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CATHODIC PROTECTION

CP Test Kit
A multi functional digital multi meter combined with the  accessories
needed to test pipe to soil potentials for adequate cathodic protection.

Features:
• DM 133 Multimeter with Test Leads
• Copper Sulfate Half Cell Electrode
• Heavy Duty “Clamp” Style Test Leads
• Instructions

Part # Description
ETM Underground Tank Test Kit

JN-CP Test Kit Anode Test Kit
30101 Anode Test Kit
RE-5C Replacement Copper Sulfate Electrode

TANK TEST KITS

Cadweld System

CAHAA-1G
CA-15

CAB133-1H
CAB136A

Anode
Magnesium anode bag with attached
10’ #12 electric wire. The anode must be
activated with water before backfilling.

Part # Description
H1-17 17# Anode bag
H1-9 9# Anode bag

Item No. Description 
CAHAA-1G Vertical Cadwelder

CA-15 Weld Metal Shots – Box 20
CAB133-1H Sleeve
CAB136A Mold Cleaner

Dielectric Insulated Unions

JN-CP Test Kit

Part # Size
AAR-012-INS 1/2”
AAR-034-INS 3/4”

ETM

Jomar Dielectric Ball Valves
Part # Size

T-204DU-012 1/2" FPT X 1/2" FPT
T-204DU-012FX012 1/2" MALE FLARE X 1/2" MNPT

T-204DU-012MX012F 1/2" MNPT X 1/2" FNPT
T-204DU-034 3/4" FPT X 3/4" FPT

T-204DU-034MX034F 3/4" MNPT X 3/4" FNPT

RegO Dielectric Pigtails
Part # Size

D912J12 ELECTRICALLY ISOLATED PIGTAIL
FOR UNDERGROUND CONTAINERS

1/4" MALE NPT X MALE POL
D912J20

D912J30

D912P12 ELECTRICALLY ISOLATED PIGTAIL
FOR UNDERGROUND CONTAINERS

MALE POL X MALE POL 
D912P20
D912P30

DIELECTRIC CONNECTIONS

RE-5C



Sensit® TKX 
Combustible Gas Leak Detector

Features:
•Audio and visual leak indicator
•Adjustable tick rate
•High sensitivity
•1 year warranty

Specifications:
Part #:  JN-TKX-7 Size:  3.5” x 10” x 1.6”
Weight:  1.3 lb.
Construction:  High impact ABS
Power:  3 ‘C’ alkaline batteries
Battery Life:  8 hrs continuous operation
Gooseneck:  16” reach
Sensor:  Solid State

Trak-It® III 
Combustible Gas Indicator

Durable design and easy operation makes finding
gas leaks fast and accurate.

The Sensit Trak-It® III CGI large easy-to-read display continuously
updates the user of gas concentrations. Sensitivity as low as 0.1%
LEL assist in locating those hard to find leaks while loud audible
alarms make this instrument perfect for confined space entry. A
variable speed pump allows location (pinpointing) of underground
leaks faster and more accurate than conventional CGI’s. Infrared
downloading allows easy tracking of calibration and operation data
for record keeping purposes. 

Gases Sensed (partial list):  Propane, Combustibles -LEL & %Gas,
Oxygen, Carbon Monoxide, Hydrogen Sulfide

Features:
•Internal pump
•Lowest cost, long life sensor
•LED warning lights.

Specifications:
Part #:  JN-TRAC-IT3-A
Size:  6.5” x 4” x 4.25”
Weight:  2.8 pounds
Construction:   Stainless Steel Housing
Battery Life:  20 hrs. continuous

Sensit® Gold CGI
Combustible Gas Indicator

Find gas leaks quickly, low maintenance, 
and easy to use

Durable design and easy operation makes finding gas leaks fast and
accurate. Operator controlled tick rate assists in finding leaks on
exposed piping or underground faster than ever. The high-tech
sensors provide a long life with the lowest replacement cost. In-
cludes hard carrying case, 2 piece polycarbonate bar-hole probe
and batteries.

