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I. EXECUTIVE SUMMARY 

The goal of this research project is to evaluate the potential use of the Wellan 2000 water 

treatment device to control the formation of mineral scale, metal corrosion and biological 

growth in cooling tower water systems used as a means for heat rejection for building 

cooling systems at New York City facilities.  In the Spring of 2012, the Museum of the 

City of New York agreed to allow the installation of this device as a test case for this 

project. The Museum uses an open loop cooling tower water system for rejecting heat 

from its chilled water system, and prior to the installation of the Wellan 2000 water 

treatment devices had used chemical treatment to control scale, corrosion and bacteria 

growth buildup as is typically done for cooling tower water systems in most buildings. 

The Wellan 2000 is a ring-type device clamped on the outside of one or more pipes 

through which the water flows. According to the inventor, Clauss Wagner, the technology 

operates based on the principles of quantum physics, and the basis that each atomic 

particle in the flowing water gives off a unique, and distinct 'signature' frequency pattern 

(vibrations). Based in Germany, the manufacturer uses a white laser and proprietary 

process technology to impart a new “active” oscillation for each type of substance in the 

water whereby this process reportedly prevents bacteria buildup and scale formation on 

metal surfaces. The rings are composed of magnesium, aluminum, silicon, and other 

metals and are warranted for at least ten years. No internal or external energy source is 

required to operate the Wellan rings. 

In order to measure the performance of the Wellan rings at the Museum of the City of 

New York, DDC retained Kallen & Lemelson to monitor system parameters from April 1, 

2012 through July 2014.  The results are reported herein. 
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Benefits to the City 

The City experiences substantial costs for chemical treatment of cooling tower water 

systems in its buildings.  Elimination of this chemical treatment could provide substantial 

savings in operating costs for buildings with cooling towers. 

The Wellan 2000 rings do not use chemicals and could eliminate the costs associated 

with chemical treatment of cooling tower water. The product is widely used in Europe, 

Asia, and has just recently been introduced to the U.S. market. DDC had conducted 

interviews and site visits of local and out of state commercial users and concluded that 

the technology looks promising for citywide application. 

Scope of Research 

Wellan 2000 rings as manufactured by Wellan Energy Systems, Inc. were installed on the 

return water piping for the cooling tower at the Museum of the City of New York.  

Subsequent to installing the Wellan rings, chemical treatment was initially reduced, then 

about one month later, completely eliminated. 

A procedure for testing and monitoring the performance of the cooling tower water 

system was established and continued testing and monitoring at the Museum was 

conducted between April 2012 and July 2014.  The results of the monthly testing and 

monitoring are contained in the Appendices. 
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II. INTRODUCTION 

Wellan rings are a relatively new technology for water treatment in building systems.  

DDC had previously installed Wellan rings at the well water system at the Brooklyn 

Children’s Museum where there had previously been problems with scaling and biofilm in 

the well screens.  The Wellan rings were installed at the Brooklyn Children’s Museum in 

the Fall of 2009 and Kallen & Lemelson was retained by DDC to monitor the installation 

and testing from February 1, 2010 through May 2011.  The results appeared to be 

favorable with well water quality being properly maintained throughout the monitoring 

period and the lack of significant buildup inside the cooling towers. 

Subsequently, DDC became aware of an installation at Con Edison’s cooling towers at 

their corporate office building on 14th Street in New York City.  Con Edison reported 

favorable results for the installation of the Wellan rings and were planning on weaning the 

cooling tower water system off of chemical treatment. 

If Wellan rings can be installed on cooling tower water system allowing for discontinuance 

of chemical treatment, there would be a substantial savings in the operation of the 

cooling towers as chemical treatment of cooling tower water is costly. 

DDC decided to try testing this strategy on one of their buildings.  The Museum of the 

City of New York, located at 1220 Fifth Avenue, was selected for a trial installation.  The 

Museum has a 568-ton cooling tower and condenser water system installed in 2007 as 

part of a renovation project.  Kallen & Lemelson was retained to implement a monitoring 

program beginning in March 2012 through July 2014, with cooling tower water system 

operating without chemical treatment after the Wellan 2000 rings were installed. 

DDC’s success with the Wellan rings was significant.  However, the application for 

ground water based applications throughout the city is very small.  Cooling towers, on the 

other hand, represent a much greater target use. 
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III. DESCRIPTION OF WELLAN 2000 RINGS 

The Wellan 2000 rings are a proprietary device manufactured by Wellan Energy 

Systems, Inc. in Germany (website:  www.wellanenergy.com ).  The product is a metal 

alloy ring which is clamped onto the exterior of a pipe and is advertised to improve the 

system’s water quality. 

The principle of operation is based on quantum physics and the principle that each atom 

particle in the flowing water gives off a unique and distinct “signature” frequency pattern.  

The manufacturer in Germany, using a white laser and proprietary engineering software 

technology, imparts a new “active” oscillation for each type of substance in the water, 

thereby modifying the substance, including bacteria, and preventing it from adhering to 

any piping.  The rings are composed of magnesium, aluminum and silicon and are 

warranted for ten (10) years.  No internal or external power source is required to operate 

the rings.   

