; any cable sheaths, jackets, covers, or insulation materials; and the
common netals. Conpounds shall forma seal w thout dissolving, noticeably
changi ng characteristics, or renoving any of the ingredients. Conpounds
shal |l have no injurious effect upon the hands of worknen or upon materials.

2.6 HANDHOLES, SPLI CE AND PULLBOXES
Handhol es, splice and pull boxes shall be as indicated. Strength of the
boxes, frames and covers shall conformto the requirements of | EEE C2.
Handhol es, splice and pull boxes shall consist of polyner concrete boxes,
ext ensi ons, bases and covers which shall sustain a vertical |oad test of
12, 000# over a 10 inch square. Boxes shall be stackable for extra depth.
Covers shall have a mnimum coefficient of friction of .50.

PART 3 EXECUTI ON

3.1 REMOVALS

The Contractor shall renove the existing utility pole in the |ocation
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i ndi cated on the contract draw ngs.
.2  GENERAL | NSTALLATI ON REQUI REMENTS

Equi prent and devices shall be installed and energi zed in accordance with
the manufacturer's published instructions.

2.1 Conf ormance to Codes

The installation shall comply with the requirenments and recomendati ons of
NFPA 70 and | EEE C2 as applicabl e.

.2.2 Verification of D nensions

The Contractor shall beconme fanmiliar with details of the work, shall verify
dimensions in the field, and shall advise the Contracting O ficer of any
di screpancy before perforning any work.

.3 CABLE | NSTALLATI ON

The Contractor shall obtain fromthe manufacturer an installation manual or
set of instructions which addresses such aspects as cabl e constructi on,

i nsul ation type, cable dianeter, bending radius, cable tenperature,

[ ubricants, coefficient of friction, conduit cleaning, storage procedures,
noi sture seals, testing for and purging noisture, etc. The Contractor
shal |l then perform pulling calculations and prepare a pulling plan which
shall be subnmitted along with the manufacturers instructions in accordance
with SUBM TTALS.

.3.1 Cable Installation Plan and Procedure

Cable shall be installed strictly in accordance with the cable

manuf acturer's recomrendati ons. Each circuit shall be identified by means
of a fiber, lam nated plastic, or non-ferrous netal tags, or approved

equal, in each manhol e, handhol e, junction box, and each terminal. Each
tag shall contain the follow ng infornation; cable type, conductor size,
circuit nunber, circuit voltage, cable destination and phase identification.

.3.1.1 Cabl e I nspection

The cabl e reel shall be inspected for correct storage positions, signs of
physi cal damage, and broken end seals. |f end seal is broken, noisture
shal |l be renoved from cable in accordance with the cable manufacturer's
recommendat i ons.

.3.1.2 Duct d eaning

Duct shall be cleaned with an assenbly that consists of a flexible nmandre
(manuf acturers standard product in |lengths recommended for the specific
size and type of duct) that is 1/4 inch |less than inside dianmeter of duct,
2 wire brushes, and a rag. The cleaning assenbly shall be pulled through
conduit a mninmumof 2 times or until less than a volune of 8 cubic inches
of debris is expelled fromthe duct.

.3.1.3 Duct Lubrication
The cabl e lubricant shall be conpatible with the cable jacket for cable

that is being installed. Application of lubricant shall be in accordance
with lubricant manufacturer's recomrendati ons.
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3.3.1.4 Cabl e Installation

3.

3.

3.

The Contractor shall provide a cable feeding truck and a cable pulling

wi nch as required. The Contractor shall provide a pulling grip or pulling
eye in accordance with cable manufacturer's recomendations. The pulling
grip or pulling eye apparatus shall be attached to pol ypropylene or manilla
rope followed by lubricant front end packs and then by power cables. A
dynanoneter shall be used to nmonitor pulling tension. Pulling tension

shal | not exceed cabl e manufacturer's recomendati ons. The Contractor

shall not allow cables to cross over while cables are being fed into duct.
For cable installation in cold weather, cables shall be kept at 50 degrees F
tenmperature for at l|east 24 hours before installation.