Features:
•Audible/Visual alarms
•Display up to 4 gases
•Adjustable tick rate
•Long Life Rotary Vane Pump
•Lowest Cost, Long Life Sensors

Specifications:
Part #:  JN-SG00600-A
Size:  11.5” x 3” x 2.32”
Weight:  1.2 lbs.
Power:  Alkaline batteries
Battery Life:  16 hrs continuous operation
Gooseneck:  16” reach
Sensor:  Solid State

Slide-Hammer
For boring test holes near buried gas lines or underground tank.
44” bar allows for sufficient depth in order to drop a gas detector
probe into the ground for testing.  Use with Sensit Technologies
combustible gas detectors incorporating a bar-hole test feature.

M-Pact-O 
Part # 28-44

Calibration Kit
CALIBRATION IS IMPORTANT.  Calibration kits
are used to verify and set an instrument to a
known sample of gas.  All gas detectors should
be calibrated on a periodic basis to insure the
proper operation and accuracy of the product.

PIPE & CABLE LOCATOR
Cable Hound DSP Pipe & Cable Locator
FEATURES
• Improved depth and distance capabilities
• New receiver utilizes state-of-the-art Digital Signal

Processing for a sharper, more defined signal while filtering out electrical interference
• Auto-Off switch on the Transmitter and Receiver improves battery life
• Quality padded headphones - for use in noisy environments - are included in each DSP Kit
• Improved case with batteries in a separate compartment for easy replacement

Part # Description

99-0118
Transmitter, DSP Receiver, Tone

Probe, GroundRod, CH
Headphones, and Carrying Case

COMBUSTIBLE GAS DETECTORS



There is a reason today to be concerned about the
Quality of magnesium anode ingots.  The reason is
due primarily because all U.S. foundries producing
high quality anodes were driven out of business by
2002 by low cost foreign foundries.  This lead to a
big problem – foreign producer’s anode ingots had
very poor performance qualities.  We know this to be
fact because in late 2002 MESA began 3rd party test-
ing the anodes from the major foreign foundries and
none of them met the minimum industry 
performance standards.  

MESA spent the next 2 years working to identify 
foreign producers capable of producing good anode
ingots.  During his period, confirmed by the testing
program, we rejected over 30,000 ingots in our quest
to supply only quality anodes.  Through this search
MESA was able to identify 2 foundries that were com-
mitted to casting quality ingots.  Today we are still
working closely with them as our primary suppliers of
magnesium ingots.  They worked diligently to de-
velop the processes necessary to always meet the ca-
thodic protection industry performance standards.  In
fact MESA’s anodes are now regularly exceeding the
minimum acceptable Current Efficiency values by as
much as 15%.

What Constitutes a Quality Anode?
There are several factors that affect performance of a
magnesium anode.  They are chemical composition,
open circuit voltage potential (OCVP) and current ca-
pacity also known as current efficiency (CE).

Chemical Composition
Quality anodes must be cast to meet the chemistry
identified by ASTM Standard B843-07 (Specification
for Magnesium Alloy Anode for Cathodic Protection).
This means they must be made to a specific chem-
istry recipe.  It’s important to know that 
simply meeting the recipe does not guarantee a
good anode.  The casting process definitely affects
the critical operation of the anode.

Open Circuit Voltage Potential (OCVP)
The open circuit voltage potential is a measurement
of the anodes ability to produce a voltage to over-
come the native potentials of steel and to ultimately
provide cathodic protection.  It is key that the open
circuit potential meets or exceeds the minimum stan-
dard -1.55/-1.75 volts H-1/HP with respect to a cop-
per/copper sulfate electrode.  Lower readings may
require additional anode(s) to reach the 
necessary protected voltage.

