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PART 1 - GENERAL 

1.1 DESCRIPTION 

A. This section specifies products and installation 
procedures for furnishing complete cathodic 
protection and stray current corrosion control 
systems for buried, pressurized ferrous piping 
systems and test facilities for PVC piping 
installations and steel encasement pipe. 

B. Steel waterline piping shall be coated as described 
in these Specifications.  Two options are shown on 
the utility drawings for anode installations for ductile 
iron pipe (DIP) depending on whether the piping is 
coated or uncoated.  The piping is considered to be 
uncoated and additional anodes are required if the 
DIP is installed without applying the recommended 
coating systems described herein.  The option for 
uncoated pipe is included in the event that the DIP 
suppliers refuse to allow aftermarket coatings on 
the piping supplied.  Under no circumstances will 
the use of the polyethylene encasement be allowed 
on cathodically protected piping. 

1.2 REFERENCED STANDARDS 

A. American Water Works Association (AWWA): 

1. AWWA C209 - Cold-Applied Tape Coatings 
for the Exterior of Special Sections, 
Connections, and Fittings for Steel Water 
Pipelines 

2. AWWA C214 – Tape Coating Systems for 
the Exterior Steel Water Pipelines 

3. AWWA C900 - Polyvinyl Chloride (PVC) 
Pressure Pipe and Fabricated Fittings, 4 in. 
Through 12 in.(100 mm Through 300 mm), 
for Water Distribution 

B. ASTM International (Formerly known as American 
Society for Testing and Materials) (ASTM): 

1. ASTM A536 – Standard Specification for 
Ductile Iron Casting 

2. ASTM B8 – Standard Specification for 
Concentric-Lay-Stranded Copper 
Conductors, Hard, Medium-Hard, or Soft 

3. ASTM B418 – Standard Specification for 
Cast and Wrought Galvanic Zinc Anodes 

4. ASTM D256 - Standard Test Methods for 
Determining the Izod Pendulum Impact 
Resistance of Plastics 

5. ASTM D570 - Standard Test Method for 
Water Absorption of Plastics 

6. ASTM D638 - Standard Test Method for 
Tensile Properties of Plastics 

7. ASTM D648 – Standard Test Method for 
Deflection Temperature of Plastics Under 
Flexural Load in the Edgewise Position 

8. ASTM D693 - Standard Specification for 
Crushed Aggregate for Macadam 
Pavements 

9. ASTM D695 – Standard Test Method for 
Compressive Properties of Rigid Plastics 

10. ASTM D790 – Standard Test Methods for 
Flexural Properties of Unreinforced and 
Reinforced Plastics and Electrical Insulating 
Materials 

11. ASTM D1000 – Standard Test Methods for 
Pressure-Sensitive Adhesive-Coated Tapes 
Used for Electrical and Electronic 
Applications 

C. National Fire Protection Association (NFPA): 

1. NFPA 70 - National Electrical Code 
(hereinafter referred to as NEC) 

D. National Association of Corrosion Engineers 
(NACE) 

1. SSPC-SP 2 – Hand Tool Cleaning 

2. SSPC-SP 3 – Power Tool Cleaning 

3. SSPC-SP 7/NACE No. 4 – Brush-Off Blast 
Cleaning 

1.3 SUBMITTALS 

A. Shop Drawings: 

1. Indicate the exact locations of test facilities, 
bonding cables, and installation details. 

2. Include manufacturer's literature and data 
for each proposed product, including 
installation procedures. 

3. Contractor shall provide photos showing the 
actual connection at the piping or 
encasements along with final installed 
locations that are marked or identified from a 
minimum of two dimensions added to the 
as-built drawings to all test stations to be 
located. 
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1.4 QUALITY ASSURANCE 

A. Manufacturer:  Select a firm regularly engaged in 
the manufacture of corrosion control products, 
cathodic protection and stray current control 
systems of the type specified herein. 

B. Products and Equipment:  Incorporate corrosion 
control products, cathodic protection, and stray 
current control systems into the work that duplicate 
products and equipment that have been in 
satisfactory use for a minimum period of five years 
prior to the bid opening of this project. 