.3.1.5 Cable Installation Pl an

The Contractor shall subnmt a cable installation plan for all cable pulls
in accordance with the detail draw ngs portion of paragraph SUBM TTALS.
Cabl e installation plan shall include:

a. Site layout drawing with cable pulls identified in numeric order
of expected pulling sequence and direction of cable pull.

b. List of cable installation equipnent.
c. Lubricant manufacturer's application instructions.

d. Procedure for resealing cable ends to prevent noisture from
entering cable.

e. Cable pulling tension calculations of all cable pulls.
f. Cable percentage conduit fill.
g. Cable sidewall thrust pressure.

h. Cabl e nini mum bend radi us and mni ni mrum di aneter of pulling wheels
used.

i. Cable jamratio.

j.  Maximum al |l owabl e pulling tension on each different type and size
of conductor.

k. Maxi mum al | owabl e pulling tension on pulling device.
3.2 Di rect-Buri al
3.2.1 Trenchi ng
Trenches for factory assenbl ed coil able duct cables shall be excavated to
depths required to provide the mninumnecessary cable cover. Bottons of
trenches shall be snoboth and free of stones and sharp objects. Were
bottons of trenches conprise materials other than sand, a 3 inch layer of s
elect fill shall be laid first and conpacted to approxi mate densities of
surrounding firm soil

3.2.2 Cabl e Buria
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Coi | abl e ductcabl e shall be unreeled along the sides of or in trenches and
carefully placed on the trench bottonms. Pulling cables into trenches from
a fixed reel position will not be permtted, except as required to pul

cabl es through conduits under paving. or railroad tracks. Were cables
cross, a separation of at least 3 inches shall be provided, unless each
cable circuit is protected by a nonnetallic conduit sleeve at the crossing.
Where single-conductor cable is installed, all phases |egs and the
neutral shall be installed in the sane sl eeve. Bend radius of any cable
shall be not less than 8 tines the dianeter of the cable. 1n no case shal
cabl es be left under longitudinal tension. The first 6 inch |ayer of
backfill shall be of select fill. Mchine conpaction shall not be used
within 6 inches of the cable.

.3.2.3 Cabl e Markers

Mar kers shall be | ocated near the ends of cable runs, at each cable joint
or splice, at approximtely every 500 feet along cable runs, and at changes
in direction of cable runs. |In addition to markers, a 5 nil, brightly
colored plastic tape not less than 3 inches in width and suitably inscribed
at not nore than 10 feet on centers, or other approved dig-in warning

i ndi cation, shall be placed approximtely 12 inches bel ow fini shed grade

| evel s of trenches.

.4 DUCT LINES
4.1 Requi renent s

Nunbers and sizes of ducts shall be as indicated. Duct lines shall be laid
with a mninumslope of 4 inches per 100 feet. Short-radi us nmanufactured
90-degree duct bends may be used only for pole or equipnent risers, unless
specifically indicated as acceptable. The ni ni mum manufactured bend radi us
shall be 18 inches for ducts of less than 3 inch dianmeter, and 36 inches
for ducts 3 inches or greater in diameter. Oherw se, |ong sweep bends
having a mninumradius of 25 feet shall be used for a change of direction
of nmore than 5 degrees, either horizontally or vertically. Both curved and
straight sections nmay be used to formlong sweep bends, but the naximm
curve used shall be 30 degrees and nmanufactured bends shall be used.

.4.2 Tr eat nent

Ducts shall be kept clean of concrete, dirt, or foreign substances during
construction. Field cuts requiring tapers shall be nmade with proper tools
and match factory tapers. A coupling recomrended by the duct nanufacturer
shal | be used whenever an existing duct is connected to a duct of different
material or shape. Ducts shall be stored to avoi d warping and
deterioration with ends sufficiently plugged to prevent entry of any water
or solid substances. Ducts shall be thoroughly cl eaned before being |aid.
Pl astic ducts shall be stored on a flat surface and protected fromthe
direct rays of the sun

.4.3 Nonencased Coi |l abl e Duct

Top of duct lines shall be below the frost |ine depth. Between adjacent
el ectric power and comuni cation ducts, 12 inches of earth is required.
Bottons of trenches shall be snmooth and free of stones, soft spots, and
sharp objects. \Where bottons of trenches conprise materials other than
sand, a 3 inch layer of select fill shall be laid first and compacted to
approxi mate densities of surrounding firmsoil before installing ducts.
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3.4.4 Installati on of Couplings

Joints in each type of duct shall be made up in accordance with the
manuf acturer's recommendations for the particular type of duct and coupling
sel ected and as approved.

3.4.4.1 Pl asti c Duct

Duct joints shall be made by brushing a plastic solvent cement on insides
of plastic coupling fittings and on outsides of duct ends. Each duct and
fitting shall then be slipped together with a quick 1/4-turn twi st to set
the joint tightly.

