DEPARTMENT OF THE ARWY
Omaha District, Corps of Engineers
106 South 15th Street
Oraha, Nebraska 68102-1618

:NOTICE:  Failure to acknow edge : Solicitation No. DACA45-02-B-0009
;all amendnents nmay cause rejec-

:tion of the bid. See FAR : Date of Issue: 05 JUNE 2002
:52.214-3 of Section 00100 : Date of Opening: 15 JULY 2002

Amrendnent No. 0004
08 July 2002

SUBJECT: Amendrment No. 0004 to Specifications and Drawi ngs for Construction of
LI VE ORDNANCE LOADI NG AREA (LOLA), ELLSWORTH AFB, SD
Solicitation No. DACA45-02-B-0009

TG Prospective Bidders and O hers Concer ned

1. The specifications and drawi ngs for subject project are hereby nodified as
follows (revise all specification indices, attachnent Ilists, and draw ng
i ndi ces accordingly).

Correction to AmO0003, On Item No. 19 of Amendnent No. 3, the Note
added to (M52) on Sheet S1.02 indicates in the note to reference *“Sheet
S2.01/Section 1"; it should reference “Sheet S2.02/Section 1.”

a. Specifications (New and/or Revised and Reissued). Del ete and
substitute specification sections as noted below. The substituted sections are
revi sed and reissued with this anendnent.

Sections Del et ed Sections Substituted

...... Section 13110A

b. Drawings (Not Reissued). The following drawings of draw ng code
AF116-90-06 are revised as indicated below with |atest revision date of 08 July
2002. These drawi ngs are not reissued with this amendnent.

1. Drawing S2.01,

a) Roof plan, at drawi ng coordinate 2A, delete reference to
Section “B/S2.01/A5.01" and substitute
“3/S2.01/ A3.01".

b) Roof plan, at drawi ng coordinate 2D, delete reference to
Section “A/S2.01/A3. 01" and substitute “1/S2.01/A3.01".

c) Roof plan, at drawi ng coordinate 2E, delete reference to
Section “B/ S2.01/ A3. 01" and substitute “2/S2.01/A3.01".

c. Drawings (New). The follow ng new draw ngs of draw ng code
AF116-90-06 are hereby added with a 7/08/ 2002 date to the
contract drawi ngs and are issued with this anendrent.
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SHEET

NUVBER SHEET TI TLE
SuU. 01 BLAST DEFLECTORS, ANCHCOR BOLT LAYOUT PLAN
SU. 02 BLAST DEFLECTOR ELEV AND SECTIONS & FUEL PI' T SECTI ONS

2. This anendnent is a part of the bidding papers and its receipt shall be
acknow edged on the Standard Form 1442. Al other conditions and requirenents
of the specifications remain unchanged. |f the bids have been nmailed prior to
receiving this anendnent, you will notify the office where bids are opened, in
the specified manner, inmmediately of its receipt and of any changes in your bid
occasi oned t her eby.

a. Hand- Carried Bids shall be delivered to the U S. Arny Corps of
Engi neers, QOmaha District, Contracting Division (Room 301), 106
South 15th Street, Oraha, Nebraska 68102-1618.

b. Mai | ed Bids shall be addressed as noted in Item 8 on Page 00010-1
of Standard Form 1442,

3. Bids will be received until 2:00 p.m, local tine at place of bid
openi ng, 15 JULY 2002.

Attachnent s
Section in 1.b. above
Dngs. in 1.c. above

U S. Arny Engineer District, Oraha
Cor ps of Engineers

106 South 15th Street

Omaha, Nebraska 68102-1618

08 July 2002
nr p/ 4413
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LI VE ORDNANCE LQADI NG AREA (LOLA), ELLSWORTH AFB, SD EL48

SECTI ON 13110A
CATHODI C PROTECTI ON SYSTEM ( SACRI FI CI AL ANCDE)
11/98
PART 1  GENERAL
1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic

desi gnation only.

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

ASTM B 418 (1995a) Cast and Wought Gal vanic Zinc
Anodes
ASTM B 843 (1993; R 1998) Magnesi um Al |l oy Anodes for

Cat hodi ¢ Protection

ASTM D 1248 (1998) Pol yet hyl ene Pl astics Ml ding and
Extrusion Materials

U.S. NATI ONAL ARCHI VES AND RECCRDS ADM NI STRATI ON ( NARA)
40 CFR 280 Techni cal Standards and Corrective Action

Requi rements for Oaners and Operators of
Under ground St orage Tanks (UST)

49 CFR 192 Transportation of Natural and other Gas by
Pi peline: M nimum Federal Safety Standards
49 CFR 195 Transportation of Hazardous Liquids by
Pi peli ne

NACE | NTERNATI ONAL ( NACE)

NACE RP0169 (1996) Control of External Corrosion on
Under ground or Subnerged Metallic Piping
Syst ens

NACE RPO177 (1995) Mtigation of Alternating Current

and Lightning Effects on Metallic
Structures and Corrosion Control Systens

NACE RP0188 (1999) Discontinuity (Holiday) Testing of
Protective Coatings

NACE RP0190 (1995) External Protective Coatings for
Joints, Fittings, and Valves on Metallic
Under ground or Subnerged Pipelines and
Pi pi ng Systens

NACE RP0193 (1993) External Cathodic Protection of

SECTI ON 13110A Page 4
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LI VE ORDNANCE LQADI NG AREA (LOLA), ELLSWORTH AFB, SD EL48

On-Grade Metallic Storage Tank Bottons

NACE RP0285 (1995) Corrosion Control of Underground
St orage Tank Systens by Cathodic Protection

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)

NEMA TC 2 (1998) El ectrical Polyvinyl Chloride (PVQ
Tubi ng (EPT) and Conduit (EPC 40 and
EPC- 80)

NEMA WC 5 (1992; Rev 2, 1996)

Ther mopl astic-1nsulated Wre and Cable for
the Transmi ssion and Distribution of
El ectrical Energy

NATI ONAL FI RE PROTECTI ON ASSOCI ATl ON ( NFPA)

NFPA 70 (1999) National Electrical Code
UNDERWRI TERS LABORATORI ES (UL)

UL 6 (1997) Rigid Metal Conduit

UL 510 (1994; Rev thru Apr 1998) Pol yvinyl
Chl ori de, Polyethyl ene, and Rubber
I nsul ati ng Tape

UL 514A (1996; Rev Dec 1999) Metallic Qutlet Boxes
1.2 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
Drawi ngs; G RE

Si x copies of detail draw ngs consisting of a conplete list of
equi prent and material including manufacturer's descriptive and
technical literature, catalog cuts, results of system design
calculations including soil-resistivity, installation instructions
and certified test data stating the nmaxi mumrecomended anode
current output density and the rate of gaseous production if any
at that current density. Detail drawi ngs shall contain conplete
Wi ring and schematic di agranms and any other details required to
denmonstrate that the system has been coordi nated and will function
properly as a unit.

Contractor's Modifications; G RE

Si x copies of detail draw ngs show ng proposed changes in
| ocation, scope of performance indicating any variations from
additions to, or clarifications of contract drawi ngs. The
drawi ngs shall show proposed changes in anode arrangenent, anode

SECTI ON 13110A Page 5
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LI VE ORDNANCE LQADI NG AREA (LOLA), ELLSWORTH AFB, SD EL48

si ze and nunber, anode materials and |layout details, conduit size,
wire size, nmounting details, wiring diagram nethod for
electrically-isolating each pipe, and any other pertinent
information to proper installation and perfornmance of the system

SD- 03 Product Data
Equi pnent; G RE

Wthin 30 days after receipt of notice to proceed, an item zed
list of equi pnment and materials including item nunber, quantity,
and nanufacturer of each item The list shall be acconpanied by a
description of procedures for each type of testing and
adjustnents, including testing of coating for thickness and
holidays. Installation of materials and equi pnent shall not
conmmence until this submttal is approved.

Spare Parts; G RE

Spare parts data for each different itemof material and
equi prent specified, after approval of detail draw ngs and not
|ater than six (6) nonths prior to the date of beneficial
occupancy. The data shall include a conplete Iist of parts,
special tools, and supplies, with current unit prices and source
of supply. One (1) spare anode of each type shall be furnished.

