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NOTE: This guide specification covers the
requirements for cathodic protection systems for
lock miter gates. This section was originally
developed for USACE Civil Works projects.

Adhere to UFC 1-300-02 Unified Facilities Guide
Specifications (UFGS) Format Standard when editing
this guide specification or preparing new project
specification sections. Edit this guide
specification for project specific requirements by
adding, deleting, or revising text. For bracketed
items, choose applicable items(s) or insert
appropriate information.

Remove information and requirements not required in
respective project, whether or not brackets are
present.

Comments, suggestions and recommended changes for

this guide specification are welcome and should be

submitted as a Criteria Change Request (CCR).
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NOTE: Cathodic Protection should be installed on
those portions of the gates submerged at normal pool
levels. The faces of the gates should be protected
to upper pool stages, except that the downstream
face of the lower gates must be protected to the
lower pool level.

This guide specification includes the technical
requirements for the types of equipment normally
provided in a cathodic protection system, and is
based upon the premise that the system is designed
by a qualified engineering firm hired by the
Government to provide a complete cathodic protection
system design, including detailed specifications
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(which contain performance criteria) and drawings
which the successful Contractor can then use to
construct the system. The engineering firm must
provide the design services of a Corrosion Expert(s)
to design, supervise, and inspect system
installation and test, energize, and adjust the
completed system installation. The Corrosion Expert
is a person, who by reason of thorough knowledge of
the physical sciences and the principles of
engineering and mathematics, acquired by
professional education and related practical
experience, is qualified to engage in the practice
of corrosion control of Lock & Dam Miter and Tainter
Gates and other submerged metallic appurtenances.
Such person(s) must be accredited or certified by
NACE International (formerly the National
Association of Corrosion Engineers) as a Corrosion
or Cathodic Protection (CP) Specialist or be a
register professional engineer who has certification
or licensing that includes education and experience
in corrosion control of Lock & Dam Miter and Tainter
Gates and other submerged metallic appurtenances.
The names and qualifications of the Corrosion
Expert(s) must be certified and submitted in writing
to the Contracting Officer prior to the start of the
cathodic protection system design.

It is the intent of these guide specification to
require the Contractor to design, furnish, install,
test and place into service the complete cathodic
protection system for the lock miter gates. The
system is to consist of all equipment, wiring, and
wiring devices necessary to produce a continuous
flow of direct current from the anodes in the water
electrolyte to the gate surfaces to adequately and
efficiently protect the surfaces of the metal
structures against corrosion where the surfaces are
in contact with the water. The metallic surfaces of
the gates need only be protected to upper pool
stages, except that the downstream side of the lower
gate shall be protected to lower pool level. This
is in addition to the protective coating on the
gates. The Contractor will provide, prior to system
installation, detailed design calculations, bill of
materials lists and drawings of the cathodic
protection system. The drawings will detail the
system installation including arrangement and
locations of all anodes, terminal boxes, conduit
routing and test facilities to be installed for
corrosion control on the submerged surfaces of the
gates. The Contractor furnished materials list,
design calculations and drawings must be approved by
the Contracting Officer prior to purchasing,
delivering or installing any of the cathodic
protection system. These specifications together
with the approved materials list, design
calculations and drawings provide the minimum
requirements of this contract. The cathodic
protection system will be furnished complete and in
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operating condition as further defined later in this

specification.
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1.1 UNIT PRICES

Measurement and payment requirements will be specified for work subject to
extreme variation in estimated quantity when unit price bidding is required.

1.2 REFERENCES
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NOTE: This paragraph is used to list the
publications cited in the text of the guide
specification. The publications are referred to in
the text by basic designation only and listed in
this paragraph by organization, designation, date,
and title.

Use the Reference Wizard's Check Reference feature
when you add a RID outside of the Section's
Reference Article to automatically place the
reference in the Reference Article. Also use the
Reference Wizard's Check Reference feature to update
the issue dates.

References not used in the text will automatically
be deleted from this section of the project
specification when you choose to reconcile

references in the publish print process.
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The publications listed below form a part of this specification to the
extent referenced. The publications are referred to within the text by the
basic designation only.

If the Contractor desires, for any reason, to deviate from or utilize
publications other than those designated below, submit to the Contracting
Officer, for review and approval, the requested deviation and/or the
publication proposed for use. This submission shall clearly state the
requested deviation and the reasons for it, including a complete comparison
and cross-reference in sufficient detail to prove compliance to the
applicable portions of the publications referred to herein and listed below.