Current Capacity / Efficiency (CE)
Current capacity or efficiency of an anode, very 
simply defined, is a measurement of the anodes abil-
ity to “utilize itself”.  Think of the anode as a flashlight
battery using its voltage until depleted.  A normal
current capacity rating for magnesium is 500
Amp/hour/lb or 50% current efficiency.  Higher cur-
rent efficiency yields longer anode life and more cost-
effective anodes.  Lesser efficiencies result in both
extra anode and installation costs because early re-
placement is required.

If any of these three factors is insufficient then the
anode is subject to poor operating performance
and/or premature failure during its service life.

Analysis of Alternate Suppliers Quality
In August 2003 MESA acquired 5 magnesium 
anodes from 5 prominent U.S. anode manufacturing
companies.  [Note:  Manufacturers perform final as-

sembly of the ingots, adding copper lead wires, mag
backfill, and outer packaging for shipping.]  All 5 an-
odes failed to meet the minimum current efficiency
and only one met the minimum open circuit voltage
potential.  The results were not surprising since MESA
has been testing major foreign foundry ingots having
similar results.  

To get a more current status of anode quality, MESA
commissioned in October 2007 an outside 
company to buy and test anodes from the 6 major
U.S. manufacturers.  The report was completed in
March 2008 and showed 4 anodes failed the 
current efficiency minimum and 3 anodes failed to
meet the minimum open circuit voltage potential.
This proves that many of the anodes marketed today
still DO NOT MEET industry minimum 
quality requirements.

The Testing of Magnesium Anodes
The only way to know if you have an anode that
meets the above mentioned minimum standards for
OCVP and CE is to run the ASTM G97 test (Labora-
tory Evaluation of Magnesium Sacrificial Anode Test
Specimens for Underground Applications).  This is a
precise 14-day test that only a few testing facilities in
the US are capable of performing correctly.  Costs as-
sociated with each test can run between $600 -
$1,100 per anode.  As mentioned earlier, MESA has
pre-qualified select foundries that have casting
processes in place to produce quality anode ingot.
These foundries perform their own internal chemical
composition and G97 testing and provide these re-
sults to us.  To verify our supplier’s results, MESA al-
ways tests one ingot, via a qualified 3rd party
laboratory, out of each truckload/container we order.
Failure results in a rejection of the entire shipment.

Summary – Lowest Cost vs. Real Cost
We know, because of the aforementioned test results,
that there are anodes being sold by others that DO
NOT meet the minimum standards for magnesium
anodes.  The MESA VALUE PROMISE states that we
will lead the CP industry in service and quality.  That
is why we spend so much time, money, and energy
developing foundry relationships that “we know”
and “we confirm” (3rd party lab) are turning out a
high quality raw ingot to industry specifications.  This
coupled with MESA’s own high standards for final
anode fabrication allows us to confidently assure our
customers that every anode supplied by MESA will
perform to industry expected standards.  Does this
cost more?.  You bet it does!  But if compared to a
competitor’s anode that doesn’t perform to mini-
mum standards, our extra initial cost is canceled out
minimum four-fold over the 30 year life of the MESA
anode.  Buying a MESA anode through GEC helps
your company “maintain your industry leading posi-
tion” with quality and service second to none.

[Hypothetical Cost example at 2%/yr inflation and
NO raw material increase:  MESA good anode $90 +
$250 to install = $340 per tank to last 30 years.  BAD
anode $75 + $250 to install but only lasts 10 years —
so install new anode now $90 + $300 to install but
only last another 10 years — so install new anode
now $110 + $360 to install = total cost for 30 years
of protection $1,185 per tank.] 

Not All Magnesium Anodes Are Alike

Technical 
information 
provided by

COPPER SULFATE 
CRYSTALS & 
ELECTRODES

Note: Under average conditions, an 
electrode should be emptied and cleaned
out every two or three months. However,
if the electrode is allowed to remain in
prolonged contact with low resistivity soil
or water, more frequent rejuvenation may
be desirable. For consistent results, manu-
facturers recommend using the highest
purity CuSo4 Crystal’s possible.