SD-06 Test Reports
Tests and Measurenents; G RE

Test reports in booklet formtabulating all field tests and
nmeasur enent s performed, upon conpletion and testing of the
installed system and including close interval potential survey,
casing and interference tests, final systemtest verifying
protection, insulated joint and bond tests, and holiday coating
test. Acertified test report showi ng that the connecting net hod
has passed a 120-day | aboratory test without failure at the place
of connection, wherein the anode is subjected to maxi mum
recomended current output while imrersed in a three percent
sodi um chl ori de sol ution

Contractor's Modifications; G RE

Fi nal report regarding Contractor's nodifications. The report
shal | include pipe-to-soil neasurenments throughout the affected
area, indicating that the nodifications inproved the overal
conditions, and current nmeasurenents for anodes. The foll ow ng
special materials and information are required: taping materials
and conductors; zinc grounding cell, installation and testing
procedures, and equi pnent; coating material; system design
cal cul ations for anode nunber, life, and paraneters to achieve
protective potential; backfill shield material and installation
detail s showi ng wat er proofi ng; bondi ng and wat er proofing details;
i nsul ated resistance wire; exotherm c weld equi prent and nateri al

SD-07 Certificates

Cathodic Protection System G RE

SECTI ON 13110A Page 6
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LI VE ORDNANCE LQADI NG AREA (LOLA), ELLSWORTH AFB, SD EL48

Proof that the materials and equi pnent furnished under this
section conformto the specified requirenents contained in the
ref erenced standards or publications. The label or listing by the
specified agency will be acceptable evidence of such conpliance.

Services of "Corrosion Expert"; G RE
Evi dence of qualifications of the "corrosion expert."

a. The "corrosion expert's" nane and qualifications shal
be certified in witing to the Contracting Officer prior to the
start of construction.

b. Certification shall be submitted giving the nane of the
firm the nunmber of years of experience, and a list of not |ess
than five (5) of the firmis installations three (3) or nore years
old that have been tested and found satisfactory.

SD- 10 Operation and Mi ntenance Data
Cat hodic Protection System G RE

Before final acceptance of the cathodic protection system six
copi es of operating nanuals outlining the step-by-step procedures
required for system startup, operation, adjustnent of current
flow, and shutdown. The manual s shall include the manufacturer's
nane, nodel nunber, service manual, parts list, and brief
description of all equipnment and their basic operating features.
Si x copi es of maintenance nmanual, |isting routine naintenance
procedures, reconmendation for naintenance testing, possible
breakdowns and repairs, and troubl eshooting guides. The manual s
shall include single-line diagranms for the systemas installed;
instructions in making pipe-to-reference cell and
tank-to-reference cell potential neasurenents and frequency of
nmoni toring; instructions for dielectric connections, interference
and sacrificial anode bonds; instructions shall include
precautions to ensure safe conditions during repair of pipe or
other netallic systenms. The instructions shall be neatly bound
bet ween permanent covers and titled "Qperating and Mii ntenance
Instructions."” These instructions shall be submitted for the
Contracting Oficer's approval. The instructions shall include
the foll ow ng:

a. As-built drawings, to scale of the entire system
showi ng the locations of the piping, location of all anodes and
test stations, locations of all insulating joints, and

structure-to-reference cell potentials as neasured during the
tests required by Paragraph: TESTS AND MEASUREMENTS, of this
section.

b. Recommendati ons for mai ntenance testing, including
instructions in making pipe-to-reference cell potential
measur enents and frequency of testing.

C. Al'l mai ntenance and operating instructions and
nanepl ate data shall be in English

d. Instructions shall include precautions to insure safe
conditions during repair of pipe system

SECTI ON 13110A Page 7
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Training Course; G RE

The proposed Trai ning Course Curriculum (including topics and
dates of discussion) indicating that all of the itens contained in
the operating and mai nt enance instructions, as well as
denonstrations of routine naintenance operations, including
testing procedures included in the maintenance instructions, are
to be covered.

1.3 GENERAL REQUI REMENTS

The Contractor shall furnish and install a conplete, operating, sacrificial
anode cathodic protection systemin conplete conmpliance with NFPA 70, with
all applicable Federal, State, and local regulations and with nininmm
requirenments of this contract. The services required include planning,
installation, adjusting and testing of a cathodic protection system using
sacrificial anodes for cathodic protection of the Water, and Gas i nes,
their connectors and lines under the slab or floor foundation. The
cathodi c protection systemshall include anodes, cables, connectors,
corrosion protection test stations, and any other equiprment required for a
conpl ete operating systemproviding the NACE criteria of protection as
specified. Insulators are required whenever needed to insul ate the pipes
fromany other structure. The cathodic protection shall be provided on
Water, and Gas pi pes.

1.3.1 Services of "Corrosion Expert"

The Contractor shall obtain the services of a "corrosion expert" to
supervi se, inspect, and test the installation and perfornmance of the
cathodic protection system "Corrosion expert" refers to a person, who by
t horough know edge of the physical sciences and the principles of

engi neeri ng and mat hemati cs, acquired by professional education and rel ated
practical experience, is qualified to engage in the practice of corrosion
control of buried or subnerged netallic surfaces. Such a person nust be
accredited or certified by the National Association of Corrosion Engi neers
(NACE) as a NACE Accredited Corrosion Specialist or a NACE certified

Cat hodic Protection (CP) Specialist or be a registered professiona

engi neer who has certification or licensing that includes education and
experience in corrosion control of buried or subnerged netallic piping and
tank systems, if such certification or licensing includes 5 years
experience in corrosion control on underground netallic surfaces of the
type under this contract. The "corrosion expert" shall make at least 3
visits to the project site. The first of these visits shall include
obtaining soil resistivity data, acknow edging the type of pipeline
coatings to be used and reporting to the Contractor the type of cathodic
protection required. Once the subnmittals are approved and the materials
delivered, the "corrosion expert" shall revisit the site the ensure the
Contractor understands installation practices and |aying out the
components. The third visit shall involve testing the installed cathodic
protection systens and training applicable personnel on proper maintenance
techni ques. The "corrosion expert" shall supervise installation and
testing of all cathodic protection.

1.3.2 Contractor's Modifications
The specified systemis based on a conplete systemw th nagnesi um

sacrificial anodes. The Contractor may nodify the cathodic protection
system after review of the project, site verification, and analysis, if the

SECTI ON 13110A Page 8
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proposed nodifications include the anodes specified and will provide better
overall system performance. The nodifications shall be fully described,
shal | be approved by the Contracting Officer's representative, and shal
neet the following criteria. The proposed systemshall achieve a m nimum
pi pe-to-soil "instant off" potential of minus 850 mllivolts with reference
to a saturated copper-copper sulfate reference cell on the underground
conmponents of the piping or other nmetallic surface. The Contractor shal
take resistivity measurenents of the soil in the vicinity of the pipes and
ground bed sites. Based upon the nmeasurements taken, the current and

vol tage shall be required to produce a mninmumof mnus 850 mllivolts
"instant off" potential between the structure being tested and the
reference cell. This potential shall be obtained over 95 percent of the
netallic area. The anode system shall be designed for a life of
twenty-five (25) years of continuous operation.

1.3.3 | sol ators

Isolators are required to insulate the indicated pipes fromany ot her
structure. |Isolators shall be provided with lightning protection and a
test station as shown.

1.3. 4 Anode and Bond Wres

A mni mum of 5 magnesi um anodes with an unpackaged wei ght of 9 pounds shal
be provided uniformdistances along the metallic pipe lines. A mninumof 3
test stations shall be used for these anodes. These anodes shall be in
addition to anodes for the pipe under concrete slab and casing
requirenments. For each cathodic system the netallic conponents and
structures to be protected shall be nmade electrically continuous. This
shal | be acconplished by installing bond wires between the various
structures. Bonding of existing buried structures nay also be required to
preclude detrinmental stray current effects and safety hazards. Provisions
shall be included to return stray current to its source w thout damagi ng
structures intercepting the stray current. The electrical isolation of
underground facilities in accordance with acceptable industry practice
shal | be included under this section. Al tests shall be witnessed by the
Contracting Oficer.

1.3.5 Surge Protection

Approved zinc grounding cells or seal ed weat herproof |ightning arrestor
devices shall be installed across insulated flanges or fittings installed
i n underground piping as indicated on the drawings. The arrestor shall be
gapl ess, self-healing, solid state type. Zinc anode conposition shal

conformto ASTM B 418, Type Il. Lead wires shall be number 6 AWS copper
wi th high nol ecul ar wei ght pol yet hyl ene (HWWPE) insulation. The zinc
grounding cells shall not be prepackaged in backfill but shall be installed

as detailed on the drawings. Lightning arrestors or zinc grounding cells
are not required for insulated flanges on netallic conmponents used on
nonmet al I i ¢ pi pi ng systens.

1.3.6 Sunmary of Services Required

The scope of services shall include, but shall not be linmted to, the
fol |l ow ng:
a. Cl ose-interval potential surveys.

b. Cat hodi c Protection Systens.