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSTI)

ANSI C39.1 (1981; R 1992) Requirements for Electrical
Analog Indicating Instruments

ASTM INTERNATIONAL (ASTM)

ASTM A518/A518M (1999; R 2008) Standard Specification for
Corrosion-Resistant High-Silicon Iron
Castings

ASTM D1248 (2012) Standard Specification for

Polyethylene Plastics Extrusion Materials
for Wire and Cable
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ASTM D789 (2007; E 2010) Determination of Relative
Viscosity and Moisture Content of
Polyamide (PA)
NACE INTERNATIONAL (NACE)

NACE SP0169 (1992; R 2007) Control of External
Corrosion on Underground or Submerged
Metallic Piping Systems

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)

ANSI C80.1 (2005) American National Standard for
Electrical Rigid Steel Conduit (ERSC)

NEMA 250 (2008) Enclosures for Electrical Equipment
(1000 Volts Maximum)

NEMA FB 1 (2012) Standard for Fittings, Cast Metal
Boxes, and Conduit Bodies for Conduit,
Electrical Metallic Tubing, and Cable

NEMA FU 1 (2002; R 2007) Low Voltage Cartridge Fuses

NEMA ST 1 (1988; R 1994; R 1997) Specialty
Transformers (Except General Purpose Type)

NEMA ST 20 (1992; R 1997) Standard for Dry-Type
Transformers for General Applications

NEMA TC 2 (2003) Standard for Electrical Polyvinyl
Chloride (PVC) Conduit

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 70 (2011; Errata 2 2012) National Electrical
Code

U.S. ARMY CORPS OF ENGINEERS (USACE)
CERL Tech Rep FM-95/05 (1994) Field Evaluation of Cathodic

Protection Systems Using Ceramic-Coated
Anodes for Lock and Dam Gates

EM 1110-2-2704 (2004) Engineering and Design -- Cathodic
Protection Systems for Civil Works
Structures

UNDERWRITERS LABORATORIES (UL)

UL 489 (2009; Reprint Jun 2011) Molded-Case
Circuilt Breakers, Molded-Case Switches,
and Circuit-Breaker Enclosures

.3 SYSTEM DESCRIPTION

.3.1 General Description

Furnish, install, test and place in service a complete cathodic protection
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1.

system for the lock miter gates consisting of all equipment, wiring, and
wiring devices necessary to produce a continuous flow of direct current
from the anodes in the water electrolyte to the gate surfaces to,
adequately and efficiently, protect the surfaces of the metal structures
against corrosion where the surfaces are in contact with the water. The
metallic surfaces of the gates need only be protected to upper pool stages,
except that the downstream side of the lower gate shall be protected to
lower pool level. This is in addition to the protective coating on the
gates.

a. Provide, prior to system installation, detailed design calculations,
bill of materials lists and drawings of the cathodic protection
system. The detailed drawings shall show the system installation
including arrangement and locations of all anodes, terminal boxes,
conduit routing and test facilities to be installed for corrosion
control on the submerged surfaces of the gates. Six copies each of
detail drawings of the proposed cathodic protection system
installation, proposed bill of materials, and Contractor design
calculations within [30] [45] [90] [ ] days after receipt of notice
to proceed, and before commencement of any work. The drawings shall
provide dimensions and show anode arrangement for both elevated and
sectional views of the gates, rectifier details and locations, terminal
box details and locations, mounting details, wiring diagram, conduit
layout locations, types and transitions and any other pertinent
information considered necessary for the proper installation and
performance of the system.

b. The Contractor's furnished materials 1list, design calculations and
drawings shall be approved by the Contracting Officer prior to
purchasing, delivering or installing any of the cathodic protection
system. These specifications together with the approved materials
list, design calculations and drawings shall provide the minimum
requirements of this contract.

c. The cathodic protection system shall be furnished complete and in
operating condition as further defined later in this specification.

3.2 Performance Requirements

Final test and adjust the system such that the cathodic protection system
is providing corrosion control for the submerged surfaces of the lock miter
gates in accordance with the following paragraphs taken from Section 6 of
NACE SP0169.