C. Comply with: 

1. Codes and regulations of the jurisdictional 
authorities 

2. NEC   

1.5 PROJECT CONDITIONS 

A. Environmental Conditions: 

1. Apply coatings to dry clean surfaces only, in 
strict accordance with the manufacturer’s 
recommendations. 

2. Perform exothermic welding after surfaces 
have been cleaned, using a power grinder, 
and dried. 

PART 2 - PRODUCTS 

2.1 ANODE MATERIALS 

A. Magnesium Anode:  Weight as shown; 
prepackaged in a permeable cloth sack containing a 
backfill mixture consisting of 75 percent gypsum, 20 
percent bentonite, and 5 percent sodium sulfate.  
Provide magnesium ingot of the high-potential type 
with the following chemical composition: 

Element Percent 

Aluminum 0.01 (maximum) 
Manganese 0.5 to 0.8 (a minimum of 

0.5 plus 60 percent of 
aluminum) 

Copper 0.02 (maximum) 
Iron 0.03 (maximum) 
Nickel 0.001 (maximum) 
Other Impurities 0.05 (maximum) each 

element, 
0.3 (maximum)  
Total 

Magnesium Remainder 

1. Lead Wire: 12 AWG single conductor, solid 
copper with Type TW 600 volt insulation, 
factory-welded or soldered to the steel core, 
and the connection sealed with cast epoxy 
resin. 

B. Zinc Anode: Weight as shown, high purity zinc, 
ASTM B-418, Type II, prepackaged in a permeable 
cloth sack containing a backfill mixture consisting of 
75 percent hydrated gypsum, 20 percent bentonite 
clay and 5 percent sodium sulfate. 

1. Lead Wire: 12 AWG single conductor, solid 
copper with type TW 600 volt insulation, 
factory welded or soldered to the steel core, 
and the connection sealed with cast epoxy 
resin or suitable potting compound. 

C. Manufacturers of anode products that comply with 
these requirements include the following 
companies: 

1. Duriron Company, Inc.  

2. Dow Chemical Company. 

3. Corrpro Companies Inc. 

4. Federated Metals Corporation. 

2.2 DIELECTRIC INSULATORS 

A. Plastic Casing Insulator:  High density, injection 
molded polyethylene, sized to provide permanent 
insulation between pipe casing and carrier pipe, 
with the following additional requirements: 

1. Compressive strength (ASTM D693): 3,200 
psi. 

2. Tensile strength (ASTM D638): 3,100 psi to 
5,500 psi. 

3. Water absorption (ASTM D570): 0.1 percent 

4. Temperature impact strength 180 degrees F 
Min (82 degrees C)(ASTM D256): 1.5 to 2.0 
feet lb./in. notch. 

5. Bolts and Nuts: Cadmium plated steel 
(square nuts). 

B. Insulating Flange Kit:  Supplied in complete sets 
from a single manufacturer; securely packaged and 
clearly labeled as to size, ANSI rating, style, and 
material; and with the following provisions: 

1. Gasket:  Full faced, neoprene coated 
phenolic; size, temperature, and pressure 
rating suitable for the application, with the 
following additional minimum requirements: 

a. Thickness:  1/8 inch minimum 

b. Water Absorption: 1.6 percent 
maximum 

c. Tensile Strength (with grain):  13,000 
psi minimum 
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d. Compressive Strength (flatwise):  
24,000 psi minimum 

e. Dielectric Strength (volts per mil):  
500 minimum 

2. Sleeves:  NEMA Grade LE laminated 
phenolic; size, temperature, and pressure 
rating suitable for the application; and with 
the following additional requirements: 

a. Thickness:  1/32 inch minimum 

b. Dielectric Strength (volts per mil): 
400 minimum 

c. Water Absorption: 2 percent 
maximum  

d. Length: Shall extend through both 
flanges and insulating washers 

3. Insulating Washers:  Glass mat polyester 
laminated phenolic; size, temperature, and 
pressure rating suitable for the application; 
and with the following additional 
requirements: 

a. Thickness:  1/8 inch minimum 

b. Dielectric Strength (volts per mil):  
400 minimum 

c. Compressive Strength (flatwise):  
26,000 psi minimum  

d. Water Absorption: 2 percent 
maximum  

4. Steel Washers: 1/8 inch thick, SAE zinc 
plated, two per stud. 

C. Insulating Couplings:  Pre-assembled steel, 
compression gasket type; factory coated with 12 
mils minimum thermosetting epoxy polyamide; size, 
temperature and pressure rating suitable for the 
application; and with the following additional 
requirements: 

1. Insulating gasket to extend entirely under 
the follower rings. 

2. Armored gasket to bond between metal 
parts and protected piping. 

3. Middle insulator ring to extend over the pipe 
ends. 

D. Insulating  Unions:  Air refined malleable iron; 
complete with brass bearing ring and molded nylon 
insulated material; size, temperature, and pressure 
rating suitable for the application, with the following 
additional requirements: 

1. Seating surface to be extra wide ground joint 
type. 

2. Insulating nylon to be molded to the union 
bond to provide integral one-piece 
construction. 

3. Threads to be precision machined. 

E. Dielectric Modular Penetration Seals: Ethylene 
propylene diene monomer rubber, interlocking 
modular mechanical type, complete with zinc 
phosphate plated bolts and nuts, fiberglass 
reinforced thermoplastic polyamide pressure plates, 
and with the following additional requirements: 