SECTI ON 13110A Page 9
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C. System testing.

d. Casing corrosion control.

e. Interference testing.

f. Trai ni ng.

g. Qperating and mai nt enance nmanual .

h. I nsul ator testing and bondi ng testing.

i Coating and holiday testing shall be submtted within 45 days of
notice to proceed.

1.3.7 Nonnet al i c Pi pe System

In the event pipe other than netallic pipe is approved and used in lieu of
metallic pipe, all metallic conmponents of this pipe systemshall be
protected with cathodic protection. Detailed drawi ngs of cathodic
protection for each conponent shall be submtted to the Contracting O ficer
for approval within 45 days after date of receipt of notice to proceed, and
bef ore comencenent of any work.

1.3.7.1 Coat i ngs

Coatings for nmetallic conmponents shall be as required for netallic
fittings. Protective covering (coating and taping) shall be conpleted and
tested on each netallic conponent (such as valves, hydrants and fittings).
This covering shall be as required for underground netallic pipe. Each
test shall be witnessed by the Contracting Oficer. Coatings shall be

sel ected, applied, and inspected in accordance with NACE RP0190 and as
specified in these specifications. The use of nonnetallic pipe does not
change ot her requirements of the specifications. Any deviations due to the
use of nonnetallic pipe shall be subnmitted for approval.

1.3.7.2 Tracer Wre

When a nonnetallic pipe line is used to extend or add to an existing
netallic line, an insulated No. 8 AWG copper wire shall be thermt-wel ded
to the existing netallic line and run the |l ength of the new nonnetallic
line. This wire shall be used as a locator tracer wire and to maintain
continuity to any future extensions of the pipe |ine.

1.3.8 Tests of Conponents

A mninmum of four (4) tests shall be nade at each netallic conponent in the
pi ping system Two (2) measurenents shall be made directly over the anodes
and the other two (2) tests shall be over the outer edge of the conponent,
but at the farthest point fromthe anodes. Structure and pipes shall be
shown with the cathodic protection equipnent. Al conponents of the
cathodic protection systemshall be shown on draw ngs, show ng their
relationship to the protected structure or conponent. A narrative shal
descri be how the cathodic protection systemw || work and provide testing
at each conmponent. Conponents requiring cathodic protection shall include
but not be limted to the foll ow ng:

a. Pi pes under the floor slab or foundations.

SECTI ON 13110A Page 10
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b. Pl V.

C. Shut of f val ves.

d. Metal |'i ¢ pipe extended from aboveground | ocati ons.
e. Each connector or change-of-direction device.

f. Any netallic pipe conmponent or section.

g. Backf | ow preventor.

h. Cul vert.

1.3.9 Dr awi ngs

Detai | ed drawi ngs shall be provided showi ng | ocation of anodes, insul ated
fittings, test stations, permanent reference cells, and bonding. Locations
shall be referenced to two (2) permanent facilities or mark points.

1.3.10 El ectrical Potential Measurenents

Al potential tests shall be nade at a mininmumof 3 neter intervals

wi tnessed by the Contracting Oficer. Submittals shall identify test

| ocations on separate drawi ng, showing all nmetal to be protected and al
cathodi c protection equi prent. Test points equi pment and protected neta
shal |l be easily distinguished and identified.

1.3.11 Achi evenent of Criteria for Protection

Al'l conductors, unless otherw se shown, shall be routed to or through the
test stations. Each system provided shall achi eve a ni ni mum pi pe-t o- soi
"instant off" potential of minus 850 mllivolt potentials with reference to
a saturated copper-copper-sulfate reference cell on all underground
conmponents of the piping. Based upon the nmeasurenents taken, the current
and vol tage of the anodes should be adjusted as required to produce a

m ni mum of mnus 850 millivolts "instant off" potential between the
structure being tested and the reference cell. This potential should be
obt ai ned over 95 percent of the netallic area. This nust be achieved

wi thout the "instant off" potential exceeding 1150 millivolts. Testing
will be witnessed by the Contracting Oficer. Additional anodes shall be
provided by the Contractor if required to achieve the mnus 850 mllivolts
"instant off". Although acceptance criteria of the cathodic protection
systens are defined in NACE RP0169, for this project the "instant off"
potential of mnus 850 nmillivolts is the only acceptable criteria.

1.3.12 Metal Ii ¢ Conmponents and Typical s

a. Metal lic components: As a mininum each netallic conponent
shall be protected with two (2) nagnesi um anodes. This nunber of anodes is
required to achieve minus 850 millivolts "instant off" potential on the
netallic area and at the sane time not provide overvoltage above 1150
mllivolts "instant off." As a mininum the nagnesi um anode unpackaged
wei ght shall be . The magnesi um anodes shall be | ocated on each side of
the metallic conmponent and routed through a test station.

b. Fire Hydrants: Fire hydrant pipe conponents shall have a
m ni mum of two (2) anodes. These nagnesi um anodes shall have an unpackaged

SECTI ON 13110A Page 11
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wei ght of 7.7 kilograns (17 |bs).

C. Pi pe Under Concrete Slab: Pipe under concrete slab shall have a
m ni mum of 2 nagnesi um anodes. These magnesi um anodes shall have an
unpackaged wei ght of . Pipe under concrete slab shall have 1 pernanent
reference el ectrodes | ocated under the slab. One (1) pernanent reference
el ectrode shall be |ocated where the pipe enters the concrete slab. Al
conductors shall be routed to a test station.

d. Val ves: Each valve shall be protected with 1 nmagnesi um anodes.
The magnesi um anode shall have an unpackaged wei ght of

e. Metallic Pipe Conponent or Section: Each section of metallic
pi pe shall be protected with 2 magnesi um anodes. The nagnesi um anodes
shal | have an unpackaged wei ght of

f. Connectors or Change-of-Direction Devices: Each
change-of -direction device shall be protected with 2 nmagnesi um anodes. The
magnesi um anode shall have an unpackaged wei ght of

1.3.13 Metal i ¢ Component Coati ng

Coatings for nmetallic conponents shall be as required for netallic fittings
as indicated. This will include fire hydrants, T s, el bows, valves, etc.
Coatings shall be selected, applied, and inspected in accordance with NACE
RP0190 and as specified in these specifications.

PART 2 PRODUCTS
2.1 MAGNESI UM ANCDES

A mni mum of 10 anodes shall be installed on the Pipe system See
Par agr aph METALLI C COVPONENTS AND TYPI CALS for additional anodes under sl ab.

2.1.1 Anode Conposition

Anodes shall be of high-potential nagnesium alloy, nmade of primary
magnesi um obt ai ned from sea water or brine, and not nade from scrap netal
Magnesi um anodes shall conformto ASTM B 843 and to the follow ng anal ysis
(in percents) otherw se indicated:

Al um num nmax. 0. 010

Manganese, max. 0.50 to 1.30

Zi nc 0.05

Silicon, nmax. 0.05

Copper, max. 0.02

Ni ckel , max. 0. 001

[ron, Max. 0.03

O her inpurities, max. 0.05 each or 0.3 max. total
Magnesi um Remai nder

The Contractor shall furnish spectrographic analysis on sanples fromeach
heat or batch of anodes used on this project.

2.1.2 Di nensi ons and Wi ghts

D nensi ons and wei ghts of anodes shall be approximately as foll ows:
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TYPI CAL MAGNESI UM ANOCDE S| ZE
(Cross sections may be round, square, or D shaped)

NOM NAL GROSS

NOM NAL APPROX. W kg PACKAGED NOM NAL PACKAGE
W Kg. Sl ZE (nm) I N BACKFI LL DI MENSI ONS ()
1.4 76 X 76 X 127 3.6 133 X 133 X 203
2.3 76 X 76 X 203 5.9 133 X 133 X 286
4.1 76 X 76 X 356 12. 3 133 X 508
5.5 102 X 102 X 305 14.5 191 X 457
7.7 102 X 102 X 432 20.5 191 X 610
14.5 127 X 127 X 521 30. 9 216 X 711
22.7 178 X 178 X 406 45.5 254 X 610

2.1.3 Packaged Anodes

Anodes shall be provided in packaged formw th the anode surrounded by

speci al | y-prepared qui ck-wetting backfill and contained in a water
perneabl e cloth or paper sack. Anodes shall be centered by neans of
spacers in the backfill material. The backfill nmaterial shall have the

foll owi ng conposition, unless otherw se indicated:

Mat eri al Approxi mat e Percent by Wi ght
Gypsum 75
Bentonite 20
Sodi um Sul phat e 5
Tot al 100

2.1.4  Zinc Anodes

Zinc anodes shall conformto ASTM B 418, Type ||
2.1.5 Connecting Wre
2.1.5.1 Wre Requirenents

Wre shall be No. 12 AWG solid copper wire, not less than 3 neters |ong,
unspliced, complying with NFPA 70, Type RHH insul ation. Connecting wres
for magnesi um anodes shall be factory installed with the place or emergence
fromthe anode in a cavity sealed flush with a dielectric sealing conpound.
Connecting wires for zinc anodes shall be factory installed with the place
of connection to the protruding steel core conpletely sealed with a
dielectric material.