3.4.5 Duct Line Markers

Duct line markers shall be provided at the ends of |ong duct |ine stubouts
or for other ducts whose |ocations are indeterm nate because of duct
curvature or termnations at conpletely bel owgrade structures. In
addition to markers, a 5 m| brightly colored plastic tape, not |less than 3
inches in width and suitably inscribed at not nore than 10 feet on centers
with a continuous netallic backing and a corrosion-resistant 1 ml| netallic
foil core to permt easy |location of the duct line, shall be placed

approxi mately 12 inches bel ow finished grade | evel s of such lines.

3.5 CONNECTI ONS BETWEEN AERI AL AND UNDERGROUND SYSTEMS

Connecti ons between aerial and underground systems shall be made as required.
Under ground cabl es shall be extended up poles in conduit to cable

term nations. Conduits shall be secured to the poles by 2-hole gal vani zed

steel pipe straps spaced not nore than 10 feet apart and with 1 strap not
nore than 12 inches fromany bend or termnation. Cable guards shall be

secured to poles in accordance with the manufacturer's published

procedures. Conduits shall be equi pped with bushings to protect cables and
mnimze water entry. Cables shall be supported by devices separate from

the conduit or guard, near their point of exit fromthe conduit or guard.

3.6  GROUNDI NG
3.6.1 Groundi ng El ectrodes
Groundi ng el ectrodes shall be installed as foll ows:

a. Driven rod electrodes - Unless otherw se indicated, ground rods
shall be driven into the earth until the tops of the rods are
approximately 1 foot bel ow finished grade.

b. Additional electrodes - Wen the required ground resistance is not
nmet, additional electrodes shall be provided i nterconnected with
groundi ng conductors to achieve the specified ground resistance.
The additional electrodes will be up to three,8 feet rods spaced a
m ni mum of 10 feet apart 5/8 inch. In high ground resistance, UL
listed chenically charged ground rods may be used. |If the
resultant resistance exceeds 25 ohnms neasured not |ess than 48
hours after rainfall, the Contracting Oficer shall be notified
i mredi atel y.

3.6.2 Groundi ng and Bondi ng Connecti ons

Connecti ons above grade shall be nade by the fusion-welding process or with
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bol ted sol derl ess connectors, in conpliance with UL 467, and those bel ow
grade shall be made by a fusion-wel ding process. Where grounding
conductors are connected to al um num conposition conductors, specially
treated or |ined copper-to-alum num connectors suitable for this purpose
shal | be used.

.6.3 G oundi ng and Bondi ng Conductors

Groundi ng and bondi ng conductors include conductors used to bond
transfornmer enclosures and equi pnent franes to the grounding el ectrode
system Groundi ng and bondi ng conductors shall be sized as shown, and

| ocated to provide maxi mum physical protection. Bends greater than 45
degrees in ground conductors are not permtted. Routing of ground
conductors through concrete shall be avoided. When concrete penetration is
necessary, nonmetallic conduit shall be cast flush with the points of
concrete entrance and exit so as to provide an opening for the ground
conductor, and the opening shall be sealed with a suitable conpound after
installation.

.6.4 Surge Arrester G ounding

Surge arresters and neutrals shall be bonded directly to the transforner
encl osure and then to the grounding el ectrode systemw th a bare copper
conductor, sized as shown. Lead |engths shall be kept as short as
practicable with no kinks or sharp bends.

.6.5 Ri ser Pol e Groundi ng

A single continuous vertical grounding el ectrode conductor shall be
installed on each riser pole and connected directly to the grounding

el ectrodes indicated on the drawi ngs or required by these specifications.
Al'l equi pment, neutrals, surge arresters, and itens required to be grounded
shal |l be connected directly to this vertical conductor. The grounding

el ectrode conductor shall be sized as shown. G ounding el ectrode
conductors shall be stapled to wood poles at intervals not exceeding2 feet.

7 FI ELD TESTI NG

7.1 Cener al

Field testing shall be performed in the presence of the Contracting
Oficer. The Contractor shall notify the Contracting O ficer 30 days prior
to conducting tests. The Contractor shall furnish all nmaterials, |abor,
and equi pnment necessary to conduct field tests. The Contractor shal
performall tests and inspections recomrended by the manufacturer unless
specifically waived by the Contracting Oficer. The Contractor shal
maintain a witten record of all tests which includes date, test perforned,
personnel invol ved, devices tested, serial number and nane of test

equi prrent, and test results. Field test reports shall be signed and dated
by the Contractor.