.3.2.1 First Criterion

A negative (cathodic) voltage of at least a minus 850 millivolts
"instant-off" potential, as measured with respect to a calibrated,
saturated copper-copper sulfate reference electrode (CSE) over 90 percent
of each gate leaf face, and at least minus 800 millivolts "instant-off" at
all other locations. These requirements do not necessarily include those
areas within 0.61 m 2 ft of the sill, quoin and miter of each gate (refer
to Paragraph 1.3.3.2 of NACE SP0169). The above criteria shall be achieved
without the "instant-off" potential exceeding minus 1100 millivolts at any
location. Determination of this voltage shall be made with the cathodic
protection system in operation. Correction shall be made for IR drop using
"instant-off" potential measurements (all operating cathodic protection
systems shall be simultaneously interrupted). If digital meters are used
to obtain these measurements, the second reading displayed on the digital
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voltmeter after interruption of the rectifier current shall be interpreted
as the "instant-off" reading.

.3.2.2 Second Criterion

A second criterion may be used for those gate submerged surfaces within
0.61 m 2 ft of each gate sill, quoin, and miter to ensure that the
operating conditions are providing cathodic protection. This criterion is
a minimum cathodic polarization voltage decay of 100 millivolts provided
that a potential of at least minus 750 millivolts "instant-off" potential
as measured with respect to a calibrated, saturated copper-copper sulfate
reference electrode (CSE) is also obtained. Polarization shift
measurements shall be made within 0.305 m 1 ft of the sill plate at the
quoin, at 0.61 m 2 ft intervals along the gate bottom, and at the miter on
each gate leaf face. This criterion cannot be used until the criterion in
paragraph 1.3.3.1 of NACE SP0169 for the remaining gate submerged surfaces
have been maintained for a minimum 1l-week period. This allows time for the
cathodic protection system to polarize the gate metal. The "instant-off"
potential shall be measured between the structure surface and a saturated
copper-copper sulfate reference cell immersed in the electrolyte directly
adjacent to the structure. Interrupting the protective current and
measuring the polarization decay thereafter shall determine this
polarization voltage shift. When the protective current is initially
interrupted, an immediate voltage shift will occur. The second voltage
reading observed after the immediate voltage shift shall be recorded and
used as the base reading from which to measure polarization decay.
Readings shall then be taken each 10 minutes thereafter and the voltage
readings and time intervals recorded. The total time for achieving this
decay shall be 4 hours or less.

.3.3 Contractor Quality Control

.3.3.1 General

Establish and maintain quality control for all operations to assure
compliance with contract requirements and maintain records of this quality

control for all construction operations, including, but not limited to, the
following:

a. Design

b. Materials

c. Assembly and workmanship
d. Installation

e. Testing

.3.3.2 Reporting

The original and two copies of these records and tests, as well as
corrective action taken, shall be furnished [daily] [ ] to the
Contracting Officer.

.3.4 Modification of Design

No modifications of the design of the cathodic protection system as
specified and shown on the Contractor's approved drawings shall be made
except with the express written approval of the Contracting Officer.
Submit all Contractor identified discrepancies in the design or any change
proposals with sufficient details for complete evaluation by the
Contracting Officer. The minimum design requirements specified herein
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shall be met. All such proposed modifications shall be fully described and
submitted to the Contracting Officer for approval. The Contractor is
responsible for the satisfactory performance of the furnished complete
systems. Modifications or changes proposed shall be identified as a
"MODIFICATION" or "CHANGE" and shall be submitted to the Contracting
Officer for approval within 15 days after the need for such modification or
change is determined.

.4 SUBMITTALS
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NOTE: Review submittal description (SD) definitions
in Section 01 33 00 SUBMITTAL PROCEDURES and edit
the following list to reflect only the submittals
required for the project.

The Guide Specification technical editors have
designated those items that require Government
approval, due to their complexity or criticality,
with a "G." Generally, other submittal items can be
reviewed by the Contractor's Quality Control

System. Only add a “G” to an item, if the submittal
is sufficiently important or complex in context of
the project.

For submittals requiring Government approval on Army
projects, a code of up to three characters within
the submittal tags may be used following the "G"
designation to indicate the approving authority.
Codes for Army projects using the Resident
Management System (RMS) are: "AE" for
Architect-Engineer; "DO" for District Office
(Engineering Division or other organization in the
District Office); "AO" for Area Office; "RO" for
Resident Office; and "PO" for Project Office. Codes
following the "G" typically are not used for Navy,
Air Force, and NASA projects.