Precautions: 

• STORAGE: CuSo4 will deteriorate over
time. Electrodes, which are purchased in
bulk and stored for later use, should 
always be checked before placing into
service. Copper rods can become tar-
nished or pitted by deteriorating CuSo4

and the CuSo4 will become unusable. The
copper in this condition will become 
contaminated, which will cause inaccurate
readings. CuSo4 should have a rich, deep
blue color. If the crystals appear to have
become whitened or have the appearance
of being dehydrated, discard in a safe
manner and replace with fresh. Do not
store the electrodes in a damp atmos-
phere. Some types of fungus or mold can
contaminate the ceramic plug assemblies.
Always rotate your stock using the “FIFO”
(First In, First Out) method. 

• Common Source of Error: The voltmeter
used in conjunction with reference elec-
trodes should be of sufficiently high 
impedance (10 megohms or greater) so
that contact resistance, which can occur
between electrode and soil, does not 
affect readings.  When taking readings,
the ceramic plug must come in contact
with soil. Vegetation such as grass should
be moved out of the way. Grass or other
items will add resistance and result in in-
accurate readings. Reference electrodes
are designed to be durable, but over time,
the ceramic plug assembly will become
contaminated by foreign materials and 
become worn or cracked. At this point,
the replacement of the ceramic plug 
assembly is highly recommended. If the
CuSo4 mixture within the electrode 
becomes cloudy white, reverse osmosis
has occurred and rejuvenation is 
recommended. 

16906 Copper Sulfate Crystals .75 lbs.
RE-5C Copper Sulfate Electrode



ANODE INSTALLATION

Soil Type: Fertile Soils, Clay, Sandy Loam Sand, Gravel, Rocky Areas

Tank Cap.

(gal)

0 to 5000 ohm-cm 5000 to 10000 ohm-cm

Size Qty. Alloy Size Qty. Alloy

120

9#
1

H-1 9#

1

H-1

150
250

2325
500

17#
1000/850

2 4
1500
2000 3 6

1 Anode 2 Anodes 4 Anodes
2’ - 3’

*Based on 90% effective external coating, 2 ma/ft2 current density, and 30 year anode life.

Where Do They Go??
•Single anode is installed, it should be located near the tank center on either side of tank.
•Multiple anodes are installed, space them evenly around the tank. 
•Install anodes two to three feet fromthe tank and at least as deep as the centerline of the tank, he deeper the better.
•Remove outer box and plastic bag, bury the cloth bagged anode and activate with 5 gallons of water.

How Many Do I Need??

CATHODIC PROTECTION TRAINING
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Underground steel tanks corrode due to an electrochemical reaction
between the tank and the surrounding soil. The process of
corrosion occurs due to small voltage differences on the steel
surface that result in the flow of DC current from one location to
another. Where current flows from the tank into the soil, corrosion
occurs. This location is called the anode in a corrosion circuit.
Where current flows from the soil to the tank, no corrosion occurs.
This location is called the cathode. The progress of corrosion is
determined by the amount of current flowing between the anode
and the cathode and whether the locations of the anode/cathode

remain constant over time. Corrosion rates are generally higher in
wet soil environments since the conductivity of the soil promotes
the flow of DC current in the corrosion circuit.
Corrosion generally exhibits itself on underground tanks in either a
general overall rusting or more commonly, a pitting attack. Pit
locations may result from metallurgical conditions of the steel
surface or soil variations such as rocks, salts, fertilizer, moisture
concentration, oxygen concentration, etc.