1. Specific gravity:  1.09 

2. Modulus at 300 percent:  700 psi 

3. Tensile strength:  1,500 psi 

4. Elongation:  570 percent 

5. Hardness (Durometer A):  50 

F. Epoxy Grout: Two-part, fast setting, free flowing, 
polyester resin anchoring grout. 

G. Casing End Seals: Flexible S-shaped seal; sealing 
ribs on inside surfaces which are located beneath 
outside band locating ribs; and with the following 
additional requirements: 

1. Seal shall be made of 0.125-inch thick 
Ethylene-Polypropylene Diene Monomer 
Rubber (EPDM).  Hardness (Durometer A) 
65-75. 

2. Band shall be made of Type 300 HI COR 
Stainless Steel, with a minimum thickness of 
0.015-inch and a minimum width of 0.50-
inch. 

3. Clamp shall be made of Type 302 Stainless 
Steel and Screw shall be made of Type 302 
Stainless Steel 

H. Manufacturers:  Dielectric insulators complying with 
all of the above requirements are manufactured by 
the following companies: 

1. Pipeline Steel and Insulator Company 

2. F. H. Maloney Company 

3. Dresser Manufacturing Company 

4. Central Plastics Company 

5. Thunderline Corporation 

6. Celtite, Inc. 
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7. Or approved equal. 

I. Pipeline Casing Insulators: 

1. Band: 14 Ga. (0.074 inch) steel, hot rolled 
and pickled.  Two piece through 36 inch 
carrier pipe size.  Width of band as 
recommended by manufacturer as 
determined by carrier pipe size.  PVC Liner 
shall have the following properties: 

 
Thickness  0.09 inch 
minimum 
Hardness  Durometer “A” 

85-90 
Dielectric 
Strength 
(1/8” thick) 
Surge Test  60,000 V 
Step-by-Step  58,000 V 
Test 
Water   1percent 
Maximum 
Absorption 

2. Studs, Nuts, and  Washers: Stainless steel 
or cadmium plated; number, size, and length 
as required by manufacturer. 

3. Runners: 2 inch wide glass reinforced plastic 
(G_2), height as required to center the 
carrier pipe within the casing pipe, and to 
provide permanent 1 inch minimum 
clearance between casing, and carrier pipe 
couplings and hubs, and with the following 
additional requirements: 

 
Characteristic ASTM         
Requirement 

 Std 
 Tensile Strength D638 17,600 psi 
 Flexural Strength D790 25,300 psi 
 Compression D695 18,000 psi 
 Strength (10% 
 Deformation) 
  Deflection    D648  405 °F 
 Temp. (at 264 
 psi)  

4. Finish: Synthetic enamel with rust inhibiting 
pigment. 

J. PVC Insulating Insert: 18 inch, plain end length of 
PVC in accordance with AWWA C900. 

2.3 PIPE COATINGS 

A. Wax-Tape Coating System: 

1. Primer: Petrolatum primer containing 
moisture-displacing corrosion inhibiting 
compounds. 

2. Molding Mastic: Cold-applied, self-
supporting, moldable petrolatum compound. 

3. Tape Coating: non-woven synthetic fabric 
carrier, fully impregnated with a neutral 
compound based on saturated petrolatum 
and inert siliceous fillers. 

4. Protective Outer Wrap: Plasticized PVC 
sheeting coated on one side with a pressure 
sensitive rubber resin adhesive. 

B. Butyl Adhesive Tape  Coating System: 

1. Primer: Liquid adhesive system with butyl 
based elastomers blended with polymeric 
resins, dissolved in an organic solvent 
system, compatible with the tape coating 
system. 

2. Filler Tape: Moldable butyl rubber 
compatible with primer and tape coating. 

3. Tape Coating: High tack butyl rubber 
adhesive with polyethylene backing (35 mils 
total thickness) with the following additional 
properties: 

 Property  ASTM  Value 
Tensile  D1000  

 15 lb/in 
 Strength 
 Elongation D1000  150% 
 Dielectric D1000  650 

V/mil 
 Breakdown 
  

C. Coal Tar Mastic:  Cold, brush applied one-part 
solvent drying thixotropic coal tar with chemically 
inert resins and fillers; supplied in one gallon 
containers; and with the following additional 
requirements. 

1. Minimum of 60 percent solids by volume; 

2. Film Thickness:  20 mils wet - 12 mils dry 
per coat 

3. Products that comply with these 
requirements include: 

a. Bitumastic 50, as manufactured by 
the Kop-Coat/Carboline Company 

b. Roskote A-51, as manufactured by 
Royston Laboratories, Inc. 

c. Or approved equal. 