.T7.2 Saf ety

The Contractor shall provide and use safety devices such as rubber gloves,

protective barriers, and danger signs to protect and warn personnel in the
test vicinity. The Contractor shall replace any devices or equi prent which
are damaged due to inproper test procedures or handli ng.

7.3 G ound- Resi stance Tests
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The resi stance of each groundi ng el ectrode or each groundi ng el ectrode
system shall be measured using the fall-of-potential nethod defined in | EEE
Std 81. Gound resistance neasurenents shall be nmade before the electrica
distribution systemis energized and shall be nade in normally dry
conditions not |ess than 48 hours after the last rainfall. Resistance
neasurenents of separate grounding el ectrode systens shall be nade before
the systenms are bonded toget her bel ow grade. The conbi ned resistance of
separate systens may be used to neet the required resistance, but the

speci fied nunber of electrodes nust still be provided.

a. Single rod electrode - 25 ohns.
b. Miltiple rod el ectrodes -25 ohns.
. 7.4 Low Vol t age Cabl e Test

Low vol tage cable, conplete with splices, shall be tested for insulation
resistance after the cables are installed, in their final configuration,
ready for connection to the equipnent, and prior to energization. The test
vol tage shall be 500 volts dc, applied for one m nute between each
conductor and ground and between all possible conbinations conductors in
the same trench, duct, or cable, with all other conductors in the sane
trench, duct, or conduit. The mininmmvalue of insulation shall be:

in megohnms = (rated voltage in kV + 1) x 1000/ (l ength of cable in feet
Each cable failing this test shall be repaired or replaced. The repaired
cable shall be retested until failures have been elininated.

.7.5 Qperating Tests

After the installation is conpleted, and at such times as the Contracting
Oficer may direct, the Contractor shall conduct operating tests for
approval . The equi prent shall be denpbnstrated to operate in accordance
with the requirenents herein. An operating test report shall be submtted
in accordance with paragraph SUBM TTALS

. 8 MEASUREMENT AND PAYMENT

.8.1 El ectrical Work
The work specified in this section, except the work to be conpl eted by
PP&L, will not be neasured for paynent and all costs in connection
therewith shall be included in the contract lunmp sumprice for Bid Item No.
18, "Modifications to Electrical And Tel ephone Systens."

.8.2 Wrk to Be Conpl eted by PP&L
The contract work required to be conpleted by PP&., as specified herein, is
a fixed price itemand is included as Bid Item No. 22. "Wrk Conpl eted by

Pennsyl vani a Power and Light." The Contractor shall submt invoices from
PP&L to the Contracting O ficer for reinbursenent.

-- End of Section --
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SECTI ON 16711

TELEPHONE SYSTEM MCDI FI CATI ON

PART 1 GENERAL

1

1

1 SCOPE OF SECTI ON

The work covered by this section consists of furnishing all |abor,
material, and equi pnent, and performng all operations required for
nodi fications to existing tel ephone system

.2 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.
I NSTI TUTE OF ELECTRI CAL AND ELECTRONI CS ENG NEERS (| EEE)
| EEE C2 (1997) National Electrical Safety Code
NATI ONAL FI RE PROTECTI ON ASSOCI ATl ON ( NFPA)
NFPA 70 (2002) National Electrical Code

U. S. DEPARTMENT OF AGRI CULTURE (USDA)

RUS REA Bul | 345-50 PE-60 (1979) Trunk Carrier Systens

RUS REA Bul | 345-72 PE-74 (1995) Field Splice dosures

RUS Bul | 1751F-643 (1998) Under ground Pl ant Design

RUS Bul | 1753F-302 PE-91 (1994) CQutside Plant Housings and Servi ng
Area Interface Systens

RUS Bull 1753F-401 (PC-2) (1995) RUS Standard for Splicing Copper
and Fi ber Optic Cables

RUS | P 344-2 (1999) List of Materials Accceptable for
Use on Tel ecommuni cati ons Systens of RUS
Borrowers

RUS REA Bull 1751F-641 (1995) Construction of Buried Plant

RUS REA Bul |l 1753F-201 PC- 4 (1976) Acceptance Tests and Measurenents

of Tel ephone Pl ant

RUS REA Bull 1753F-205 (PE-39) (1993) REA Specification for Filled
Tel ephone Cabl es