WHY TANKS CORRODE

Protecting underground tanks from corrosion is easily achieved by
the use of two commonly applied protection methods: external
coating and cathodic protection. These two methods are
complementary and should be used in conjunction with the other. An
effective external protective coating insulates the steel from the soil
environment, thus preventing the flow of corrosion current from the
anode to the cathode. An effective external coating can protect over
99% of the tank surface area. However, no coating is perfect.
Damage from construction or soil stresses create tiny defects, which
may result in accelerated corrosion at the defect.
Cathodic protection prevents corrosion at those defects by applying

DC current from an external source, forcingthe tank to become a
cathode. Application of sufficient DC current to the tank will prevent
any corrosion from occurring. The two general types of cathodic
protection systems are sacrificial and impressed current. Sacrificial
systems are used when the amount of current required for
protection is small, such as in underground propane tanks.
Impressed current systems are more commonly used for large
structures such as large diameter pipelines.
Electrical isolation of the tank from metallic piping systems and
electrical grounds is critical for the cathodic protection system’s
effectiveness.

PREVENTING CORROSION

Sacrificial systems work by creating a galvanic connection between
two different metals. The most common anode material is
magnesium, which when coupled to steel results in DC current flow
from the magnesium to the steel. The open circuit potential of steel
is about –0.50 volts referenced to a copper sulfate electrode. The

open circuit potential of magnesium is about –1.55V to –1.80V. By
connecting the two metals together, the difference of 1 to 1.25V
volts results in current flow to the tank that overcomes the natural
corrosion cells that exist on the tank. With this current available to
the tank, no corrosion occurs.

HOW SACRIFICIAL CATHODIC PROTECTION WORKS

MAGNESIUM ANODES
There are a variety of anode sizes and alloys used for
cathodic protection. The two primary alloys are designated as H-1
(or AZ63) and High Potential. The H-1 alloy is produced from
recycled magnesium and has an open circuit potential of
approximately –1.55V. This alloy is well suited for protection of
underground propane tanks. The High Potential alloy is 99% pure
magnesium having an open circuit potential up to –1.8 V. This alloy
should be used for soil applications over 10,000 ohm-cm resistivity.
The two most common anode sizes used for underground propane

tanks are 9 lb. and 17 lb. The size designation relates to the metal
weight. 10’ of #12 TW insulated wire is attached to the anodes.
Anodes are then backfilled in a mixture of gypsum, bentonite, and
sodium sulfate to lower the electrical resistance of the anode to soil.
The mixture is a low cost, nonhazardous, electrically conductive

backfill. The anode and backfill is then packaged in a cotton bag
and either a cardboard box or paper bag. Actual shipping weight of
these anodes with backfill is 27 lb. and 45 lb.

Magnesium anodes can protect underground tanks in most soil
conditions. The H-1 alloy is generally very effective. The chart
below provides size and quantity recommendations for various size
tanks based on conservative design assumptions. This chart covers
soil conditions up to 10,000 ohm-centimeter resistivity. Resistivities
higher than 10,000 ohm-cm generally represent very dry soils.
Verification of soil resistivity can be performed through soil analysis.
Contact us for design recommendations in locations where soil
resistivities exceed 10,000 ohm-cm, or if there is no effective
external coating on the tank.
The propane service line from the tank to the house also must be
considered in the cathodic protection design, unless the service line
is plastic. All underground steel pipe should be externally coated
with a corrosion resistant material. The service line should be
electrically isolated at the house with an insulating fitting or union.
If service pipe is less than 50’ in length, the tank anodes will provide
sufficient current to protect both tank and pipe. For longer lengths
of pipe, an additional anode may be required at the house
connection.
If another metallic material such as copper is used for service
piping, the pipe should be electrically isolated from the tank at the

fill pipe connection. Copper and steel create a galvanic couple that
will accelerate corrosion of the steel tank when directly connected
to copper piping. Generally, copper piping does not require cathodic
protection.

APPLICATION RECOMMENDATIONS
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Company:      Customer:

Representative:      Address:

TANK ID
TANK SERIAL
NUMBER MANUFACTURER YEAR REMARKS

TANK ID
UG or 
AG/UG SIZE

TANK 
INSTALLATION 
DATE

CP 
INSTALLATION 
DATE

NATIVE T/S 
POTENTIAL    
(NO C.P.) 