D. Coal Tar Epoxy:   

1. Two-component 

2. Chemically cured 

3. High-build (up to 40 mils per coat) 
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4. 100 percent solids, 0.0 lbs V.O.C. 

E. Heat Shrink Sleeve:  Heat shrinkable joint wrap 
sleeve for below grade insulating joints, crosslinked 
polyolefin backing and butyl alloy adhesive, with 
compatible filler material to fill voids and other 
irregularities prior to application of the sleeve, and 
with the following requirements: 

1. Minimum Total Thickness:  50 mils 

2. Tensile Strength:  85lb./in. width or 2,900 psi 

3. Elongation:  300 percent 

4. Nominal Application Temperature Range:  
Minus 30 degrees F to 122 degrees F   

5. Dielectric Strength:  30,000 Volts 

6. Insulation Resistance:  1,000,000 megohms 

7. Water Vapor Transmission Rate:  Less than 
0.04g/100 in

2
/24 hr at 70 degrees F   

2.4 TEST BOXES 

A. At-Grade Test Box:  A.B.S. polymer body with a 
heavy duty cast iron pentagon locking lid and 
flange, supplied with a stand-off type seven post, 
terminal polyester laminate block as shown, with the 
following additional requirements: 

1. Top Logo to read "DART TEST" 

2. Minimum internal body diameter:  5-inches 

3. Supply each test box with a pentagon 
wrench opening key. 

4. All test boxes, if not installed in concrete 
pavement or walks, shall be installed in an 
individually placed concrete pad a minimum 
of 18 inches x 18 inches x 12 inches flush 
with adjacent surfaces. 

B. Above-Grade Test Box: Cast Aluminum Alloy, 
suitable for wall or post mounting, sized as shown 
complete with a weather tight neoprene gasket with 
the following additional requirements: 

1. Threaded outlet(s) for conduit entry 

2. Cover Logo to read "DART TEST" 

3. Nominal minimum box width, length, or 
diameter:  4 inches for flush wall boxes; 6-
inches for wall-mount boxes; 4.5 inches for 
post-mount boxes. 

4. Nominal minimum box depth:  4 inches for 
wall-mount boxes; 2.5-inches for post mount 
boxes. 

C. Roadway Test Box:  Cast Ductile Iron - ASTM A536 
Grade 65-45-12, rated medium duty suitable for 
driveways, parking lots, and sidewalks; and with the 
following additional requirements: 

1. Cover Logo to read "DART TEST" 

2. Shop coated with manufacturer's standard 
paint 

3. Total Weight-frame and lid not to exceed 50 
pounds 

D. Cable: 

1. Magnesium Anode Header Wire:  10 AWG 
stranded copper, with Type TW 600 volt 
insulation. 

2. Extruded Magnesium Anode Wire:  4 No. 12 
AWG stranded copper, with Type TW 600 
volt insulation. 

3. Pipe Bond Wire:  4 AWG stranded copper, 
with Type TW 600 volt black insulation. 

4. Pipe Test Wires:  10 AWG stranded copper 
ASTM B8, Class B wire with Type TW 600 
volt insulation. 

5. Reference Electrode Wire:  10 AWG 
stranded copper ASTM B8, Class B wire 
with Type TW 600 volt insulation. 

6. Reinforcing Steel Bond Wire:  1/0 AWG 
Class G Stranded tinned bare copper wire. 

7. Reinforcing Steel and Welded Wire Fabric 
Test Wire:  4 AWG stranded copper, with 
Type HMWPE black insulation. 

8. Ground Mat/Rod Wire:  1/0 AWG Class G 
stranded copper with Type TW 600 volt 
insulation. 

E. Wire Connections: 

1. Exothermic cartridge, type and size suitable 
for the metals being connected using molds, 
disks, and sleeves as recommended by the 
manufacturer. 