It is manufactured in two pieces (halves) and is attached to any pipe by two small hex 

bolts.  Prices for each ring vary depending on pipe diameter size.  Each ring is generally 

installed away from any magnetic field in the vicinity, including motorized devices.  Ring 

location and actual installation is performed by a Wellan representative to insure best 

possible performance.  Occasionally, a ring may have to be relocated if it is not 

performing as specified.

http://www.wellanenergy.com/


WELLAN 2000 RING INSTALLATION 
DEMONSTRATION AT MUSEUM OF THE CITY OF NY 
COOLING TOWER WATER SYSTEM 
DECEMBER 2, 2014 
 
 

 
 
KALLEN & LEMELSON, CONSULTING ENGINEERS, LLP PAGE 5 

IV. MUSEUM OF THE CITY OF NEW YORK 

A. Description of Cooling Tower System 

Under a recent renovation project for the Museum of the City of New York, 

located at 1220 Fifth Avenue in the borough of Manhattan, new chillers and a 

cooling tower system were installed.  Two (2) Baltimore Air Coil Model VTL-272-

P cooling towers, each with a rated capacity of 284 tons, have been installed on 

the roof of the Museum in support of the installation of two new 262-ton each 

Carrier Model 30HKC271 chillers.  A schematic flow diagram for the cooling 

tower water (condenser water) system is contained in Appendix A.  The cooling 

tower operates year ‘round rejecting heat from the chiller during the summer and 

providing free cooling through the plate and frame heat exchanger HX-1 during 

the winter.   

The condenser water pumps circulate 752.7 gpm through each cooling tower.  

The system includes a fully automated chemical treatment system which 

automatically adds chemicals to the cooling tower water being circulated to 

maintain water quality.  The cooling tower is an open loop system which sprays 

water over a fill material which allows the water to cool via evaporation of a 

portion of the water as ambient air is circulated through the cooling tower via its 

fans.  The evaporation process requires that fresh city water be regularly 

introduced into the system to make up for the evaporated water.  The regular 

introduction of fresh city water and the open nature of the cooling tower results in 

oxygen rich water which accelerates corrosion.  The evaporation process causes 

the precipitation of minerals into the water which can be a concern for scale 

formation and fouling of piping and heat transfer surfaces which can reduce the 

efficiencies and capacities of the systems served. 
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The open configuration can also allow for bacterial growth which can be a cause 

of heat transfer surface fouling and can also be a health hazard with the 

formation of Legionella. 

Thus, when using cooling tower water systems, expensive chemical treatment of 

the water is mandatory to prevent poor water quality which can deteriorate the 

systems served and potentially create a health hazard.  In addition to chemical 

treatment, a periodic blowdown process is used to control dissolved solids. 

B. Installation of Wellan 2000 Rings 

On March 1, 2012, Wellan rings were installed as shown on the flow schematic in 

Appendix A and the pictures in Appendix D.  The location and installation of the 

rings were selected and performed by the manufacturer. 

Subsequent to the installation, the Wellan rings, normal chemical treatment 

continued until April 6, 2012 when chemical treatment was ceased. 

Based on information provided by Wellan, the results of installing the rings on an 

existing cooling tower water system will vary depending on the extent to which 

there are existing mineral scale and metal oxidation deposits in the system when 

the rings are installed.  If there is a high degree of scale and rust, after installing 

the rings there will be an increase in mineral and metallic ion levels in the water 

as deposits are dissolved.  These levels may continue to rise for a period, level 

off and then drop to goal levels.  If the system is clear of deposits, there would be 

no change in mineral and metallic ion levels and the system will perform with 

good water quality without using chemicals. 

It should be noted that it is important to continue the normal periodic timed blow 

down process to control water conductivity due to the evaporation process. 
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C. Testing and Methodology 

In order to monitor the water quality after installing the Wellan rings, it was 

recommended to use a third party independent water treatment consultant to test 

the water quality on a monthly basis. 

To judge the effectiveness of the Wellan rings as a replacement to chemical 

treatment, three (3) basic parameters were monitored in the cooling tower 

(condenser) water system. 

1. Dissolved Solids:  Monitored by measuring conductivity of the water.  

Measurement of conductivity provides an indication of dissolved minerals 

in the recirculating water system.  If the dissolved mineral content 

becomes too high, scale formation increases with a reduction in heat 

transfer and the possibility of accelerated metal corrosion. 

2. Corrosion Potential:  Typically treated by adding corrosion inhibitors to 

the water and monitoring the levels of the inhibitors.  Since chemical 

inhibitor treatment was eliminated, the amount of minerals including 

copper, zinc and iron in the water was monitored as an indication of 

corrosion. 

A common approach to monitor corrosion potential in a cooling tower 

system is to install corrosion coupon racks and a pipe spool rack, which 

allow for direct measurement.  This was recommended by our third party 

water treatment consultant for the Museum of the City of New York 

system.  Due to budget limitations during the first year of the testing, we 

were not able to install the coupon racks and spool racks. 