RUS REA Bul | 1753F-208 PE-89 (1993) Filled Tel ephone Cables with
Expanded | nsul ati on

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

SD- 02 Shop Drawi ngs

Tel ephone System Modifications; G DO
Installation; G DO

Detail draw ngs, consisting of a conplete |ist of equipnent and
material, including manufacturer's descriptive and technica
literature, performance charts and curves, and catal og cuts
Detail drawi ngs shall also contain conplete configuration
information, wiring diagrans and any other details required to
denonstrate that the cable system has been coordi nated to support
the transnission systens identified in the specifications and
drawi ngs. Drawi ngs shall show proposed | ayout and anchorage of
equi prent and appurtenances, and equi pnent rel ationship to other
parts of the work including clearance for maintenance and
operations.

SD- 07 Certificates
Tel ephone System Modifications; G DO
Proof that the itens furnished under this section conformto the
specified requirenents in FCC, |ICEA, REA, RUS, ANSI, ASTM NFPA
EIA or UL, where materials and equi pnent are so specified.
4  QUALI FI CATI ONS
4.1 Cable Installers
Installation shall be under the direct supervision of an individual with a

m ni mum of 3 years experience in the installation of the specified copper
and fiber optic cable and conponents.

. 4.2 Cabl e Splicing and Term nation

Al'l cable splicers shall have training in the proper techniques and have a
m ni mum of 3 years experience in splicing and terninating the specified
cables. Mdul ar splices shall be perforned by factory certified personne
or under direct supervision of factory trained personnel for products used.

.4.3 Manuf act urers

The cabl e, equipnent, and hardware provided shall be from nmanufacturers
that have a mininumof 3 years experience in producing the types of cable,
equi prent, and hardware specified.

.5 DELI VERY AND STORAGE

.5.1 Cabl e Requirenents

Al cable shall be shipped on reels. The dianeter of the drum shall be
| arge enough to prevent danage to the cable during reeling and unreeling.
The reels shall be constructed to prevent danmage during shiprment and
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handl i ng. The outer end of the cable shall be securely fastened to the
reel head to prevent the cable from becomng loose in transit. The inner
end of the cable shall project into a slot in the side of the reel, or into
a housing on the inner slot of the drum wth sufficient length to nmake it
avail abl e for testing. The inner end shall be fastened to prevent the
cable frombecom ng | cose during installation. End seals shall be applied
to each of the cables to prevent noisture fromentering the cable. The
reels with cable shall be suitable for outside storage conditions when the
tenperature ranges from mnus 40 to plus 148 degrees F, with relative

hum dity fromO to 100 percent.

1.5.2 Equi pnent

Al'l equi prent shall be stored with protection fromthe weather, hunmdity
and tenperature variations, dirt and dust, or other contam nants, in
accordance with the manufacturer's requirenents.

1.6 Coordi nation with Verizon

Pol e #55830 is the property of Verizon. The Contractor shall be responsible
for coordinating with and having Verizon conplete the required renoval of
Pol e #55830 and the relocation of their wiring and equi pnment to Pole
#55815. The point of contact at Verizon is M. John Neshitt, tel ephone
nunber: 570-826-4275.

PART 2 PRODUCTS

2.1  STANDARD PRODUCTS
Mat eri al s and equi pnrent shall be the standard products of a manufacturer
regul arly engaged in the manufacture of such products and shall be the
manufacturer's | atest standard design that has been in satisfactory use for
at least 2 years prior to bid opening. Each major conponent of equipnent
shal | have the manufacturer's nane and type identified on the equi prment.
Al'l products supplied shall be specifically designed and manufactured for
use with outside plant comruni cations systens. All itens of the sane class
of equi prrent shall be the products of a single manufacturer.

2.2 CABLE

2.2.1 Copper Conductor Cabl e

Copper conductor cable shall be category 5 unshielded, conforming to the
fol | owi ng:

2.2.1.1 Under gr ound

Cabl e shall be manufactured per RUS REA Bull 1753F-205 (PE-39) or RUS REA
Bul I 1753F-208 PE-89.