2. At the sump pump locations, mechanical 
type (bolt/crimp) connections can be used. 

F. Manufacturers offering electrical component 
products that comply with these requirements 
include: 

1. Handley Industries, Inc.  

2. Gerome Manufacturing Company 

3. Cott Manufacturing Company 
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4. Bingham and Taylor Corporation 

5. Harco Technologies Corporation 

6. Stuart Steel Protection Corporation 

7. Or approved equal. 

2.5 WIRE AND CABLE 

A. Anode Header Cable: 8 AWG stranded copper, with 
Type RHW/USE direct burial insulation. 

B. Pipe Bond Wire: Stranded copper with type 
RHW/USE direct burial insulation.  Sizing of Bond 
Wire shall be as follows: 

 Nominal Pipe Diameter  Wire Size 
Less than 4 inches  12 AWG 
4 inches to 12 inches  6 AWG 
Greater than 12 inches  2 AWG 

C. Pipe Test Wires:10 AWG stranded copper ASTM 
B8, Class B wire with Type TW 600 V insulation. 

D. Reference Electrode Wire: 10 AWG stranded 
copper ASTM B8, Class B wire with type TW 600 V 
insulation. 

E. Reinforcing Steel Bond Wire: 1/0 AWG Class G 
stranded copper with Type RHW/USE direct burial 
insulation. 

F. Reinforcing Steel and Welded Wire Fabric Test 
Wire: 4 AWG stranded copper, with Type 
RHW/USE direct burial insulation. 

G. Ground Mat/Rod Wire: 1/0 AWG Class G stranded 
bare copper in earth.  1/0 AWG Class G stranded 
copper with Type TW 600 V insulation from test or 
junction box to earth 3 feet past conduit/earth 
interface. 

H. Exothermic Welding Process: Exothermic cartridge, 
type and size suitable for the metals being 
connected using properly sized molds, disks, and 
sleeves as recommended by the manufacturer’s 
printed materials. Exothermic weld materials and 
products shall be Cadweld as manufactured by 
Erico Products, Inc. Thermoweld, or approved 
equal.  

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Anodes: Bury anodes of type, size, and number at 
locations shown with the following additional 
requirements: 

1. Wet pre-packaged anodes thoroughly 
before backfilling hole. 

2. Use fine clay or native soil, free from stones, 
bricks, and organic matter, for backfilling. 

3. Use exothermic welding process to connect 
anode leads to header cable as shown and 
route as sown on the drawings.  Terminate 
cables in test boxes at the locations shown 
on the drawings. 

B. Test Stations: 

1. At-Grade Test Box: Install at locations 
shown on the drawings.  Route all wires as 
shown and in a manner that will not cause 
damage to the wire insulation.  Allow 
enough slack to compensate for soil 
movements and to extend panel above 
grade for test access.  Coil excess wire 
inside box.  Boxes shall be placed outside of 
vehicular traffic lanes, and shall be 
accessible for performing future cathodic 
protection testing. 

2. Wall and Post-Mount Test Boxes: Install at 
locations shown on the drawings.  Route all 
wires as shown and in a manner that will not 
cause damage to the wire insulation.  Allow 
enough slack to compensate for soil 
movements.  Mount terminal board inside 
box in a manner that will not permit electrical 
contact between the test wires and box. 

C. Wire and Cable: Electrically bond mechanical joints 
on metallic piping as shown.  Provide test wires of 
the size and type shown from each bonded facility 
and terminate at locations shown on the drawings.  
All wire/ structure connections and buried wire and 
cable splices shall be exothermically welded and 
coated.  Use of compression and split bolt 
connectors is prohibited.  Identify each wire in test 
boxes using nonmetallic tags or pressure sensitive 
labels.  Ring tongue connectors shall be attached to 
test wires, for connection to test box terminal board, 
using a crimping tool specifically designed for use 
with type of connectors used. 

D. Exothermic Welds: 

1. Molds, weld metal, and associated 
accessories shall be sized and designed for 
making electrical connections for copper-to-
copper, copper-to-steel, and copper-to-
ductile iron as required. 

2. Perform exothermic welding after surfaces 
have been cleaned, using a power grinder, 
and dried. 

3. Place weld cap over completed wire/pipe 
exothermic welds.  The edges of the weld 
cap shall extend over the existing pipe 
coating as shown and totally encapsulate 
the weld, exposed pipe surface, and bare 
wire.  If weld caps with coal tar mastic are 
used, fill weld cap with coal tar mastic and 
place over weld, exposed pipe surface, and 
bare wire. 
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4. Wire and cable splices, including anode-to-
header cable connections, shall be 
exothermically welded.  Connection shall be 
clean and dry prior to wrapping.  Completed 
weld shall be initially wrapped with 3 layers 
of butyl rubber splicing tape, followed by two 
layers of vinyl plastic tape, using 50 percent 
overlap during application. 

E. Insulating Fittings: 

1. Insulating Flange: Provide appropriate sized 
flange-to-flange joint and install insulating 
gasket, sleeves, and washers in accordance 
with the manufacturer’s written instructions, 
using all thread studs.  Entire flange, 
exposed nuts, studs, and washers shall be 
coated with petrolatum coating system or 
heat shrink sleeve as described in 
Subsections 3.1G.2 and 3.1G.3. 