Choose the first bracketed item for Navy, Air Force
and NASA projects, or choose the second bracketed

item for Army projects.
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Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for [Contractor Quality Control

approval.] [information only. When used, a designation following the "G"
designation identifies the office that will review the submittal for the
Government.] Submit the following in accordance with Section 01 33 00

SUBMITTAL PROCEDURES:
SD-02 Shop Drawings
Detailed Drawings[; GI[; G, [ 11
SD-03 Product Data
Materials and Equipment[; Gl [; G, [ 1]

Training Coursel[; Gl [; G, [ 11
Protective Angle Irons[; Gl [; G, [ 11
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1.

1

Modification of Designl[; Gl I[; G, I 11
SD-06 Test Reports

Factory Test Datal; Gl [; G, [ 11
System Commissioningl([; Gl [; G, [ 11

SD-07 Certificates
Qualifications[; GI[; G, [ 1]
SD-10 Operation and Maintenance Data
Operation and Maintenance Instructions[; Gl [; G, [ 11

5 QUALITY ASSURANCE

.5.1 Qualifications

The cathodic protection system installation, including all testing,
energizing and placing of system in service, shall be performed by an
organization that has had a minimum of 5 years' experience in this type of
work. The Corrosion Expert whose credentials meet or exceed those provided
for below shall supervise the installation and testing of this system.
Submit certified Corrosion Expert (s) qualifications for all personnel who
may be used to fulfill this position on the project. Installation of the
cathodic protection system will also be witnessed by the Contracting
Officer. Provide certified information with their submittals evidencing
their compliance with this organization experience requirement.

.5.2 Contractor's Responsibilities

Provide the services of a Corrosion Expert to design, supervise
installation, test and final adjust the miter gate cathodic protection
system for operation in accordance with these specifications. Inspect all
work associated with the system installation, certify all work prior to
system energization and be present and participate in all system testing
and final adjusting.

.5.3 Corrosion Expert

"Corrosion expert," as used in this specification, is a person, who, by
reason of thorough knowledge of the physical sciences and the principles of
engineering and mathematics, acquired by professional education and related
practical experience, is qualified to engage in the practice of corrosion
control of submerged metal structures. Such a person shall be accredited
or certified by the National Association of Corrosion Engineers (NACE) as a
NACE Accredited Corrosion Specialist or a NACE certified Cathodic
Protection (CP) Specialist or be a registered professional engineer who has
certification or licensing that includes education and experience in
corrosion control submerged metallic structures, if such certification or
licensing includes 5 years' experience in corrosion control on metallic
structures of the type under this contract.

.5.4 Pre-Installation Meeting

A pre-installation meeting shall be conducted at the project site office
which shall be attended by the Contractor's project superintendent and
corrosion expert. This meeting shall be held after all pre-construction
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submittals have been made and approved by the Contracting Officer prior to
the start of any work on this project. The meeting shall include
discussions of Safety, Communication and Work Plans, as well as any other
issues which may have risen as a result of the submittal review.

.6 DELIVERY, STORAGE, AND HANDLING

The Contracting Officer will arrange to provide an unsecured area onsite
for the Contractor to store the system materials and installation
equipment. The area's size will be limited to approximately [ 1 square
meters square feet. Provide storage means to secure the equipment against
loss due to theft and/or weather, fire or floods.

.7 PROJECT/SITE CONDITIONS

Coordinate and properly relate the work to the site and to all trades. The
location and dimensions of the gate structures to receive protection are
available from the Contracting Officer. The cathodic protection system
design is based on a water resistivity of [ ], a total area, in square
meters feet, of [ ], a minimum coating efficiency of 50 percent, a
minimum current density requirement for effective cathodic protection of

[ ] amperes/bare square meter foot of submerged steel and a 20-year
life expectancy.

.8 WARRANTY

The materials, equipment, and workmanship furnished under this section of
the specifications shall be guaranteed for a period of 1 year from the date
of acceptance. Prior to expiration of the warranty period, the Government
will conduct a System voltage and current output test of the cathodic
protection system including each anode output installed on the lock gate
structure as well as detailed "On" and "Instant-Off" structure to
electrolyte potential measurements to determine if the system and equipment
are performing in accordance with the plans and specifications and that no
significant deterioration of the system or components therein has occurred
during the first year of operation. Acknowledge responsibility under these
guarantee provisions by letter, stating that the equipment, materials, and
workmanship referred to herein are guaranteed to continue to perform as
installed and to continue to provide effective corrosion control in
accordance with the criteria elsewhere in these specifications and
specifically indicating the inclusive dates of the guarantee period
starting at the date of final acceptance of the correctly working system
approved by the government and for a period of 1 year thereafter.