2.1.5.2 Anode Header Cabl e
Cabl e for anode header and distribution shall be No. 12 AWG stranded copper
wire with type CP high nol ecul ar wei ght pol yet hyl ene, 2.8 nmthick
i nsul ation, 600-volt rating, in accordance with NEMA WC 5

2.2 M SCELLANEQUS NMATERI ALS

2.2.1 El ectrical Wre
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Wre shall be No. 12 AWG stranded copper wire with NFPA 70, Type RHW USE
insul ation. Polyethylene insulation shall conply with the requirenments of
ASTM D 1248 and shall be of the follow ng types, classes, and grades:

Hi gh- nol ecul ar wei ght pol yethyl ene shall be Type I, Cass C, Gade E5.
H gh-density pol yethyl ene shall be Type Ill, Cass C, G ade E3.
2.2.1.1 Wre Splicing

Connecting wire splicing shall be nade with copper conpression connectors
or exotherm c welds, follow ng instructions of the manufacturer. Single
split-bolt connections shall not be used. Sheaths for encapsul ating
electrical wire splices to be buried underground shall fit the insul ated
wires entering the spliced joints and epoxy potting conpound shall be as
speci fied bel ow.

2.2.1.2 Test Wres

Test wires shall be AWG No. 12 stranded copper wire with NFPA 70, Type TW
or RHWor polyethyl ene insul ation.

2.2.1.3 Resi stance Wre
Resi stance wire shall be AWG No. 16 or No. 22 nickel-chromumw re
2.2.2 Condui t

Ri gi d gal vani zed steel conduit and accessories shall conformto UL 6. Non
metallic conduit shall conformto NEMA TC 2

2.2.3 Test Boxes and Juncti ons Boxes
Boxes shall be outdoor type conforming to UL 514A.
2.2. 4 Joint, Patch, Seal, and Repair Coating

Sealing and dielectric conpound shall be a black, rubber based conpound

that is soft, permanently pliable, tacky, noldable, and unbacked. Conpound
shal | be applied as recomended by the manufacturer, but not |ess than 13 mm
t hi ck. Coati ng conpound shall be col d-applied coal-tar base nmastic.
Pressure-sensitive vinyl plastic electrical tape shall conformto UL 510.

2.2.5 Backfill Shields

Shi el ds shal |l consist of approved pipeline wapping or

fi berglass-reinforced, coal-tar inpregnated tape, or plastic weld caps,
specifically made for the purpose and installed in accordance with the
manuf acturer's recommendati ons. \When joint bonds are required, due to the
use of nechanical joints, the entire joint shall be protected by the use of
a kraft paper joint cover. The joint cover shall be filled with poured-in,
hot coat-tar enanel.

2.2.6 Epoxy Potting Conpound

Conpound for encapsul ating electrical wire splices to be buried underground
shall be a two package system nade for the purpose.
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2.2.7 Test Stations

Stations shall be of the flush-curb-box type and shall be the standard
product of a recognized manufacturer. Test stations shall be conplete with
an insul ated term nal bl ock having the required nunber of termnals. The
test station shall be provided with a | ockable over and shall have an
enbossed | egend, "C.P. Test." A minimmof one (1) test station shall be
provi ded each conmponent of the pipe. A mninmmof six (6) terninals shal
be provided in each test station. A mininumof two (2) |eads are required
to the nmetallic pipe fromeach test station. Oher conductors shall be
provi ded for each anode, other foreign pipe, and reference cells as
required. Test stations may be constructed of nonmetallic materials.
However, if nonnetallic nmaterials are utilized, as a minimum the materials
shal |l be resistant to damage fromultraviol et radiation, contain good col or
retention qualities, contain high strength qualities, and be resistant to
accidental or vandalistic inpacts that mght be nornmally encountered in the
environment for which they are to be installed. The test stations shall be
listed for the particular application for which they are to be utilized.

2.2.8 Joint and Continuity Bonds

Bonds shall|l be provided across all joints in the netallic water and gas
lines, across any electrically discontinuous connections and all other

pi pes and structures with other than wel ded or threaded joints that are
included in this cathodic protection system Unless otherw se specified in
the specifications, bonds between structures and across joints in pipe with
other than wel ded or threaded joints shall be No. 8 AW stranded copper
cable with polyethylene insulation. Bonds between structures shall contain
sufficient slack for any anticipated novenent between structures. Bonds
across pipe joints shall contain a mninmmof 102 mm of slack to allow for
pi pe novenent and soil stress. Bonds shall be attached by exothernic

wel ding. Exothermic weld areas shall be insulated with coating conpound
and approved, and w tnessed by the Contracting Oficer. Continuity bonds
shall be installed as necessary to reduce stray current interference.

Addi tional joint bondings shall be acconplished by the Contractor where the
necessity is discovered during construction or testing or where the
Contracting Oficer's representative directs that such bondi ng be done.
Joi nt bondi ng shall include all associated excavati on and backfilling.
There shall be a minimumof two (2) continuity bonds between each structure
and other than welded or threaded joints. The Contractor shall test for
electrical continuity across all joints with other than wel ded or threaded
joints and across all netallic portions or conponents. The Contractor shal
provi de bonding as required and as specified above until electrica
continuity is achieved. Bonding test data shall be submitted for approval.

2.2.9 Resi st ance Bonds
Resi st ance bonds shoul d be adjusted as outlined in this specification.
Al ternate nmethods may be used if they are approved by the Contracting
Oficer.

2.2.10 Stray Current Measurenents
Stray current neasurenents should be perforned at each test station. Stray
currents resulting fromlightning or overhead alternating current (AC

power transm ssion systens shall be nitigated in accordance with NACE RP0O177.

2.2.11 El ectrical |solation of Structures
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As a mninum isolating flanges or unions shall be provided at the
foll owi ng | ocations:

a. Connection of new netallic piping or conponents to existing
pi pi ng.
b. Pressure piping under floor slab to a building.
I sol ation shall be provided at metallic connection of all lines to existing

system and where connecting to a building. Additionally, isolation shal

be provided between water and/or gas line; and foreign pipes that cross the
new lines within 3.05 m. Isolation fittings, including isolating flanges
and couplings, shall be installed aboveground or in a concrete pit.

2.2.11.1 Electrically Isolating Pipe Joints

El ectrically isolating pipe joints shall be of a type that is in regular
factory production.

2.2.11.2 El ectrically Conductive Couplings

El ectrically conductive couplings shall be of a type that has a published
maxi mum el ectrical resistance rating given in the manufacturer's
l[iterature. Cradles and seals shall be of a type that is in regular
factory production nade for the purpose of electrically insulating the
carrier pipe fromthe casing and preventing the incursion of water into the
annul ar space.

2.2.11.3 I nsul ating Joint Testing

A Model 601 I nsul ation Checker, as manufactured by "Gas El ectronics", or an
approved equal, shall be used for insulating joint (flange) electrica
testing.

2.2.12 Under ground Structure Coating

Thi s coating specification shall take precedence over any other project
speci fication and drawi ng notes, whether stated or inplied, and shall also
apply to the pipeline or tank supplier. No variance in coating quality
shall be allowed by the Contractor or Base Construction Representative

wi thout the witten consent of the designer. Al underground netallic

pi pelines and tanks to be cathodically protected shall be afforded a good
quality factory-applied coating. This includes all carbon steel, cast-iron
and ductile-iron pipelines or vessels. Coatings shall be selected,
applied, and inspected in accordance with NACE RP0190 and as specified. |If
non-netallic pipelines are installed, all metallic fittings on pipe
sections shall be coated in accordance with this specification section.

a. The nom nal thickness of the netallic pipe joint or other
component coating shall be , plus or mnus 5 percent.

b. Pi pe and joint coating for factory applied or field repair
material shall be applied as recomended by the manufacturer and shall be
one of the follow ng:

(1) Conti nuously extruded pol yet hyl ene and adhesi ve coati ng
system

(2) Pol yvi nyl chloride pressure-sensitive adhesive tape.

(3) H gh density pol yet hyl ene/ bi tum nous rubber conmpound tape.
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(4) Butyl rubber tape.
(5) Coal tar epoxy.