At the start of the second year (2013) of the demonstration, funds 

became available and a coupon rack and spool rack were installed on 

February 6, 2013. 
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3. Bacterial Growth:  Biofilm formation is a leading cause of reduced heat 

exchanger performance in cooling towers, and can be a health hazard by 

leading to a Legionella outbreak.  In traditional chemical water treatment, 

bacteria is controlled by the application of alternating biocides.  Bacteria 

levels in the cooling towers were monitored through monthly dip slide 

tests and Legionella testing, performed every three (3) months. 

Tower Water, an independent water treatment consultant, was retained by Kallen 

& Lemelson to provide monthly water quality testing as described above over a 

period of nineteen months from March 2012 to July 2014.  Initial testing was 

performed prior to the installation of the Wellan rings, one month after the rings 

were installed with chemical treatment, and then monthly thereafter without 

chemical treatment. 

D. Test Results 

Reports for testing performed by Tower Water are contained in Appendices C, G, 

H and I.  The February 28, 2012 report represents water quality just prior to 

installation of the rings.  The April 6, 2012 report indicates conditions just prior to 

stopping chemical treatment. 

Legionella Bacteria:   

The May 10, 2012 test, which was one (1) month after chemical treatment was 

discontinued, indicated aerobic bacteria results (using dip slides) of 100 

colonies/ml.  This is the maximum level acceptable for an open tower system. 

On June 19, 2012, tests for Legionella bacteria (aerobic bacteria) indicated 480 

colonies/ml.  This was considered to be well above acceptable levels and 

potentially unhealthy.  At this time it was also determined that the cooling tower’s 

automatic blowdown system was not functioning and had not been functioning for 

some time. 
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On June 19, 2012, Tower Water repaired and calibrated the automatic blowdown 

and set it to maintain a conductivity level of 850 microhms as recommended by 

Dave Shashi of Wellan Ring. 

On July 12, 2012, a meeting was held to discuss action to be taken to correct the 

bacteria levels in the cooling tower.  (See Appendix F for meeting minutes.)  The 

conclusion of the meeting was that the basin of the cooling tower had a 

significant accumulation of debris and that the Legionella condition presumably 

pre-existed the installation of the Wellan rings and was manifested as the 

outdoor temperatures increased.  The lack of blowdown was probably the main 

source of this problem. 

Tower Water was retained by the Museum to flush, thoroughly clean and 

disinfect the tower basins and to flush the piping system. 

Subsequent to the cleaning, the demonstration testing was resumed.  Legionella 

reports subsequent to the initial incident are contained in Appendix H. 

Coupons and Spool Piece: 

On February 6, 2013, the coupon rack and spool piece installation was complete.  

Two (2) carbon steel and two (2) copper coupons were installed initially in the 

coupon rack.  On April 1, 2013, the first coupon report was taken.  Two of the 

three installed coupons (one steel and one copper) showed negligible corrosion.  

The third steel coupon, which was positioned downstream of the copper coupon, 

showed excessive corrosion due to pitting and was rated poor.  (The positioning 

of the coupons in the flow, steel to copper and back to steel was intended to 

represent the way the system flow encounters the piping material, located in the 

chiller heat exchangers.) 

On May 7, 2013 a second coupon report was collected, 101 days after the 

coupons were originally installed.  The steel coupon downstream of the copper 
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coupon showed excessive corrosion due to pitting and localized corrosion.  The 

coupon was removed from the system and sent to an independent laboratory, 

Cyrus Rice Consultants, for review and analysis by Mr. Jay Farmerie.  The 

analysis report prepared by Cyrus Rice Consultants is contained in Appendix G 

as part of Tower Water’s supplementary report.  They observed that although the 

main surface of the coupon was intact, localized areas were severely corroded 

with full penetration.  The localized corrosion was believed to have occurred due 

to the galvanic interaction between the steel and copper test coupons.  They 

noted that the average 1.34 mpg corrosion rate that was measured in the 90+ 

days that the coupon was in the system would normally be considered good to 

excellent corrosion control.  However, the localized nature of the corrosion 

causes the results to be rated poor. 

After further discussion with Wellan Rings and with DDC Engineers, it was 

agreed to insert four (4) new coupons which would represent a conventional 

galvanic series order:  galvanized steel, steel, brass and copper.  The coupon 

rack setup was checked for proper procedures confirming that coupons are 

installed with the broad face vertical and adjusting the coupon rack flow rates so 

that velocity matched the condenser water system velocities.  The new coupons 

were inserted on July 2013 and a new 90 day period initiated. 