2. Insulating Coupling: Install at locations 
shown with insulating adapter gasket 
located away from cathodically protected 
piping.  Install bond wires as shown to 
electrically connect coupling to cathodically 
protected piping.  Coat all exothermic welds, 
bare steel, and threaded rods with 24 mils 
DFT coal tar mastic as described in 
Subsection 3.1.G.5. 

F. Steel Pipe Coating System: Cathodically protected 
steel pipe used for waterlines shall be tape-coated 
in accordance with AWWA C214 and AWA C209. 

G. Ductile Iron Pipe (DIP) Coating Systems: Five pipe 
coating options may be considered for cathodically 
protected DIP as described below.  Polyethylene 
encasement shall not be used on cathodically 
protected DIP. 

1. Butyl Adhesive Tape Coating System: May 
be used for straight piping, fittings, and field 
joints.  Do not use on insulating fittings.  
Apply in strict accordance with coating 
manufacturer’s published application 
instructions with the following minimum 
requirements. 

a. Surface Preparation: Pipe surfaces 
for straight piping and fittings shall 
be cleaned by blasting with sand, 
grit, or shot to achieve a surface 
preparation equal to that specified in 
SSPC-SP 7, Brush-Off Blast 
Cleaning.  Field joints shall be free of 
mud, wax, tar, oil, grease, or any 
other material prior to preparing the 
surface in accordance with SSPC-SP 
3, Power Tool Cleaning.  Use a 
suitable solvent to remove oil and 
grease prior to blasting or power tool 
cleaning.  Kerosene shall not be 
used. 

b. Primer: Apply suitable primer to 
prepared pipe surfaces in 

accordance with the coating 
manufacturer’s published application 
instructions.  Encase retainer glands, 
set screws, bolts, and other surface 
irregularities by filling voids with butyl 
rubber filler tape prior to application 
of wrapping tape. 

c. Tape Application: Apply under hand 
tension or using a hand-wrapping 
machine in a spiral configuration.  
Apply tape with a 55 percent overlap 
to provide two layers with a total final 
thickness of 70 mils. 

d. Coatings shall be tested with an 
appropriate holiday detector.  
Coating faults shall be repaired and 
retested prior to backfilling. 

e. Insulating material (1/8 inch thick 
rubber or polyethylene) shall be 
installed between coated pipe and 
solid support (wood blocking, etc.) or 
between coated pipe and concrete 
thrust blocks.  Rebar shall not be in 
direct metallic contact with the pipe.  
Coated piping shall be backfilled with 
clean, rock free soil to avoid coating 
damage. 

2. Wax-Tape Coating System: May be used for 
buried insulating fittings, straight piping, 
fittings, and field joints.  Apply in strict 
accordance with the following minimum 
requirements: 

a. Surface Preparation: Prepare 
surfaces by removing all loose scale, 
rust, or other foreign matter in 
accordance with SSPC-SP 2, Hand 
Tool Cleaning, or SSPC-SP 3, Power 
Tool Cleaning. 

b. Primer: Apply a thin uniform coat of 
petrolatum primer to entire surface 
with gloved hand, brush, or rag.  
Encase retainer glands, set screws, 
bolts, and other surface irregularities 
by filing voids with petrolatum 
molding mastic prior to application of 
wax tape. 

c. Tape Application: Tape shall be 
spirally wrapped using a minimum 1 
inch overlap. While wrapping, press 
air pockets out and smooth all lap 
seams. 

d. Outer Wrap Application: Tape shall 
be spirally wrapped using a minimum 
1 inch overlap.  Apply sufficient 
tension to provide continuous 
adhesion of the tape. 
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e. Coatings shall be tested with an 
appropriate Holiday Detector.  
Coating faults shall be repaired and 
retested prior to backfilling. 

f. Insulating Material (1/8 inch thick 
rubber or polyethylene) shall be 
installed between coated pipe and 
solid support (wood blocking, etc.) or 
between coated pipe and concrete 
thrust blocks.  Rebar shall not be in 
direct metallic contact with the pipe.  
Coating piping shall be backfilled 
with clean, rock free soil to avoid 
coating damage. 