2.2.12. 1 Field Joints

Al field joints shall be coated with materials conpatible with the

pi pel i ne coating conpound. The joint coating material shall be applied to
an equal thickness as the pipeline coating. Unbonded coatings shall not be
used on these buried metallic conmponents. This includes the elimnation of
al |l unbonded pol yner waps or tubes. Once the pipeline or vessel is set in
the trench, an inspection of the coating shall be conducted. This

i nspection shall include electrical holiday detection. Any danaged areas
of the coating shall be properly repaired. The Contracting O ficer shal

be asked to witness inspection of the coating and testing using a holiday
det ector.

2.2.12.2 I nspection of Pipe Coatings

Any danmage to the protective covering during transit and handling shall be
repaired before installation. After field coating and w appi ng has been
applied, the entire pipe shall be inspected by an electric holiday detector
with inpressed current in accordance with NACE RP0188 using a full-ring,
spring-type coil electrode. The holiday detector shall be equipped with a
bell, buzzer, or other type of audible signal which sounds when a holiday
is detected. All holidays in the protective covering shall be repaired

i medi atel y upon detection. Cccasional checks of holiday detector
potential will be made by the Contracting Oficer's representative to
determne suitability of the detector. Al labor, materials, and equi pnent
necessary for conducting the inspection shall be furnished by the
Contractor.

a. Protective covering for aboveground piping system Finish
pai nting shall conformto the applicabl e paragraph of SECTI ON: 09900,
PAI NTI NG GENERAL, and as foll ows:

b. Ferrous surfaces: Shop-prinmed surfaces shall be touched-up with
ferrous netal primer. Surfaces that have not been shop-prinmed shall be
sol vent-cl eaned. Surfaces that contain | oose rust, |oose ml scale, and
ot her foreign substances shall be mechanically-cl eaned by power
wire-brushing and prinmed with ferrous netal priner. Primed surface shal
be finished with two (2) coats of exterior oil paint and vinyl paint.
Coating for each entire piping service shall be an approved pipe |line
wr appi ng having a mni mum coating resistance of 50,000 Chns per 0.0929
square neters

2.2.13 Resi stance Wre

Wre shall be No. 16 or No. 22 nickel-chromumwre with TWinsul ation.
2.2.14 El ectrical Connecti ons

El ectrical connections shall be done as foll ows:

a. Exot herm ¢ wel ds shall be "Cadwel d*, "Rurndy" "Thernmowel d* or an
approved equal. Use of this material shall be in strict accordance with
the manufacturer's reconmendati ons.

b. El ectrical -shielded arc wel ds shall be approved for use on stee

pi pe by shop drawi ng subnmittal action.
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C. Brazing shall be as specified in Paragraph: Lead Wre
Connecti ons.

2.2.15 El ectrical Tape
Pressure-sensitive vinyl plastic electrical tape shall conformto UL 510.
2.2.16 Per manent Reference El ectrodes

Per manent reference el ectrodes shall be Cu-CuS04 el ectrodes suitable for
direct burial. Electrodes shall be guaranteed by the supplier for 15
years' service in the environnent in which they shall be placed.

El ectrodes shall be installed directly beneath pipe, or nmetallic conponent.

2.2.17 Casi ng

Where a pipeline is installed in a casing under a roadway or railway, the
pi peline shall be electrically insulated fromthe casing, and the annul ar
space sealed and filled with an approved corrosion inhibiting product

agai nst incursion of water.

PART 3 EXECUTI ON
3.1 CRI TERI A OF PROTECTI ON

Acceptance criteria for determ ning the adequacy of protection on a buried
underground pipe or netallic conponent shall be in accordance with NACE
RP0169 and as specified bel ow

3.1.1 Iron and Stee

The following nethod (a) shall be used for testing cathodic protection
voltages. |If nore than one nmethod is required, method (b) shall be used.

a. A negative voltage of at least mnus 850 mllivolts as neasured
bet ween the under ground conponent and a saturated copper-copper sul phate
reference el ectrode connecting the earth (electrolyte) directly over the
under ground conmponent. Determnation of this voltage shall be made with
the cathodic protection systemin operation. Voltage drops shall be
considered for valid interpretation of this voltage nmeasurenment. A m ni mum
of minus 850 mllivolts "instant off" potential between the underground
conmponent being tested and the reference cell shall be achieved over 95
percent of the area of the structure. Adequate number of measurenents
shal | be obtained over the entire structure, pipe, tank, or other netallic
conponent to verify and record achi evenent of mnus 850 nmillivolts "instant
off." This potential shall be obtained over 95 percent of the tota
netallic area without the "instant off" potential exceeding 1200 mllivolts.

b. A m ni mum pol ari zati on voltage shift of 100 millivolts as
nmeasur ed between the underground conmponent and a saturated copper-copper
sul phate reference el ectrode contacting the earth directly over the
under ground conponent. This polarization voltage shift shall be deterni ned
by interrupting the protective current and neasuring the polarization
decay. When the protective current is interrupted, an inmedi ate voltage
shift will occur. The voltage reading, after the inmediate shift, shall be
used as the base reading fromwhich to neasure pol ari zati on decay.
Measur enents achieving 100 mllivolts decay shall be nade over 95 percent
of the metallic surface being protected.
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C. For any netallic component, a mninumof four (4) neasurenents
shal | be nade using subparagraph (a), above, and achieving the "instant
of f" potential of mnus 850 mllivolts. Two (2) neasurenents shall be made
over the anodes and two (2) neasurenents shall be nade at different
| ocations near the conponent and farthest away fromthe anode.

3.1.2 Al um num

Al um num under ground conponent shall not be protected to a potential nore
negative than minus 1200 millivolts, measured between the underground
conponent and a saturated copper-copper sul phate reference el ectrode
contacting the earth, directly over the netallic conponent. Resistance, if
required, shall be inserted in the anode circuit within the test station to
reduce the potential of the alumnumto a value which will not exceed a
potential nore negative than mnus 1200 millivolts. Voltage shift
criterion shall be a mninmmnegative polarization shift of 100 mllivolts
neasured between the netallic conponent and a saturated copper-copper

sul phate reference el ectrode contacting the earth, directly over the

nmetal lic component. The polarization voltage shift shall be determ ned as
outlined for iron and steel.

3.1.3 Copper Pi ping

For copper piping, the following criteria shall apply: A ninimmof 100
mllivolts of cathodic polarization between the structure surface and a
stabl e reference el ectrode contacting the electrolyte. The polarization
voltage shift shall be determned as outlined for iron and steel.

3.2  ANODE STORAGE AND | NSTALLATI ON
3.2.1 Anode Storage

Storage area for magnesi um anodes wi Il be designated by the Contracting
Oficer. |If anodes are not stored in a building, tarps or simlar
protection should be used to protect anodes from i ncl enent weat her.
Packaged anodes, damaged as a result of inproper handling or being exposed
to rain, shall be resacked by the Contractor and the required backfil
added.

3.2.2 Anode Install ation

Unl ess ot herwi se authorized, installation shall not proceed wi thout the
presence of the Contracting Oficer. Anodes of the size specified shall be
installed to the depth indicated and at the | ocations shown. Locations nay
be changed to clear obstructions with the approval of the Contracting
Oficer. Anodes shall be installed in sufficient number and of the
required type, size, and spacing to obtain a uniformcurrent distribution
over the surface of the structure. The anode system shall e designed for a
life of 25 years of continuous operation. Anodes shall be installed as
indicated in a dry condition after any plastic or waterproof protective
covering has been conpletely renoved fromthe water perneable, permanent
contai ner housing the anode nmetal. The anode connecting wire shall not be
used for lowering the anode into the hole. The annular space around the
anode shall be backfilled with fine earth in 150 nm |ayers and each | ayer
shal | be hand tanped. Care must be exercised not to strike the anode or
connecting wire with the tanper. Approximately 20liters of water shall be
applied to each filled hole after anode backfilling and tanpi ng has been
conpleted to a point about 150 mm above the anode. After the water has
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been absorbed by the earth, backfilling shall be conpleted to the ground
surface |evel.

3.2.2.1 Si ngl e Anodes

Si ngl e anodes shall be connected through a test station to the pipeline,
all owi ng adequate slack in the connecting wire to conmpensate for novenent
during backfill operation.

3.2.2.2 Wel di ng Met hods

Connections to ferrous pipe shall be nade by exotherm c weld nethods
manuf actured for the type of pipe supplied. Electric arc wel ded
connections and ot her types of wel ded connections to ferrous pipe and
structures shall be approved before use.