.9 SYSTEM COMMISSIONING
.9.1 General

The Contractor's Corrosion Expert shall perform the following system
energizing and commissioning tests. Perform all energizing and
commissioning tests in the presence of the Project Corrosion Engineer,
recorded and submitted to the Contracting Officer within [ 1 days
following completion of the test. Submit all installation and energization
measurements and test data in tabulated form. Notify the Contracting
Officer 30 days in advance of the date of the test so that a representative
can be present. All instruments used in conducting the tests shall have
been calibrated by an accredited testing laboratory within 1 year prior to
the test. Certification shall be provided to the Contracting Officer for
approval.
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1.

9.2 Insulation Testing

After installation of the button anode on the gate, but prior to connection
to the rectifier and submergence, an insulation test shall be made to
demonstrate that no metallic contact or short circuit exists between the
anode and the structure. These tests shall be made using a Megger
apparatus or other device specifically designed for this purpose. Any
insulation found to be shorted shall be replaced. Each button anode shall
have a minimum resistance of 500,000 ohms isolation from the gate. If the
button anode fails to indicate 500,000 ohms isolation, make the necessary
corrections and/or modifications to the anode installation to achieve the
minimum reading.

10 EXTRA MATERIALS

a. Furnish spare rod, sausage and button-type anodes (the type used in the
original installation) to the Contracting Officer with a minimum of
five of each type installation component required for the original
installation of the sausage and button anodes. Sufficient neoprene
gaskets, mounting hardware, and epoxy cement shall be furnished for
installation of the silicon button anodes. Supply a minimum of two of
each type of anode rod or string assemblies each for the upstream and
downstream gates (anode assembly complete with factory attached 30.48 m
100 ft anode lead cable and a minimum of five disk or button anodes with

30.48 m 100 ft of factory attached cable). Cement, epoxy,
polychloroprene gaskets, etc. and any other material needed for
installation shall be supplied in sufficient quantity to install these
spare components.

b. Furnish a complete set of special tools, provided in a steel or plastic
toolbox, for use in installing all types of anodes used in the
installation. Tools used in making the original installation, provided
they are in good working condition, will be acceptable. One tool shall
be a torque wrench device capable of 275.79 kPa 40 psi.

PART 2 PRODUCTS

2

.1 MATERIALS AND EQUIPMENT

All cathodic protection system materials and equipment furnished shall be
designed for a minimum 20-year service life when operating at the system
maximum rated output. The components to be used shall be based on the
Contractor's Cathodic Protection System Specialist's design which shall be
in accordance with these specifications. Submit a complete list in
triplicate of materials and equipment to be incorporated in the work,

within [30] [45] [90] [ ] days after date of receipt of notice to
proceed, and before commencement of installation of any materials or
equipment. The list shall include cuts, diagrams, and such other

descriptive data as may be required by the Contracting Officer. Partial
lists submitted from time to time will not be considered. Submit, as a
minimum, the following:

a. Water resistivity as measured on site.
b. Complete system design calculations which, as a minimum, shall be as
provided in Appendix "K" of CERL Tech Rep FM-95/05 including

calculations for total current required for each gate side, each anode
circuit resistance, rectifier current and voltage output requirements
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and life of each anode type and location within the system.

c. Complete list of materials for all cathodic protection system components
including all replaceable components in the rectifier units, terminal
boxes and anodes materials with mounting equipment including part
numbers and source name, address and phone number for each component.

d. Conductor types and sizes including copper grade, number of strands,
insulation, and resistance for each wire type and size to be used.

e. Anodes, layout of anodes, and detailed description of anode installation
procedure.

f. Layout of rectifiers and anode terminal boxes, rectifier and terminal
box details including method of control including wiring diagram and
schematic, output measurement means, cabinet materials and
construction, ammeters and voltmeters, shunt resistors, variable
resistors, and AC & DC lightning and surge protection.

g. All connections, supports, and seals for conductors, conduit, and
plastic and steel protector pipes, pipe caps, angle iron, [ 1.

h. All watertight connections and connection protection means.

i. Resistor and anode terminal cabinet details and mounting locations.
Identified connections and conductors in the terminal cabinet shall be
shown on a drawing.

j. Certified experience and qualification data of installing firm, as
specified in paragraph QUALIFICATIONS.

1.1 Direct Current Cables
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NOTE: Low-density, high-molecular-weight,

polyethylene (HMPE) insulation conforming to ASTM

D1248, Type I, Class C, Grade 5, Grades E-5 and J-1,

should be specified for all exposed cable or cabl