Subsequent coupon lab reports were made on August 7, 2013 and approximately 

every 90 days through July 29, 2014.  The August 7, 2013 report showed 

negligible corrosion for all four coupons.  Subsequent reports indicated some 

moderate corrosion for the galvanized steel and steel coupons, but the measured 

corrosion rate was still within what is considered a good range.  In August 2013 

Tower Water noted that the steel and galvanized steel coupons exhibited a 

biofilm layer and “white rust” on the galvanized coupon.  For all subsequent 

coupon reports, Tower Water reported a poor rating for the steel coupon with 
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mild corrosion for the galvanized steel coupon and negligible corrosion for the 

brass and copper coupons.  The steel coupon consistently indicated a corrosion 

rate of greater than 5 MPY (1 MPY = 0.001 inches/year), except for the August 1, 

2014 coupon report which indicated a 2.12 rate. 

A carbon steel spool piece that had been in the system since February 6, 2013 

was removed from the system on December 12, 2013 and inspected.  The report 

provided by Hoffmann and Feige indicated that there were no signs of corrosion 

in the spool piece. 

A new spool piece was inserted on December 12, 2013 and was removed on 

July 29, 2014.  The Hoffmann and Feige report for the second spool piece noted 

some pitting at the ends of the spool piece where there were heavier deposits on 

the interior of the pipe.  Hoffman and Feige felt that the pits may be an indicator 

of microbially influenced corrosion (MIC) starting.  However, there were no 

definitive indications that MIC was occurring. 

In summary, after about two and a half years of operating the cooling tower 

system at 1220 Fifth Avenue with no chemical treatment and the Wellan 2000 

rings installed, there appeared to be no detrimental effects on the system.  The 

Wellan 2000 rings appear to have performed successfully as a substitute for 

expensive chemical treatment that is normally applied for cooling tower systems. 

1. Dissolved Solids:  Based on water quality reports taken monthly, 

dissolved solids were controlled by the Wellan 2000 rings. 

2. Corrosion Potential:  While Tower Water, the water treatment consultant 

for the test, felt that based on the coupon analysis of steel and 

galvanized steel coupons there was some indication that corrosion was 

occurring at a slightly higher rate than would be expected with normal 

chemical treatment, in general there was no significant corrosion noted.  
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The two carbon steel spool pieces showed no corrosion after seventeen 

(17) months in the system.  (The first spool piece was in the system for 

ten (10) months and the second spool piece for seven (7) months.)  The 

second spool piece showed some pitting at the ends, which caused 

Hoffman and Feige to suspect that there may be microbially influenced 

corrosion, but it was not conclusive.  In spite of the questionable coupon 

and spool piece corrosion results, it appears that the Wellan 2000 rings 

are providing fair to good corrosion protection. 

3. Bacteria Growth:  Based on bacteria sampling and reports, it appears 

that the Wellan 2000 rings, along with properly controlled blowdown, 

provide for control of bacteria in the cooling tower water equal to what 

would be achieved via normal chemical treatment. 
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V. CONCLUSIONS 

Based on two and one half years of the cooling tower system being operated without 

chemical treatment, the Wellan rings appeared to be protecting the system from 

corrosion and bacterial growth to approximately the same extent that could be expected 

while using chemical treatment.  Use of the Wellan rings in lieu of chemical treatment for 

open cooling towers appears to be a viable option. 

The results of this project period are summarized below: 

 Throughout the time frame, the coupon analysis showed some accelerated 

corrosion rates on the mild steel and to a lesser degree for the galvanized steel. 

 Bacteria levels to be within an acceptable range during most of the analyzed 

period, even though we did find some elevated Legionella bacteria levels in a few 

of the system tests performed.  Subsequent tests always showed that levels 

returned to acceptable levels without the application of biocide chemical 

treatment. 

 The cycles of concentration remained within range throughout most of our 

analysis period and control equipment on site is working properly. 

 The spool sample that we had sent to a metallurgist showed some possible signs 

of MIC (microbial influenced corrosion) which could be a sign of potential 

problems, but yet unsubstantiated. 

 The iron and copper levels in the system remained in an acceptable range 

throughout the analysis period and water was clear when sampled. 

Chemical treatment for the cooling towers at the Museum of the City of New York is 

valued at $6,500 per year, which includes monthly service visits.  This does not include 

coupon tests, spool piece analysis or Legionella tests.  While using the Wellan rings, the 

cost of the chemicals is saved, but the service contract for monitoring water quality and 

regular adjustment of blowdown rate is still needed.  Intensive monitoring during this 
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investigation (spool piece report, coupon tests and Legionella testing), resulted in unusal 

monitoring costs not typical for a treated system.  Costs, however, over time may be 

reduced by the Owner/Operator as satisfactory results indicate controlled conditions, and 

the level and frequency of monitoring is reduced. 

Chemical treatment costs will increase as the size of the cooling tower increases.  Wellan 

ring monitoring costs should be independent of system capacity.   

.
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VI. RECOMMENDATIONS 

It is recommended that Wellan rings be considered as a viable cost savings option for 

open cooling tower systems.  Together with a water quality testing and monitoring 

contract with a reputable water treatment firm, the system should provide quality water.  

This option should virtually eliminate chemical treatment costs.  An exception may be the 

need to occasionally add some biocides to mitigate potential microbial corrosion effects, 

though this has not been demonstrated as being conclusive. 