3.2.3 Anode Pl acenent - Genera

Packaged anodes shall be installed completely dry, and shall be | owered
into holes by rope sling or by grasping the cloth gather. The anode | ead
wire shall not be used in |lowering the anodes. The hol e shall be backfilled
with fine soil in 150 mm |ayers and each | ayer shall be hand-tanped around
the anode. Care nust be exercised not to strike the anode or lead wire
with the tanper. If imrediate testing is to be perfornmed, water shall be

added only after backfilling and tanping has been conmpleted to a point 150
nm above the anode. Approximately 8 liters of water may be poured into
the hole. After the water has been absorbed by the soil, backfilling and

tampi ng may be conpleted to the top of the hole. Anodes shall be installed
as specified or shown. In the event a rock strata is encountered prior to
achi eving specified augered-hol e depth, anodes may be installed

hori zontally to a depth at |east as deep as the bottom of the pipe, with
the approval of the Contracting Oficer.

3.2. 4 Under ground Pi pel i ne

Anodes shall be installed at a mnimumof 2.5 neters and a nmaxi mum of 3
meters fromthe Iine to be protected.

3.2.5 Installation Details

Details shall conformto the requirenents of this specification. Details
shown on the drawi ngs are indicative of the general type of materia
required, and are not intended to restrict selection to material of any
particul ar manufacturer.

3.2.6 Lead Wre Connections
3.2.6.1 Under ground Pipeline (Metallic)

To facilitate periodic electrical nmeasurenents during the life of the
sacrificial anode systemand to reduce the output current of the anodes, if
required, all anode |lead wires shall be connected to a test station and
buried a m nimum of 610 mMm in depth. The cable shall be No. 10 AWG
stranded copper, polyethylene or RHMUSE i nsul ated cable. The cabl e shal
make contact with the structure only through a test station. Resistance
wire shall be installed between the cable and the pipe cable, in the test
station, to reduce the current output, if required. Anode connections,
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except in the test station, shall be made with exotherni c wel di ng process,
and shall be insulated by nmeans of at |east three (3) layers of electrica
tape; and all lead wire connections shall be installed in a noistureproof
splice mold kit and filled with epoxy resin. Lead wire-to-structure
connections shall be acconplished by an exothermic wel ding process. A
wel ds shall be in accordance with the manufacturer's reconmendations. A
backfill shield filled with a pipeline nmastic sealant or materia
compatible with the coating shall be placed over the weld connection and
shal | be of such diameter as to cover the exposed metal adequately.

3.2.6.2 Resi stance Wre Splices

Resi stance wire connections shall be acconplished with silver sol der and
the solder joints wapped with a mninumof three (3) |ayers of
pressure-sensitive tape. Lead wire connections shall be installed in a
noi st ureproof splice nold kit and filled with epoxy resin

3.2.7 Locati on of Test Stations

Test stations shall be of the type and |ocation shown and shall be curb box
mounted. Buried insulating joints shall be provided with test wire
connections brought to a test station. Unless otherw se shown, other test
stations shall be located as follows:

a. At 300 m intervals or |ess.

b. Where the pipe or conduit crosses any other metal pipe.

c. At both ends of casings under roadways and rail ways.

d Where both sides of an insulating joint are not accessibl e above

ground for testing purposes.
3.2.8 Under ground Pi pe Joi nt Bonds

Under gr ound pi pe having other than wel ded or threaded coupling joints shal
be nmade el ectrically continuous by neans of a bonding connection installed
across the joint.

3.3 ELECTRI CAL | SOLATI ON OF STRUCTURES
3.3.1 I solation Joints and Fittings

Isolating fittings, including main line isolating flanges and couplings,
shal |l be install ed aboveground, or w thin manhol es, wherever possible.
VWhere isolating joints nmust be covered with soil, they shall be fitted with
a paper joint cover specifically manufactured for covering the particul ar
joint, and the space within the cover filled with hot coal -tar enanel.
Isolating fittings in lines entering buildings shall be |ocated at |east
305 mm above grade of floor |level, when possible. Isolating joints shal
be provided with grounding cells to protect against over-voltage surges or
approved surge protection devices. The cells shall provide a | ow

resi stance across isolating joint wthout excessive |oss of cathodic
current.

3.3.2 Gas Distribution Piping

El ectrical isolation shall be provided at each building riser pipe to the
pressure regulator, at all points where a short to another structure or to
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a foreign structure may occur, and at other locations as indicated on the
dr awi ngs.

3.4 TRENCHI NG AND BACKFI LLI NG

Trenching and backfilling shall be in accordance with Section 02316
EXCAVATI ON, TRENCHI NG, AND BACKFI LLI NG FOR UTI LI TY SYSTEMS.

3.5 TESTS AND MEASUREMENTS
3.5.1 Basel i ne Potentials

Each test and nmeasurement will be w tnessed by the Contracting O ficer.
The Contractor shall notify the Contracting Officer a mninumof five (5)
wor ki ng days prior to each test. After backfill of the pipe, the static
potential -to-soil of the pipe shall be nmeasured. The |ocations of these
neasurenents shall be identical to the |ocations specified for pipe-
to-reference el ectrode potential neasurenents. The initial neasurenents
shal | be recorded.

3.5.2 I sol ati on Testing

Bef ore the anode systemis connected to the pipe, an isolation test shal
be nmade at each isolating joint or fitting. This test shall denobnstrate
that no nmetallic contact, or short circuit exists between the two isol ated
sections of the pipe. Any isolating fittings installed and found to be
defective shall be reported to the Contracting O ficer.

3.5.2.1 I nsul ati on Checker

A Model 601 insulation checker, as manufactured by "Gas El ectronics", or an
approved equal, using the continuity check circuit, shall be used for
isolating joint (flange) electrical testing. Testing shall conformto the
manuf acturer's operating instructions. Test shall be witnessed by the
Contracting Oficer. An isolating joint that is good will read full scale

on the meter. |If an isolating joint is shorted, the neter pointer will be
defl ected or near zero on the neter scale. Location of the fault shall be
determined fromthe instructions, and the joint shall be repaired. If an

isolating joint is located inside a vault, the pipe shall be sleeved with
i nsul ator when entering and | eaving the vault.

3.5.2.2 Cat hodi c Protection Mter

A Model B3A2 cathodic protection nmeter, as manufactured by "M C. Mller", or
an approved equal, using the continuity check circuit, shall be used for
isolating joint (flange) electrical testing. This test shall be perforned
in addition to the Mddel 601 insulation checker. Continuity is checked
across the isolation joint after the test lead wire is shorted together and
the meter adjusted to scale. A full-scale deflection indicates the system
is shorted at some |location. The Mddel 601 verifies that the particul ar
i nsul ati on under test is good and the Mbdel B3A2 verifies that the system
is isolated. |If the systemis shorted, further testing shall be perforned
to isolate the location of the short.

3.5.3 Anode Qut put
As the anodes or groups of anodes are connected to the pipe, current output

shal | be neasured with an approved clanp-on mlliammeter, calibrated shunt
with a suitable mllivoltneter or nultineter, or a | ow resi stance ameter.
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(O the three nmethods, the |l owresistance ameter is the | east desirable
and nost inaccurate. The clanp-on mllianmeter is the nost accurate.) The
val ves obtained and the date, tine, and | ocation shall be recorded.

3.5.4 Ref erence El ectrode Potential Measurenents

Upon conpl etion of the installation and with the entire cathodic protection
systemin operation, electrode potential measurenents shall be made using a
copper - copper sul phate reference el ectrode and a potentiometer-voltneter,
or a direct-current voltneter having an internal resistance (sensitivity)
of not | ess than 10 nmegohns per volt and a full scale of 10 volts. The

| ocati ons of these measurenents shall be identical to the |ocations used
for baseline potentials. The values obtained and the date, time, and

| ocati ons of neasurenments shall be recorded. No |ess than eight (8)
nmeasurenments shall be made over any length of |line or component.

Addi ti onal neasurenents shall be made at each distribution service riser,
with the reference el ectrode placed directly over the service line.

3.5.5 Locati on of Measurenents
3.5.5.1 Pi pi ng or Conduit

For coated piping or conduit, nmeasurenents shall be taken fromthe
reference el ectrode located in contact with the earth, directly over the
pi pe. Connection to the pipe shall be nade at service risers, valves, test
| eads, or by other means suitable for test purposes. Pipe-to-soi
potential neasurenents shall be rmade at intervals not exceeding . The
Contractor may use a continuous pipe-to-soil potential profile in lieu of
interval pipe-to-soil potential neasurenments. Additional neasurenents
shal | be made at each distribution service riser, with the reference

el ectrode placed directly over the service line adjacent to the riser.
Potentials shall be plotted versus di stance to an approved scal e.
Locations where potentials do not neet or exceed the criteria shall be
identified and reported to the Contracting Officer's representative.

3.5.5.2 Casing Tests

Bef ore final acceptance of the installation, the electrical separation of
carrier pipe fromcasings shall be tested and any short circuits corrected.