2.3 CLOSURES
2.3.1 Copper Conductor C osures
2.3.1.1 Under ground C osure
Under ground cl osures shall conformto RUS REA Bull 345-72 PE-74. The

closure shall be of thernoplastic, thernoset, or stainless steel material
and be suitable for use in a vault or manhol e.
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.4  CABLE SPLI CES AND ORGANI ZERS

4.1 Copper Cable Splices

Al'l cables greater than 25 pairs shall be spliced using nodular splicing
connectors, which accommbdate 25 pairs of conductors at a tinme. The
correct connector size shall be used to accommpdate the wire gauge of the
cable to be spliced. The connectors used shall be listed in RUS | P 344-2.
.5 CABLE TERM NALS

.5.1 Pedest al - Type Cabl e Terninal s

Pedest al -type cable term nals shall conformto RUS Bull 1753F-302 PE-91.
.5.2 Cross-connect Cable Ternminals

Cross-connect cable term nals shall be weatherproofed for outdoor use and
suitable for pole, pad, or stake mounting. The term nal shall be equi pped

wi th mounting colums and distribution rings for jumper-wire routing. The
term nal shall be of alum numor steel construction and ribbed for strength.

.6 DUCT

Al'l duct products shall conformto RUS Bull 1751F-643.
.6.1 Duct / Condui t

Conduit shall be furnished as specified in 16375 ELECTRI CAL DI STRI BUTI ON
SYSTEM MODI FI CATI ONSand as shown on project draw ngs.

.7 M SCELLANEQUS | TEMS
.7.1 Cabl e Warning Signs

Cabl e warning signs, which identify the route of buried cable, shall be
stake nounted. The stake shall be driven into undisturbed soil and the
sign shall be nounted to the stake in accordance with the manufacturer's
instructions. Warning signs shall be placed at intervals of no nore than
500 feet and at each change of direction in the cable route. Warning signs
shal |l al so be placed on each side of every crossing of surface obstacles
such as roads, railroads, streamcrossings, or any simlar crossing where
excavation is likely to occur.

PART 3 EXECUTI ON

3.1 | NSTALLATI ON

Al'l system conponents and appurtenances shall be installed in accordance

with the manufacturer's instructions and as showmn. All installation work
shal | be done in accordance with the safety requirenents set forth in the
general requirenments of |EEE C2 and NFPA 70.

3.1.1 Cabl e I nspection and Repair

Al cable and wire used in the construction of the project shall be handl ed
with care. Each reel shall be inspected for cuts, nicks or other danage.
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Al'l danmage shall be repaired to the satisfaction of the Contracting
Oficer. The reel wap shall remain intact on the reel until the cable or
wire is ready to be pl aced.

1.2 Buri ed Cabl e

Buried cable installation shall be acconplished in accordance with RUS REA
Bul | 1751F-641.

.1.2.1 Cabl e Depth

Cabl es placed in soil shall be at a mninmumdepth of 24 inches. Cables

pl aced at ditch crossings shall be at a minimmdepth of 36 inches. A

war ni ng tape shall be placed above the cable and approximately 18 inches
bel ow ground | evel. Cables placed in rock shall be at a mninmumdepth of 6
i nches.

.1.2.2 Tel ephone Cabl e Bends

Tel ephone cabl e bends shall have a radius of not |less than 10 tines the
cabl e di aneter.

.1.2.3 Cabl e Protection

Unl ess ot herwi se shown or specified, direct buried cable shall be protected
in accordance with Table 300.5 of NFPA 70. Where additional protection is
required, cable may be placed in gal vanized iron pipe (G P) sized on a
maxi mum fill of 40% of cross-sectional area, or in concrete encased 4 inch
PVC pipe. Conduits shall extend at |east 6 inches per 12 inches burial
dept h beyond the edge of the surface where cable protection is required;

all conduits shall be sealed on each end. Conduit may be installed by
jacking or trenching. Trenches shall be backfilled with earth and
mechanically tanped at 6 inch lifts so that the earth is restored to the
sanme density, grade and vegetation as adjacent undi sturbed naterial.

.1.2.4 Backfill for Rocky Soi

When placing cable in a trench in rocky soil, the cable shall be cushi oned
by a fill of select fill at least 2 inches thick on the floor of the
trench before placing the cable or wire. The backfill for at least 4

i nches above the wire or cable shall be free from stones, rocks, or other
hard or sharp materials which mght damage the cable or wre.