In addition to any water treatment system (chemical or Wellan rings), cooling tower 

basins and fill should be drained and thoroughly cleaned at least once a year, and the 

automatic blowdown system properly calibrated, set and checked monthly. 

A potential drawback for proceeding with the Wellan ring option is obtaining the services 

of a reputable water treatment company who will provide unbiased test reports in lieu of 

discrediting the Wellan rings in order to sell chemical treatment. 

Furthermore, the system monitoring costs recommended with a Wellan ring installation 

can exceed the costs for normal service and chemical treatment for smaller systems such 

as the 570 ton system installed at the Museum of the City of New York.  The economic 

advantage of the Wellan ring system should be seen on larger systems, 2,000 tons and 

greater, where the chemical treatment costs would increase significantly but the Wellan 

ring monitoring costs stay approximately the same. 
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APPENDIX A COOLING TOWER WATER SYSTEM SCHEMATIC
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APPENDIX B WELLAN 2000 RINGS CATALOG DATA
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APPENDIX C  TOWER WATER MONTHLY OBSERVATIONS AND REPORTS
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APPENDIX D PICTURES



 

MUSEUM OF THE CITY OF NEW YORK 



 

COOLING TOWER CHEMICAL TREATMENT TANKS AND PUMPS IN USE BEFORE WELLAN RINGS ARE INSTALLED 



 

WELLAN RING 



 

WELLAN RING BEING INSTALLED ON PIPE AT COOLING TOWER 



 

WELLAN RING BEING INSTALLED ON PIPE TO COOLING TOWER 



 

WELLAN RING BEING INSTALLED 



 

PREPARING PIPE FOR WELLAN RING INSTALLATION 



 

PREPARING PIPE FOR WELLAN RING INSTALLATION 



 

INSTALLING WELLAN RING 



 

INSTALLING WELLAN RING 



 

WRAPPING WELLAN RING AFTER INSTALLATION 



 

WRAPPING WELLAN RING AFTER INSTALLATION 



 

WELLAN RINGS INSTALLED ON TWO COOLING TOWERS 



 

CONDENSER WATER PIPING AND PUMPS IN MER 



 

INSTALLING WELLAN RING ON CONDENSER WATER PIPE IN MER 



 

INSTALLING WELLAN RING ON CONDENSER WATER PIPE IN MER] 



 

WELLAN RING INSTALLED ON CONDENSER WATER PIPE IN MER



 

COUPON RACK IN MER 
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APPENDIX E SUMMARY MATRIX OF TESTING PERFORMED



 

Museum of the City of NY, Cooling Tower Research Project (Wellan Rings)  

Summary of Water Testing Performed - 2012 

     Q1    Q2   

  02/2012 04/2012 05/2012 06/2012 07/2012 08/2012 09/2012 10/2012 11/2012 12/2012 

CT Water 
Tested for : 

Target 
Range : 

Baseline 
w/chem. 

treatment 

Tower 
Water 

Tower 
Water 

Tower 
Water 

Tower 
Water 

No Service 
Reported 

Tower 
Water 

Tower 
Water 

Tower 
Water 

No Service 
Reported 

 
pH (units) 7.5 – 10.5 8.4 8.1 8.2 7.6 7.6 - 8.5 7.8 7.7 - 

Conductivity 
(µmhos) 

750 - 1200 1463 1457 2067 3320 95 - 748 365 745 - 

Iron (mg/L) < 2.0 0.12 0.10 0.07 0.03 0.01 - 0.91 0.12 < 0.10 - 

Copper 
(mg/L) 

< 0.2 0.27 0.23 0.31 0.40 0.03 - 0.08 0.16 0.06 - 

Zinc (mg/L) < 0.1 - - - - - - - - 0.02  

  

Bacteria 
HPC 

(cfu/ml) 
100  - 10000 - - - - - - 1850 1240 980 - 

Legionella < 100 -  480  42  

 

Hardness Ca 
(mg/L) 

50 - 300 220 180 250 39 - - 54 38 51 - 

Hardness 
Mg (mg/L) 

10 - 200 160 100 150 135 - - 10 7 11 - 

Hardness 
Total (mg/L) 

50 - 500 380 280 400 520 - - 176 125 172 - 

Chloride 
(mg/L) 

60 - 250 - 300 300 510 70 - 88 84 150 - 

 

Conc. cycle 3 - 5 - 10 14 - - - - - 6 - 

            

 



 Water chemistry concentration out of  Target Range 

 Legionella bacteria concentration out of Target Range ( high ) 

 Tower Concentration Cycles out of Target Range ( high ) 

NDA No Data Available 

 

Summary of Water Testing Performed - 2013 

    Q3   Q4   Q1  

  02/2012 01/2013 02/2013 03/2013 04/2013 05/2013 06/2013 07/2013 08/2013 09/2013 

CT Water 
Tested for : 

Target 
Range : 

Baseline 
w/chem. 