3.5.5.3 Interference Testing

Before final acceptance of the installation, interference tests shall be
made with respect to any foreign pipes in cooperation with the owner of the
foreign pipes. A full report of the tests giving all details shall be
made. Stray current neasurenents shall be perforned at all isolating

| ocations and at |ocations where the new pipeline crosses foreign netallic
pi pes. The nethod of neasurenents and | ocations of neasurenents shall be
submitted for approval. As a mininmum stray current neasurenents shall be
performed at the follow ng | ocations:

a. Connection point of new pipeline to existing pipeline.
b. Crossing points of new pipeline with existing |ines.
Results of stray current measurements shall also be subnitted for approval.

3.5.5.4 Hol i day Test
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Any danage to the protective covering during transit and handling shall be
repaired before installation. After field-coating and w appi ng has been
applied, the entire pipe shall be inspected by an electric holiday detector
with inpressed current in accordance with NACE RP0188 using a full-ring,
spring-type coil electrode. The holiday detector shall be equipped with a

bell, buzzer, or other type of audible signal which sounds when a holiday
is detected. Holidays in the protective covering shall be repaired upon
detection. COccasional checks of holiday detector potential will be made by

the Contracting O ficer to deternmine suitability of the detector. Labor,
materi als, and equi pnent necessary for conducting the inspection shall be
furni shed by the Contractor. The coating systemshall be inspected for
hol es, voids, cracks, and other damage during installation.

3.5.5.5 Recor di ng Measurenents

Al pipe-to-soil potential neasurenents, including initial potentials where
required, shall be recorded. The Contractor shall |ocate, correct and
report to the Contracting O ficer any short circuits to foreign pipes
encountered during checkout of the installed cathodic protection system

Pi pe-to-soil potential neasurements shall be taken on as nany pipes as
necessary to determ ne the extent of protection or to |locate short-circuits.

3.6 TRAI NI NG COURSE

The Contractor shall conduct a training course for the operating staff as
designated by the Contracting Oficer. The training period shall consist
of a total of 4 hours of normal working time and shall start after the
systemis functionally conpleted but prior to final acceptance tests. The
field instructions shall cover all of the itens contained in the operating
and mai ntenance instructions, as well as denonstrations of routine

mai nt enance operations, including testing procedures included in the

mai nt enance instructions. At |least 14 days prior to date of proposed
conduction of the training course, the training course curriculumshall be
submitted for approval, along with the proposed training date. Training
shal | consist of denobnstration of test equipnent, providing forns for test
data and the tol erances which indicate that the system worKks.

3.7 CLEANUP

The Contractor shall be responsible for cleanup of the construction site.
Al'l paper bags, wire clippings, etc., shall be disposed of as directed.
Paper bags, wire clippings and other waste shall not be put in bell holes
or anodes excavati on.

3.8 M SCELLANEQUS | NSTALLATI ON AND TESTI NG
3.8.1 Coati ngs

Al'l aboveground pipeline shall be coated as indicated or as approved. The
coating shall have a mninmumthickness of 0.18 mm. The pipeline coating
shall be in accordance with all applicable Federal, State, and |oca
regul ati ons.

3.8.2 Excavati on

In the event rock is encountered in providing the required depth for

anodes, the Contractor shall determne an alternate approved |ocation and,
if the depth is still not provided, an alternate plan shall be submitted to
the Contracting Oficer. Alternate techniques and depths nust be approved
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prior to inplenmentation.
3.9 SPARE PARTS

After approval of shop drawi ngs, and not later than three (3) nonths prior
to the date of beneficial occupancy, the Contractor shall furnish spare
parts data for each different itemof material and equi pment specified.
The data shall include a conplete list of parts, special tools, and
supplies, with current unit prices and source of supply. |In addition, the
Contractor shall supply information for material and equi pnent repl acenent
for all other conponents of the conplete system including anodes, cables,
splice kits and connectors, corrosion test stations, and any other
conmponents not |isted above. The Contractor shall furnish a reference cel
on a reel with of conductor, along with other accessories, and a digita
voltmeter that can be used in the maintenance of this cathodic protection
system Use of this equipnment shall be denpnstrated in actual tests during

the training course, which shall include a description of the the equi pnent
and neasurenent of the pipe-to-soil potential, rainfall, and gas conpany
vol t ages.

3.10 SEEDI NG

Seedi ng shall be done by the Contractor, as directed, in all unsurfaced
| ocations disturbed by this construction. |n areas where grass cover
exists, it is possible that sod can be carefully renoved, watered, and
stored during construction operations, and replaced after the operations
are conpleted since it is estimted that no section of pipeline should
remai n uncovered for nore than two (2) days. The use of sod in lieu of
seedi ng shall require approval by the Contracting O ficer.

3.11 SYSTEM TESTI NG

The Contractor shall submit a report including potential measurenents taken
at adequately-close intervals to establish that mnus 850 mllivolts
potential, "instant-off" potential, is provided, and that the cathodic
protection is not providing interference to other foreign pipes causing
damage to paint or pipes. The report shall provide a narrative descri bing
how the criteria of protection is achieved wi thout damagi ng other pipe or
structures in the area.

3.12 CLEARI NG OF TREES AND UNDERBRUSH

In the areas of the anode beds, all trees and underbrush shall be cleared
and grubbed to the limts shown or indicated.

-- End of Section --

SECTI ON 13110A Page 25
Am 0004



(" peroiddy | eweq uopduoseq 1oquiAs’) ( Sb vava

Seal

SCALE: 1: 20

2 10-06-12v 4V htkefivrd NOILVAITd AdNVY
5 ; .
St ‘oN 30BIUGD P00 Buimeia ‘eeq NVld LNOAV1 1708 HOHONV oL =
] .

55 - XX X:Aq pemwans SHOL1D31434 1svid oc® _»
gea 6000-8-20 5#VOVQ A o mv.m )
Egs o S— VIHY SNIQVOT IINVNGHO A 9L

_m m N s sweu ey ubiseq 28r-1zzzor) 5 2
855 200z AV waa VLOMYA HLNOS =

C 7 L oy :emq :Aq peufiiseq 84V _HIHOMSTI3
3008V 3HL
40 SYOLOVHLINOD-8NS SIH 3SIAQY 0STV TIVHS "OLIVYLINOD 3HL "ATONIGHOIIV
S3OS 3JHL LSNrav T1VHS HOLOVYLINOOD 3HL 031L071d 40 O3IHSINYNG 34V
SONIMYHA 3ZIS H3HLO ANV 4l "WWpES X WW|p8 40 3IZIS ONIMVYA OI4LIN HO
WOF Xw82 40 3ZIS INIMVHQ QYVANVLS v NO d3Svd 3¥V NMOHS S3ITVOS 1V
o
=z
S <z
(&l
WY H T35
— (&)
e o<
og Qui
wgo I
e W 2%
> =]
P
MNO = MW
Fas 5 =2 z
nwsz - b ~ o
=z - anN -
%AS =z Q T = M
E=sa o3 S ol ul X a
o2 =< o o 03
<o 5= == =}
Wen ~ © = <c
g ° [Xe) e
oS 29 = 3
N zo A [ ws
Spa 5 Y = e
&} ow o= L
O I = =] v
Liwn =m [ =z o4y