. 1.3 Under ground Cabl e
.1.3.1 Cabl e Pulling

For cable installed in ducts and conduit, a cable feeder guide shall be
used, between the cable reel and the face of the duct and conduit, to
protect the cable and guide it into the duct and conduit as it is paid off
the reel. As the cable is paid off the reel, it shall be inspected for

j acket defects. Precautions shall be taken during installation to prevent
the cable frombeing kinked or crushed. A pulling eye shall be attached to
the cable and used to pull the cable through the duct and conduit system
Cabl e shall be hand fed and gui ded through each manhole. As the cable is
paid off the reel into the cable feeder guide, it shall be sufficiently
ubricated with a type of lubricant recommended by the cabl e manufacturer.
VWhere the cable is pulled through a manhol e, additional |ubricant shall be
applied at all intermedi ate manhol es. Dynanoneters or | oad-tension
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instruments shall be used to ensure that the pulling line tension does not
exceed the installation tension value specified by the cable manufacturer.
The nechani cal stress placed upon a cable during installation shall not
cause the cable to be twi sted or stretched.

.1.3.2 Cabl e Bends

Tel ephone cabl e bends shall have a radius of not |less than 10 tines the
cable dianeter. Only large radius sweeps shall be used in conduit runs and
shal | not exceed a cumul ative 90 degrees between manhol es.

. 1.4 Duct s

Duct systens shall be installed in accordance with Section 16375ELECTRI CAL
DI STRI BUTI ON SYSTEM MODI FI CATI ONS

.1.4.1 Pul | Cord

Pull cords of 3/8 inch polypropyl ene shall be installed in all unused
ducts and inner-ducts with a mninmumof 2 feet spare cord protruding from
each end.

.1.5 Surge Protection

Al'l cables and conductors, which serve as comunication |ines, shall have
surge protection neeting the requirements of RUS REA Bull 345-50 PE-60
installed at the entry facility.

.2  SPLICING
2.1 Copper Conductor Splices

Copper conductor cable splicing shall be acconplished in accordance wth
RUS Bul | 1753F-401 (PC-2). Mbdular splicing shall be used on all cables
| arger than 25 pairs.

.3 GROUNDI NG

Except where specifically indicated otherw se, all exposed non-current
carrying netallic parts of tel ephone equi prent, cable sheaths, cable
splices, and termnals shall be grounded. G ounding shall be in accordance
with requirenents of NFPA 70, Articles 800-33 and 800-40.

.4 HANDHOLES, SPLI CE AND PULLBOXES

Handhol es, splice and pull boxes shall be as indicated. Strength of the
boxes, frames and covers shall conformto the requirenments of |EEE C2.
Handhol es, splice and pull boxes shall consist of polyner concrete boxes,
ext ensi ons, bases and covers which shall sustain a vertical |oad test of
12, 000# over a 10 inch square. Boxes shall be stackable for extra depth.
Covers shall have a m ninmum coefficient of friction of .50.

.5 CUTOVER AND RECORDS

Al'l necessary transfers and cutovers, shall be acconplished by the
Contractor.

.6 ACCEPTANCE TESTS
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The Contractor shall provide all personnel, equipnent, instrunentation, and
supplies necessary to performall required testing. Notification of any

pl anned testing shall be given to the Contracting Oficer at |east 14 days
prior to any test; testing shall not proceed until after the Contractor has
received witten Contracting Oficer's approval of the test plans as
specified. The test plans shall define all the tests required to ensure
that the system neets technical, operational, and performance
specifications. The test plans shall define mlestones for the tests,

equi prent, personnel, facilities, and supplies required. The test plans
shall identify the capabilities and functions to be tested.

.6.1 Copper Conductor Cabl e

The foll owi ng acceptance tests shall be performed in accordance with RUS
REA Bul | 1753F-201 PC-4:

a. Conductor continuity.
b. Conductor insulation resistance.
c. DC I oop resistance.

.7 MEASUREMENT AND PAYMENT

.7.1 #.1 Tel ephone System Modi fication Wrk

The work specified in this section, for nodifications to the tel ephone
system will not be nmeasured for payment and all costs in connection
therewith shall be included in the contract |lunmp sumprice for Bid |tem No.
18, "Modifications to Electrical And Tel ephone Systens."

. 7.2 Wrk to Be Conpleted by Verizon
The contract work required to be conpleted by Verizon, as specified herein,
is afixed price itemand is included as Bid Item No. 23. "Wrk Conpleted

by Verizon." The Contractor shall submt invoices from Verizon to the
Contracting O ficer for reinbursenent.

-- End of Section --
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