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From the desk of . . .

Martin Lunde, GARN® developer and founder

WHY EMPHASIZE CORROSION
PROTECTION?
	
  
We always get asked by our new customers “Why so much emphasis on water treatment and testing?”
Once in a while, we hear from a customer whose GARN WHS unit has been operating fine for a number of
years, but then all of a sudden they discover some active corrosion or even a leak.
Often they follow all the directions in the manual for cleaning, filling, and testing for a number of years, but
since everything has been so steady they tend to forget to send a couple samples in every 6 months as
recommended.

REGULAR TESTING IS CRITICAL AND TESTING IS FREE FOR THE LIFE OF YOUR GARN UNIT!
Once a leak occurs, without regular test reports, it is very difficult to determine what may have changed in
the water chemistry of a system. But obviously something did change. (see case study below)

CORROSION and LEAKS
Once corrosion has occurred, a series of
water samples should be sent into the
water-testing lab. The lab GARN
recommends specializes in treating
water based heating systems. They are
very good at helping the GARN WHS
owner attempt to identify what might
have changed. Usually there has been
a dramatic drop in the water
treatment's potency.

Steel in water is always susceptible to corrosion It is basic chemistry - NOT a manufacturing problem
Only monitoring the water chemistry can prevent it.
Steel will corrode in the presence of moisture. No manufacture of steel
tanks can change that and that is why GARN specifically offers no
Warranty against corrosion. The only prevention is proper water
treatment, testing and correction. And only the owner can do that. It is
like maintaining the proper concentration of antifreeze in your car
radiator. If you have a leak and re-fill with plain water.... your radiator
WILL freeze and burst in the winter. Ford can't change the laws of
chemistry and neither can GARN.
	
  

COMMON SIGNS THAT
CORROSION MIGHT BE
OCCURING
Visual inspection is always a good
indicator of the quality of the water
and steel. Some indicators of reduced
water treatment effectiveness are:
• Boiling of the unit
• Heat exchanger performance drop
indicating clogging.
• Sediment formation in the tank
• Frequent water addition
• And, most importantly, the water
tests low for its protective chemical

WHAT NOW?
As unpleasant and time consuming as
it is, your GARN WHS unit can be
scraped and cleaned to remove the
rust blisters. If there are leaks, they can
be easily repaired by a welder.

REPAIRABLE = LONG LIFE
The good news is, that after one of
these awful events has occurred, a
proper water treatment program can
protect your unit so it should provide
decades of service. Any competitive
product would also have corroded, but
could NOT be repaired.
For additional information please
visit www.garn.com.

Only a GARN unit can be repaired and put back into service
	
  

GARN WHS… easy to own, a joy to operate and simply the best!
	
  

CASE STUDY
	
  
A RECENT CASE IN POINT
In January 2014, a customer who purchased a GARN WHS-2000 in 2009 indicated that he had corrosion and
blisters in his unit and wanted to know why. Our investigation revealed the following.
GOOD PAST PERFORMANCE DOES NOT GUARANTEE GOOD FUTURE RESULTS
From April 2010 through June 2012 the owner sent in water samples for testing. During this period he was
‘steady Eddie’ as far as the sampling schedule and test results were concerned. After the June 2012 water
sample, the next sample was not received by the lab until 9 1/2 months later, in March, 2013. Testing of that
sample indicated the nitrite level was critically low at 20% of required level for corrosion protection; thus
corrosion was occurring.
LOW NITRITE LEVELS
A low nitrite level can be indicative of a number of issues including (but not limited to):
•

A large water loss and resultant refill which dilutes the nitrite. Water	
  additions	
  also	
  bring	
  in	
  new	
  oxygen	
  
which	
  further	
  depletes	
  nitrite	
  levels.	
  

•

Fill water that is loaded with suspended and/or dissolved iron. The nitrites treat (oxidize) the iron in the
water forming precipitates (sludge) that settles to the bottom and can plug small passages, as normally
found in heat exchangers. Initially the iron is dissolved in the fill water; however, following addition of
the nitrite an oxidizing reaction occurs, the iron becomes insoluble and it “falls out” of the water. These
deposits compromise efficiencies (reducing heat transfer) while the sludge promotes localized under
deposit corrosion. During the course of these reactions nitrite is consumed.

•

Fill water high in chlorides and or sulfates pose difficulties in maintaining proper corrosion control.
Nitrites used for corrosion protection and control maintain a passivated (coated) metal surface.
Chlorides and sulfates directly attack this passivated surface and expose certain areas to localized
attack.

•

Biological activity which consumes nitrite. In addition, biologics can create a biofilm which leads to
disruption of uniform system passivation, hence localized corrosion can occur.