L] S ar~ [ Tla o

G g [s) oW

= o =) o8

o =

z| - A< | |

I
T ,
\ \,
\\ VAAIANN
\ vd AR
N\ e NN
A\ 4 NN
\ ol NN
W\ // S AN
// \\\\ N AN
\\\\\\\\\\ N\ / Y
\ e NN
//\ el N
\, ava 0N
\ s N
\ s
\ 7 NN
W\ / W\
// S NN
o9 1 | | ‘ A
\| NN
\
/ \\ / \\\\ ////
by W\ S NN
0991 SI6 Sle SI6 G891 /1 A\ 4 AN
o 7 // S A
[} !/ \\ \\\ ////
" i 1\ 4 NN
\\\\\\\\ / A% A\\ )
o
©
S
Lid- —_—t | _ | pBmmmmm—-
o =
o A
Lea Nat Y. 1
Suax
~uaxo [a
T Ow T
Laar <=0 b
5552 =
O D
- nYrUEE ERden (@ I
c3idr s > Z
~ < 1sv78 \ / )
= DO <t
o[- CSowo Tt Di— —
2 _ Swimm _ —J /_/ 7 /_/ 7\\ /_/ —
— <
. J ¥ =
D (o] >
2 e © 0 — %] o5 wn L |E
ol £ © dv9 o dY9 5 w & i £
L S Qe 00| Z 00l 3 = = Z i
% g 1" W %] = .D\n < L)
a
Lid_ e Q o 8 i o < et
" o © 9 o
% % o = I|gl, © = — |8
3 O[#:i8 o, % O
ol Z = ¥ 8
| o e A i o &
SZl © ] 3 —
B % od® U L |o
Q0| SL0p Q0| G891 o (o ~ (]
\_\ x (@] < a
w =
Lido — ey N O ~ —
. N Y Y Y 2
2 — <
Fee- z — a— L 1
o
wo = L [a8)]
~ === o o
S Lee WO o« —de- = e
7 SEER.
= - zZrS [SEN — — —
S EECR T %
% zc <
—
Fos —pe
0 m
Loo J—
o N
2
S "2 _ —
| = [ E— N N
71T X
/ \ /
3 !/ A Yl /N/
3 i \\ s NS
/ \ ‘0 NN
/) W\, \\\\ NN
J/ W\ ya AN
/7 W\ S/ N
\\\\\\\\\\ ¥ A\ A/ NN
/ \ yad NN
/ \
v NN s /N/
!/ W\ e N
/) W\ ’, NN
!/ AN S N
/7 W\ o AN
/7 N Ve NN
\\\\\\\\\\ / AN\ d NN
a4 W\ \\\ /N/
1/ N\ 4 W\
Yani A\ s NN
\ e NN
7 A\ s N
/), W\ s NN
// I RGN
\\\\\\\\\\ T 7
T [
NN
ovpre
S609




A | B | c | D | E | F | G | H |

#12 ANCHOR BAR, WELD TO EL. TOP OF PIT

#12 BENT BAR (TYP) SEE SHEET QC.XX AIRFIELD PAVEMENT WITH
THICKENED EDGE EXPANSION
®12 BENT BAR @ 300 O.C. ALUMINUM PIT COVER JOINT. SEE SHEET QC.XX
BETWEEN COVER HANDHOLES US Army Corps
of Engineers
12 72 Omaha District
o~ 'F/ ol -
635 \ - N
L \ , i
b 1040 CLR. MIN. ad g
[} o J el
v 1 ! .
= ! _— W-SHAPE BEHIND COUNTERWEIGHT g
#19 @ 300 HORIZ, Pl | w-sHAPE NOTHE <[ I POCKETS PROVIDED BY PIT
CHIELDED SLOT DETAIL /= EACH FACE, TYP. b b SHOWN FOR / " MANUFACTURER. SEE SECTION 2
#12 6 300 VERT = i [ PIT REINFORCEMENT RIB/
' R FIBERGLASS . - CONCRETE ANCHOR BY
EACH FACE, TYP. ol : BY PIT MANUFACTURER
e PIT . o .
3 SPACES e 915 0.C.= 2745 A = .| % .
of o i~ | o — 9
J1° ©la 11o g
s0 || 1 = K| NIE
| = el = o
8J g T >\\X\ e = g g g ng
M R _‘ .
%19 @ 300 WITH 90° N\« 6 400 E. J(
STD HOOK. LAP WITH 3
VERTICAL BARS IN 300 COMPACTED RIGID REFERENCE SHEET MD.OI FOR 3
WALL AS SHOWN, TYP BASE COURSE MATERIAL PIT DETAILS AND LID ORIENTATION. £
RIB CHANNEL SR UNDER BOTTOM SLAB \ J
BLAST
- e \
FUEL HYDRANT PIT SECTION 5
‘l SCALE: 1:20 S| .
FRAMES 915 0.C. REAR STRUT K
aypy — 1 ] 110 LAP s S|y
[ (TYP.) 2 glg F
— i |8 25 @
/ STRINGER (TYP.) R = e & |a Z|§ 2
ol & LT h———"19 CORNER BAR @ 300
gee * * e ST TYPICAL
=l s - R -
T = EZ1E |5
ENDWALL 2440 HIGH ( i R | —COVER HAND |_4 it g
x 2745 WIDE T . HOLE (ABOVE) glEsle | s
T Y 1 . 519 @ 300 j"'@%*if
T | R wale ||~ C/ g3ldcld |8 <
I (BELOW) —
L WEB BRACES @ 510 BENT = /“‘2 @ 300 0.C.
S — (TYP.) - BAR e 300|| b "
I 0.C.,INSIDE s
FACE.
\\ ANCHOR BOLT o — 0 CLR
L o o[ TYP.
1L L %\Eos cLOSEgP 1 | .
T I = . | _— W-SHAPE PROVIDED BY
PIT MANUFACTURER. DRILL
HOLES IN WEB AS NECESSARY
FOR REBAR (TYP.) N
+1 ||t . s
o = g v 0 v v T
olmo . x £
e = ||l ‘ . . . oo |E g
T s § |3 &
300+ 1040 300+ _| : 5 |E g
| d gs [3 :5
| 685 |00 4075 |00 |27 RIB WIDTH RIB WIDTH oy 5 8 82
348 [a 865
SECTION w5
c )
SECT|ONSU Tel.2 SCALE: 1: 20 i?%&g
. o ngo
0 200 400 600 800 mm 710 LAP ggéé
PP Y R |
SCALE: 1:20 (TYP.) uuNng
PR D@Eg (0
R S — = Spi 29
%16 © 300 0.C.EMW. S5 ||| . e - o .:h S %19 CORNER BAR © 300 =t <« OZ
T.0.F. ELEV. g ez I TYPICAL 2°2y weerm O
> 3 . T q SEE GRADING \F el . . == EOOI:
: oo . : s PLAN SHTS. M E3Ju o
- q . q PUEEN A § e |_% Li2 ok
= : . . . €208 |mg zQwnul
© . . RN o ra)
> N . . N . - Ca . Ew>m9@3oo HORIZONTAL, 3Ecs |25 Eﬂaw
S . . . . . . . 3 . . . . . . . . . - o - EACH FACE, TYPICAL 320 2 oLk
: < i q ALL-AROUND PIT. boe® EFS “m2=
. =S S whid o
ol T3l B 8a<
SECTION R R 5503 BE 2. _
scALE: 1:20  SU. | [SU.2 . 3 I odfe [HO ZE=Z2W
FUEL PIT NOTES: S . =12 @ 300 VERTICAL, Zuot PP BUED
I. FUEL PIT DIMENSIONS SHALL BE AS STANDARD WITH THE B e EACH FACE TYPICAL e ojl:""
. o o A . - =
380 x 500 BAR SPACED 380 x 500 BAR SPACED MANUFACTURER AND NOT LESS THAN THOSE INDICATED, BUT S ALLZARQUND PIT €532 um<
400 0.C. @ MID-DEPTH |6 WIDE x 76 DEEP JOINT, 400_0.C..e MID-DEPTH 16 WIDE x 76 DEEP JOINT, EXCEEDING THE INDICATED DIMENSIONS ONLY BY THE AMOUNT cb 50 CLR >3 2 >o
OF SLAB. PAINT AND SAWED_OR_FORMED OF SLAB. PAINT AND SAWED_OR_FORMED OF THE CLOSEST STANDARD SIZE. ANY CHANGES TO THE <t 25 E23, a2
OIL ONE END AND SEALED OIL ONE END AND SEALED REINFORCED CONCRETE REQUIRED TO MATCH THE CONFIGURATION . S : 237 <
OF THE SUPPLIED PITS SHALL BE PROVIDED BY THE CONTRACTOR I ll—— w-sHaPE PROVIDED BY B, w
3 b ; ; q ; AT NO ADDITIONAL COST TO THE GOVERNMENT AND SHALL BE :I/ PIT MANUFACTURER. DRILL ujggdu;'
3 4 i N i > SUBMITTED FOR APPROVAL. F‘ HOLES IN WEB AS NECESSARY  =ZEEZ3
) ‘ ) : } o ot FOR REBAR (TYP.) vEEE<
L - - ; - s MRS | P L IS8
: . B . “ s MATERIAL NOTES: 8wt : - g g g
. . . . . . . . . . . . —_— 2211, . . . .
s I. REINFORCED CONCRETE: 1= Sheet
\ A. CONCRETE: SPECIFIED COMPRESSIVE STRENGTH f'c=4000 PSI 200+ 040 300+ | reforemce
STOP REINFORCEMENT STOP REINFORCEMENT AT 28 DAYS FOR ALL WORK. ) | ‘ number:
20 FROM JOINT 20 FROM JOINT B. REINFORCING BARS: SPECIFIED YIELD STRENGTH fy=60ksi RIB WIDTH RIB WIDTH SU 2
(GRADE 60).
CONTRACTION JOINT (TYP.) CONSTRUCTION JOINT (TYP.) SECTION /3 -
SCALE: 1:20 SCALE: 1:20 SCALE: 1:20

Seal




	Sections Deleted