treatment 

Tower 
Water 

No Service 
Reported 

Tower 
Water 

Tower 
Water 

Tower 
Water 

Tower 
Water 

Tower 
Water 

Tower 
Water 

Tower 
Water 

 
pH (units) 7.5 – 10.5 8.4 8.5 - 8.8 9.0 7.3 7.6 8.3 8.3 8.2 

Conductivity 
(mmhos) 

750 - 1200 1463 532 - 515 841 761 808 1028 902 823 

Iron (mg/L) < 2.0 0.12 0.11 - < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 

Copper < 0.2 0.27 0.14 - 0.07 0.11 0.09 0.08 0.08 0.128 0,146 

Zinc < 0.1 - 0.02 - 0.47 0.12 0.05 0.05 0.03 0.05 0.07 

 

Bacteria 
HPC* 

100  - 10000 - < 10 - 100 1000 110 100 1000  100 

Legionella < 100 -  -  ND  400 ND 6 

 

Hardness Ca 50 - 300 220 45 - 25 53 50 50 62 55 56 

Hardness 
Mg 

10 - 200 160 9 - 5 13 12 14 15 13 12 

Hardness, 
Total (mg/L) 

50 - 500 380 153 - 83 186 172 194 215 190 186 

Chloride 
(mg/L) 

60 - 250 - 78 - 66 115 116 103 186 142 169 

 

Conc. Cycle 3 - 5 - 6 - - - 5 7 4 2 3 

 

 Water chemistry concentration out of  Target Range 

ND  Non-detectable Limit 



 Legionella bacteria concentration out of Target Range ( high ) 

 Tower Concentration Cycles out of Target Range ( high ) 

NDA No Data Available 

 

 

 

Summary of Water Testing Performed – 2013 (continued) 

  Q2   

  10/2013 11/2013 12/2013 

CT Water 
Tested for : 

Target 
Range : 

Tower 
Water 

Tower 
Water 

Tower 
Water 

    
pH 7.5 – 10.5 8.2 7.8 8 

Cond. 750 - 1200 902 507 602 

Iron < 2.0  0.19 5.62 1.49 

Copper < 0.2 0,1  0.45 

Zinc < 0.1 0.04 3.82 1.06 

    

Bacteria 
HPC 

100  - 10000 1000 1000 100 000 

Legionella < 100 ND ND - 

    

Hardness 
Ca 

50 - 300 60 38 169 

Hardness 
Mg 

10 - 200 12 7 11 

Hardness 
Total 

50 - 500 200 126 180 

Chloride 60 - 250 170 101 101 

    

Conc. Cycle 3 - 5 4 - 2 

 



 Water chemistry concentration out of  Target Range 

ND  Non-detectable Limit 

 Tower Concentration Cycles out of Target Range ( high ) 

NDA No Data Available 

 

 

 

Summary of Water Testing Performed - 2014 

    Q3   Q4   Q1  

  02/2012 01/2014 02/2014 03/2014 04/2014 05/2014 06/2014 07/2014 08/2014 09/2014 

CT Water 
Tested for : 

Target 
Range : 

Baseline 
w/chem. 

treatment 

No Service 
Reported 

No Service 
Reported 

No Service 
Reported 

No Service 
Reported 

Tower 
Water 

Tower 
Water 

Tower 
Water 

Tower 
Water 

 

 
pH 7.5 – 10.5 8.4 - - - - 8.5 8.7 8.6 8.5  

Cond. 750 - 1200 1463 - - - - 980 1015 901 883  

Iron < 2.0 0.12 - - - - ND ND ND ND  

Copper < 0.2 0.27 - - - - 0.08 0.07 0.07 0.08  

Zinc < 0.1 - - - - - 0.06 0.03 0.04 0.04  

 

Bacteria 
HPC 

100  - 10000 - - - 1000 100 1000 1000 100   

Legionella < 100 -  -  56 ND 12 6   

 

Hardness 
Ca 

50 - 300 220 - - - - 60 65 55 60  

Hardness 
Mg 

10 - 200 160 - - - - 14 15 12 12  

Hardness 
Total 

50 - 500 380 - - - - 208 225 187 198  

Chloride 60 - 250 - - - - - -     

 

Conc. Cycle 3 - 5 - - - - - -     

 



 Water chemistry concentration out of  Target Range 

ND  Non-detectable Limit 

 Tower Concentration Cycles out of Target Range ( high ) 

NDA No Data Available 
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APPENDIX F LEGIONELLA SAMPLING REPORTS
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520 Eighth Avenue, 17th Floor, New York, NY  10018 
Tel:  (212) 643-9898  Fax:  (212) 643-2332 

E-mail:  rmeilan@klengineers.com 

Partners 
Richard Meilan, P.E., LEED® AP 
Steven J. DiFlora, P.E., LEED® AP 
 
Principal 
Samuel G. Turovsky, P.E. 
 
Senior Associates 
Marek Grebowiec, LEED® AP 
Zevart Pensa 
Carter Tse, P.E. 
 