•

A	
  continual	
  drop	
  in	
  nitrite	
  levels	
  is	
  strong	
  evidence	
  of	
  a	
  dirty	
  system	
  with	
  significant	
  sludge	
  accumulation.

•

In all cases, the nitrites are reduced to such a low concentration that they are ineffective in preventing
corrosion. The lab told the owner that additional chemical was to be added ASAP as the nitrite level
was critically low. Two pails of chemical were ordered and shipped.

ALWAYS RETEST AFTER A CORRECTIVE TREATMENT
A follow up water sample was never received by the lab until eight (8) months later in November 2013. The
nitrite levels remained low, so the lab again told the owner to add additional chemical, which was ordered
and shipped. At the same time the owner ordered 2 new anode rods, to replace the two existing degraded
anode rods.
INSPECTION IS BEST IF THINGS CHANGE
The owner elected to drain the unit, and found random blistering and pitting. A picture of the typical blister
before scraping and cleaning is shown above.

TYPICAL PITTING AFTER SCRAPING

	
  
CLEANING AND SCRAPING IS MESSY... BUT NECESSARY TO MAINTAIN A LONG USEFUL LIFE
This scraping and cleaning process takes significant time and effort, and is messy, to say the least. Once
completed and new water/chemicals are added, it should minimize any further corrosion. However, twice
per year testing is still required.
LOCAL FILL WATER DRAMATICALLY IMPACTS TREATMENT
A subsequent test of the GARN “raw fill water” (received in February 2014) indicated very high iron and
chloride concentrations, plus some sulfates; which point to the reason for low PPM nitrite concentrations
after treating. Had GARN water samples been submitted immediately after treating, the low nitrite levels
would have been detected and additional chemical could have been added. Saving 8 ½ months of nitrite
levels too low to provide corrosion protection.
IMPROPER INSTALLATION CAN AGGREVATE CORROSION
It has not been possible to date to ascertain if the unit was installed correctly. If copper pipe was
improperly connected to the unit or if there is a stray voltage issue, it could lead to significant corrosion if
not properly addressed at the time of installation.

SO WHAT WAS LEARNED?
The one thing we all know is that steel will corrode in the presence of water. Even stainless steel will
corrode under the right conditions in the presence of water. The things that minimize the corrosion
potential are:
•

Proper physical cleaning of the unit before the first fill.

•

Chemical precleaning and water circulation after the physical cleaning using the preclean chemicals
supplied with the Water Treatment Program. This precleaning also passivates the steel surface.

•

The filtration of the GARN WHS fill water to remove suspended solids using the 5 micron or smaller
filter supplied with the unit.

•

Proper chemical treatment with consistent periodic testing every 6 months is essential and critical.
This is best if done in the spring and fall. Water chemistry can change with inactivity.

•

Periodic checking and replacement of the anode rod as required.

•

Additional water testing following the addition of a significant quantity of new water (as a result of
boiling or a spill). Additional chemical is always required in these cases; biocide may be required if
biologics are present.

•

The use of a “side arm filter” that continuously filters the GARN WHS water may be required in specific
cases.

•

Always, always provide a second sample immediately after a treatment adjustment.

In other words, follow the guidelines in the Owner’s Manual and those offered by the lab.
ONLY GARN IS DESIGNED TO MINIMIZE CORROSION AND PROVIDES FOR REPAIR IF IT DOES OCCUR
The owner is fortunate in that the issue was caught before a leak developed. The good news is the GARN
WHS is fixable because the manway allows access for internal repairs. So if a leak did develop, it could be
easily eliminated. Furthermore, all internal seams of the GARN WHS unit are seal welded to prevent crevice
corrosion. Not so with any other units. If this had been a typical outdoor wood heating unit, there would
have been no indication of a problem until a leak developed, corrosion was extensive and the unit was
non-repairable “junk.”
TEST, TEST, TEST AND YOUR GARN WILL LAST FOR DECADES
As an owner, the best thing you can do for the life of your GARN WHS unit is to have the water tested
•
•
•
•

every 6 months,
whenever you add treatment,
whenever you add a substantial amount of water or
whenever you notice a change in the operation of your system (such as a plugged heat exchanger).

The result of following the guidelines is that the vast majority of the original GARN WHS units that were
manufactured since the mid 1980’s are still operating.	
  Incidents	
  have	
  occurred	
  from	
  time	
  to	
  time;	
  however,	
  
all	
  cases	
  of	
  corrosion	
  have	
  been	
  traced	
  back	
  to	
  missed	
  indicators	
  and	
  missed	
  opportunities	
  for	
  prevention.	
  
CORROSION PROTECTION IS MAJOR FOCUS IN THE MANUALS
That is why 5 pages of the GARN WHS Owner’s Manual are devoted to water treatment and corrosion
issues.
For additional information please visit www.garn.com.
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