3. Heat Shrink Sleeves: May be used for buried 
insulating fittings and field joints.  Apply in 
strict accordance with coating 
manufacturer’s published application 
instructions with the following minimum 
requirements: 

a. If the heat shrink sleeve is a one-
piece tubular type, it should be 
placed over the pipe prior to 
assembly of flange.  If the sleeve is 
not tubular and has a connecting 
seam, then the flange can be coated 
at any time. 

b. Clean the uncoated metal surface 
with a hand or power wire brush to 
remove dirt, rust, and foreign 
materials.  The portion of adjacent 
pipe coating that will be coated by 
the sleeve must also be cleaned. 

c. Preheat the joint until hand warm, 
exercising extreme care not to 
damage insulating components. 

d. Install mastic filler or sealant material 
(that is recommended by the sleeve 
manufacturer) in irregular areas of 
the flange where voids may occur 
under the shrink sleeve to result in 
gradual, sloping surfaces, without 
sharp corners from the external 
edges of the flange faces to the line 
pipe. 

e. Remove the sleeve’s inner protective 
release paper, if one exists, and 
center the sleeve over the pre-
heated joint, allowing a minimum of 3 
inches overlap on the existing 
coating. 

f. Use an appropriate torch, heat the 
sleeve as indicated by the 
manufacturer’s instructions.  These 
instructions may vary upon product 
type. Some manufacturers instruct 
that the heating should begin in the 
center of the sleeve, working to the 

ends, while others suggest working 
from one end to the other. 

4. Coal Tar Epoxy: May be used for straight 
piping, fittings, and field joints.  Do not use 
on insulating fittings.  Apply in strict 
accordance with coating manufacturer’s 
published application instructions with the 
following minimum requirements. 

a. Environmental Requirements: Air 
and surface temperature limits 
provided by the manufacturer shall 
be strictly adhered to during surface 
preparation and application and 
curing of coatings.  Surfaces to be 
coated shall be protected from dust 
and airborne contaminants during 
the application and curing phases. 

b. Surface Preparation: Pipe surfaces 
for straight piping and fittings shall 
be cleaned by blasting with sand, 
grit, or shot to achieve a surface 
preparation equal to that specified in 
SSPC-SP 7, Brush-Off Blast 
Cleaning.  Field joints shall be free of 
mud, wax, tar, oil, grease, or any 
other material prior to preparing the 
surface in accordance with SSPC-SP 
3, Power Tool Cleaning.  Use a 
suitable solvent to remove oil and 
grease prior to blasting or power tool 
cleaning.  Kerosene shall not be 
used. 

c. Coating Application: Thoroughly mix 
components in strict accordance with 
manufacturer’s written instructions.  
Apply in sufficient number of coats to 
achieve a final dry film thickness not 
less than 35 mils.  Consult coating 
manufacturer’s written 
recommendations for number of 
coats required, maximum thickness 
of coats, and allowable timeframe 
between subsequent coats. 

d. Coatings shall be tested with an 
appropriate Holiday Detector.  
Coating faults shall be repaired and 
retested prior to backfilling. 

e. Insulating material (1/8 inch thick 
rubber or polyethylene) shall be 
installed between coated pipe and 
solid support (wood blocking, etc.) or 
between coated pipe and concrete 
thrust blocks.  Rebar shall not be in 
direct metallic contact with the pipe.  
Coated piping shall be backfilled with 
clean, rock free soil to avoid coating 
damage. 

5. Coal Tar Mastic:  May be used to coat 
threaded rods, exothermic welds, and other 
pipe appurtenances that cannot utilize 
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aforementioned tape wrapping systems.  Do 
not use on insulating flanges. 

a. Surface Preparation: Prepare 
surfaces by removing all loose scale, 
rust, or other foreign matter in 
accordance with SSPC-SP 2, Hand 
Tool Cleaning.  Use a suitable 
solvent to remove oil and grease 
prior to hand tool cleaning.  
Kerosene shall not be used. 

b. Apply two 12 mil coats using a brush 
or gloved hand to achieve a final dry 
film thickness (DFT) of 24 mils.  
Allow sufficient curing time between 
coats as documented in the coating 
manufacturer’s published application 
instructions. 

c. Coatings shall be tested with an 
appropriate holiday detector.  
Coating faults shall be repaired and 
retested prior to backfilling. 

6. Handling Coated Pipe in Field or Trench: 

a. Pipe shall be stored along trench 
side, suitable supported off the 
ground to avoid damage to the 
coating. 

b. Pipe shall be hoisted from the trench 
side by means of wide, non-metallic 
canvas or leather belt slings.  
Chains, cables, tongs, or other 
equipment likely to cause damage to 
the coating, shall not be permitted, 
nor shall dragging or skidding of the 
pipe.  Inspection of the coating on 
the underside of the pipe is 
recommended while the pipe section 
is suspended from the sling.  
Damage shall be repaired before the 
pipe is lowered into the trench. 

c. The pipe ditch shall be smooth and 
offer maximum uniform support to 
the pipe.  It shall be free of debris, 
stones, and clods.  Ditch bottom cuts 
through rock formations shall be 
paddled for adequate pipe 
protection, and the ditch sides shall 
be avoided in lowering-in operations 
to minimize coating damage.  
Consideration shall be given to extra 
ditch width in rock areas. 

d. During construction of the pipeline, 
use every precaution to prevent 
damage to the protective coating on 
the pipe.  No metal tools or heavy 
objects shall be permitted to come 
into contact unnecessarily with the 
finished coating.  Workmen will be 
permitted to walk upon the coating 
only when necessary, in which case 

they shall wear shoes with rubber or 
composition soles and heels.  This 
rule shall apply to surfaces, whether 
bare, primed or coated.  Any damage 
to the pipe or protective coating, from 
any cause, during the installation of 
the pipeline and before final 
acceptance, shall be repaired as 
required by the Contracting Officer at 
no additional cost. 