Associates 
Sam Baytalsky 
Valentin Matei 
Jonathan Ottenstein, P.E., LEED® AP 
William J. Struss 

KALLEN & LEMELSON 

 
Excellence in Design Since 1957 

MEETING MINUTES 
 
 
DATE OF MINUTES: July 16, 2012 [revised 07/17/2012] 
 
K&L PROJECT №: 5725 
 
PROJECT: Wellan Ring Demonstration on Cooling Tower Water System – 

Museum of the City of NY 
 
DATE OF MEETING: July 12, 2012 
 
LOC. OF MEETING: K&L Office 
 
PURPOSE OF MTG: Remediation for Potential Legionella Problem 
 
MINUTES BY: Rick Meilan 
 
ATTENDEES: Alex Posner – DDC (posnera@ddc.nyc.gov ) 

Russell Baskin – Tower Water (Russell@towerwater.com ) 
Prel Gjelaj – Museum of the City of NY (pgjelaj@mcny.org ) 
Dave Shashi – Wellan Synergy, Inc. (wellansynergy@gmail.com ) 
Rick Meilan – K&L 

 
 
Meeting was held to review recommendations for remedial action to eliminate the risk of 
Legionella bacteria discovered in the cooling tower water during a recent water quality test. 

1. Alex Posner noted that the occurrence of the Legionella bacteria in the cooling water is 
considered to be a maintenance problem.  Tests for Legionella bacteria had not been 
performed prior to the June 2012 sampling and subsequent testing. 

2. DDC has expressed concern that the testing lab used by Tower Water (Path Con Labs) 
was not a state certified lab.  Tower Water will present the lab’s credentials and indicated 
the Federal CDC uses the lab.  DDC indicated that for the next couple of water samples, 
they will use their in-house hazardous materials unit to take water samples and test for 
Legionella in parallel with Tower Water as a quality control check.  Tower Water had no 
problem with this and also proposed they switch to a state certified lab to ease DDC 
concerns. 

3. It was noted from the start of the Wellan ring demonstration project in April of 2012, initial 
water samples taken indicated high mineral count in the cooling tower water, a condition 
pre-existing to the Wellan ring installation.  It was also noted that a high mineral count 
could be an indication or could accompany the occurrence of Legionella bacteria in the 
cooling tower water. 

4. Russell Baskin explained the industry standards with regard to checking for Legionella 
bacteria in cooling tower water and remedial actions to be taken.  He noted that the 
remedial plan outlined in Tower Water e-mails to date are based on this industry 
standard. 

5. Dave Shashi indicated that the Wellan rings would not kill bacteria quickly and would only 
do so over time.  The presumption is that the Legionella bacteria was a pre-existing 
condition and that the Wellan rings were not installed long enough to correct the problem.  

mailto:posnera@ddc.nyc.gov
mailto:Russell@towerwater.com
mailto:pgjelaj@mcny.org
mailto:wellansynergy@gmail.com
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He also noted that descaling of piping occurs due to the Wellan rings and lack of 
blowdown allows debris to accumulate in the water, thus increasing the biofilm/Legionella 
colonies hidden within the debris.  For this reason, Wellan had recommended 
continuation of chemical treatment for one month after the rings were installed. 

6. All present expressed concern that the cooling tower automatic blowdown cycle was not 
functioning and it was not determined to be non-functional until June 17, 2012.  Tower 
Water has re-activated the automatic blowdown cycle and set it to maintain a conductivity 
level of 850 microhms at Dave Shashi’s recommendation on June 19, 2012. 

7. The Museum of the City of New York has decided that they cannot finance the full 
remedial plan recommended by Tower Water at this time and were recommending that 
the cooling towers and all of the system piping be drained and blowdown refilled and that 
the system be restarted. 

8. Russell Baskin noted that he had observed a substantial buildup of debris (“mud”) in the 
bottom of the cooling tower basins and this “mud” could be a breeding ground for 
Legionella and that blowdown will not remove the “mud”.  He asked when the tower 
basins had last been cleaned out.  Prel indicated that he had no recollection of the 
cooling tower basin ever being cleaned. 

9. Cleaning of cooling tower basins is a recommended standard maintenance and should 
be done every 6 months.  As there was no record of it ever being done, Prel indicated 
that he will arrange for this to be done immediately and then have the cooling tower water 
system blown down. 

10. Prel will notify Alex and all present at the meeting as to when basins will be cleaned and 
blown down.  The day after this is done, Tower Water and DDC Hazardous Materials Unit 
will take cooling tower basin water samples and have them tested for Legionella.  This 
will be done again two (2) weeks later. 

The foregoing constitutes our understanding of matters discussed and any conclusions reached.  
If there are any omissions or if an item is disputed, please notify K&L in writing, or these minutes 
shall stand as written. 