ACTIVE  T/S 
POTENTIAL    
(C.P. APPLIED) REMARKS

Circle one

ANODE  9lb. or   17lb. or    32lb.

MATERIAL  Magnesium   or  Zinc  
 Fill Pipe Riser

TYPE

QUANTITY

TANK ISOLATED?     Yes  or  No

DATE

TANK-TO-
SOIL 
POTENTIAL

HOUSE-TO-SOIL
POTENTIAL ** TECHNICIAN

ANNUAL CATHODIC PROTECTION SURVEY

REMARKS  i.e. weather, soil conditions, etc.

INITIAL CATHODIC PROTECTION INSTALLATION

CATHODIC PROTECTION SYSTEM SPECIFICATIONS

TOP VIEW OF TANK

DRAW DIAGRAM OF ANODE POSITIONS and CONNECTION LOCATIONS ON TANK

Note: ** House-to-soil potential is the reading you get measuring on the other side of a tank isolation device, between it and the house.

TANK AND SITE SPECIFICATIONS

PHYSICAL LOCATION

_________

 H1 or    HP (High Potential)

Cathodic Protection Records
for Underground Propane Tank

Cathodic
Protection

Underground
Propane Tanks

Training
-NOTICE -

Training programs provided by Gas Equipment Company, Inc. are in-
tended to further the knowledge of trained LP Gas industry personnel,
and should not be construed to replace manufacturer instructions.

Installation, usage, and maintenance of all products must be in
compliance with all manufacturer instructions as well requirements
and provisions of NFPA #54, NFPA #58, DOT, ANSI, and all appli-
cable federal, state, provincial and local standards, codes, regula-
tions, and laws.

Inspection and maintenance on a periodic basis is essential. In-
stallation and maintenance should be performed only by qualified
personnel. Be sure all instructions are read and understood be-
fore installation, operation, and service.

- IMPORTANT INFORMATION -
All products are mechanical devices that will eventually become in-
operative due to wear, corrosion and aging of components made of
certain materials such as rubber. The environment and conditions of
use will determine the safe service life of these products. Periodic in-
spection and maintenance are essential to avoid serious injury and
property damage.

Many products are manufactured for storage, transport, transfer
and use with toxic flammable and dangerous liquids and gases.
Such substances should be handled by experienced and trained
personnel only, using accepted governmental and industrial
safety procedures. Never vent LP-Gas near any possible source
of ignition.

Product must be installed and used in strict conformance with
NFPA Pamphlet 58 and/or NFPA Pamphlet 54 and all other
codes, regulations and manufacturer recommendations. Failure to
follow these codes, regulations and recommendations could re-
sult in hazardous installation, bodily injury and/or death.

It is the LP Gas Marketer’s responsibility to confirm that installations
are properly designed and installed in accordance with all safety
codes, regulations and manufacturer recommendations; including
your local authority having jurisdiction. It is common for various
state or local authorities having jurisdiction to adopt additional or ex-
ceptional compliance requirements to a federal standard.

Gas Equipment Company
offers FREE

Underground Propane
Tank Cathodic Protection  

training.  

Call your branch to 
schedule your 
FREE training 
class today.

Technical information provided by

Houston TX
(800) 334-7816

Kansas City MO
(800) 821-5062

Little Rock AR
(800) 643-8222

Dallas TX
(800) 821-1829

St. Louis MO
(800) 423-4685

Richmond VA
(800) 368-4013

Fayetteville NC
(800) 447-1625

Orlando FL
(800) 821-0631

Indianapolis IN
(800) 241-1971

Atlanta GA
(800) 241-4155

SINCE 1937

www.gasequipment.com Gas Equipment Co. TV / www.youtube.com/GasEquipmentTV

Chandler OK
(800) 763-0953
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