H. Pipeline Casing Insulators: Install in accordance 
with the manufacturer’s published instructions, and 
with the following requirements: 

1. Space one insulator one foot in from each 
casing end, and every 10 feet (maximum) 
thereafter. 

2. Additionally, place an insulator one foot from 
each side of each mechanical joint within the 
casing. 

3. Carrier pipe coating shall be tested as 
required to the satisfaction of the Authority 
Corrosion Engineer prior to installation 
inside the casing pipe.  Damage to the pipe 
coating during the installation process shall 
be repaired to the satisfaction of the 
Authority Corrosion Engineer. 

I. Casing End Seals: Install in accordance with the 
manufacturer’s published instructions.  Slide end 
seals over the carrier pipe at the casing entrance 
during carrier pipe installation.  Remove dirt and 
debris from the carrier pipe and casing surfaces 
prior to positioning the seal and tightening the 
stainless steel bands. 

J. Dielectric Modular Penetration Seals: Provide 
modular mechanical type wall seals, consisting of 
interlocking synthetic rubber links shaped to 
continuously fill the annular space between the pipe 
and wall sleeve.  Assemble the links loosely with 
bolts to form a continuous rubber belt around the 
pipe with a pressure plate under each bolt head and 
nut.  After the seal assembly is positioned in the 
sleeve, tighten the bolts so that the rubber sealing 
elements expand and provide watertight seal 
between the pipe and wall opening.  Construct the 
seal so as to provide electrical insulation between 
pipe and wall.  Caulking, other types of mastic 
sealant, or lead oakum joints are not acceptable. 

K. DIP fittings installed with non-metallic water supply 
systems shall be protected in accordance with the 
following: 

1. Isolated, individual DIP fittings installed with 
PVC water distribution mains shall be 
installed with polyethylene wrap. 

2. If the total continuous length of a DIP pipe 
and fittings assembly installed with a PVC 
water distribution main exceeds 20 lineal 
feet, then the following cathodic protection 
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measures are required for the DIP 
assembly: 

a. Metallic elements associated with the 
fitting assembly shall be coated with 
a coating system as described in 
Subsection 2.3 

b. Metallic pipe joints in the assembly 
shall be bonded. 

c. One 50 pound high potential 
magnesium anode shall be 
exothermically welded to the 
assembly.  One additional 50 pound 
anode shall be exothermically 
welded to the assembly for each 
additional twenty lineal feet of DIP 
piping associated with the assembly. 

3.2 QUALITY CONTROL 

A. Do not cover anodes, header cables, test wires, 
bonding wires, and other buried and embedded 
components of corrosion control systems without 
inspection of the Authority Corrosion Engineer and 
approval of the Contracting Officer. 

B. Test coatings with coating integrity test equipment 
(holiday detector) and thickness gauges prior to 
installation of piping in the trench, using instructions 
of the test equipment manufacturer.  The Authority 
Corrosion Engineer will witness these tests.  Repair 
coating deficiencies to the satisfaction of the 
Authority Corrosion Engineer. 

C. The Authority Corrosion Engineer will test the 
corrosion control systems.  Tests to include, but not 
limited to, electrical continuity of bonded structures, 
including pipes and accessories, wires, splices, test 
cables; coating and dielectric effectiveness; and 
anode installations.  Repair or replace deficiencies 
and damaged components to the satisfaction of the 
Authority Corrosion Engineer.  

D. Contractor shall notify the Contracting Officer for 
scheduling Corrosion Control Quality Inspection of 
the installation by Authority Corrosion Engineer.  
Final Corrosion Control Acceptance Tests will be 
conducted by the Authority Corrosion Engineer.  
The Contractor shall complete advanced testing 
and furnish copies of their test data to the 
Authority’s Corrosion Engineer prior to the final 
acceptance testing. 

PART 4 - MEASUREMENT 

4.1 GENERAL 

A. Corrosion control will be paid for on a lump sum 
basis wherein no measurement will be made. 

END OF SECTION 13100 