END OF MEETING MINUTES 
 

Respectfully submitted by 
KALLEN & LEMELSON, LLP 
 
 
 
 
Richard Meilan, P.E., LEED® AP 
Partner 
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APPENDIX H COUPON REPORTS



Component Tested CW CW CW

System Type Open Open Open

Coupon Type Steel Copper Steel

Coupon Number C35630 Y9394 C39677

Initial Weight (g) 10.8097 12.6295 10.8393

Final Weight (g) 10.7877 12.6295 10.8166

Weight Loss (g) 0.0220 0.0000 0.0227

Date In 2/6/2013 2/6/2013 2/6/2013

Date Out 3/4/2013 3/4/2013 3/4/2013

Days Exposure 26 26 26

Corrosion Rate (mpy) 0.71 0.00 0.73
 

Comments
Thank you for allowing Tower Water to serve you.  Above please find the results from the corrosion coupons
removed from your system, along with a rating system for the results and pictures of the coupons below.

Notes: For greater accuracy, an exposure of 60-90 days is recommended.  1 mpy = 0.001 inches/year.  Any
corrosion coupon that contains PITTING is considered a Poor rating, which supersedes all other conditions.

PICTURES:

CW STEEL

Analysis:  This coupon shows negligible corrosion.

CW COPPER

Analysis:  This coupon shows negligible corrosion.

Lab Report
1220 5th COUPON REPORT

Monday, April 1, 2013  4:48 PM EDT

1220 5TH Avenue
Museum, City of New York
Kallen & Lemelson
520 Eighth Ave
17th Floor
New York NY  10018
(000) 000-0000

Report Number: 1089
Recorded By: Joshua Houseworth

(732) 249-0990
Report Type: Coupon

Building - Cooling and Closed Loop Systems

Tower Water - 5 Shirley Avenue, Somerset NJ  08873 (732) 249-0990

Page 1 of 2



CW STEEL

Analysis:This coupon shows excessive corrosion due to pitting, and is rated Poor.
Pitting:
Average Pit Depth:  0.857 mills
Deepest Pit:  6.000 mills
Comments:  Steel coupon after copper coupon shows signs of pitting attack.  Check with Whelan provider for
reasoning.

We expect the next coupons to remain in the Very Good to Excellent range provided that the water
treatment levels remain in range.

If you have any questions regarding this report, please do not hesitate to contact this office at
732-249-0990.
 

Status
Open System Closed System

Copper Steel Copper Steel
Excellent < 0.1 < 1 < 0.01 < 0.1
Very Good 0.101 - 0.2 1.01 - 2 0.0101 - 0.015 0.101 - 0.15
Good 0.201 - 0.3 2.01 - 3 0.0151 - 0.02 0.151 - 0.2
Fair 0.301 - 0.4 3.01 - 4 0.0201 - 0.03 0.201 - 0.3
Poor 0.401 - 0.5 4.01 - 5 0.0301 - 0.04 0.301 - 0.4
Severe > 0.501 > 5.01 > 0.0401 > 0.401

Lab Report
1220 5th COUPON REPORT

Monday, April 1, 2013  4:48 PM EDT

1220 5TH Avenue
Museum, City of New York
Kallen & Lemelson
520 Eighth Ave
17th Floor
New York NY  10018
(000) 000-0000

Report Number: 1089
Recorded By: Joshua Houseworth

(732) 249-0990
Report Type: Coupon

Building - Cooling and Closed Loop Systems

Tower Water - 5 Shirley Avenue, Somerset NJ  08873 (732) 249-0990

Page 2 of 2



Component Tested CW

System Type Open

Coupon Type Steel

Coupon Number C39678

Initial Weight (g) 10.9438

Final Weight (g) 10.7995

Weight Loss (g) 0.1443

Date In 2/6/2013

Date Out 5/7/2013

Days Exposure 90

Corrosion Rate (mpy) 1.34
 

Comments
Thank you for allowing Tower Water to serve you.  Above please find the results from the corrosion coupons
removed from your system, along with a rating system for the results and pictures of the coupons below.

Notes: For greater accuracy, an exposure of 60-90 days is recommended.  1 mpy = 0.001 inches/year.  Any
corrosion coupon that contains PITTING is considered a Poor rating, which supersedes all other conditions.

PICTURES:

CW STEEL

Analysis:This coupon shows excessive corrosion due to pitting, and is rated Poor.

Pitting:

Average Pit Depth: 0.548 mills
Deepest Pit: 9.000 mills

Comments:  This system maintains no chemical water treatment and we are not surprised by the poor results
that are being seen.  Be aware that by not properly treating this system you are putting the life of all piping and
equipment at risk.  We recommend immediate action.

If you have any questions regarding this report, please do not hesitate to contact this office at 732-249-0990.

Lab Report
1220 Fifth Ave COUPON REPORT

Monday, May 13, 2013  2:58 PM EDT

1220 5TH Avenue
Museum, City of New York
Kallen & Lemelson
520 Eighth Ave
17th Floor
New York NY  10018
(000) 000-0000

Report Number: 1145
Recorded By: Joshua Houseworth

(732) 249-0990
Report Type: Coupon

Building - Cooling and Closed Loop Systems

Tower Water - 5 Shirley Avenue, Somerset NJ  08873 (732) 249-0990

Page 1 of 2



 

Status
Open System Closed System

Steel Steel
Excellent < 1 < 0.1
Very Good 1.01 - 2 0.101 - 0.15
Good 2.01 - 3 0.151 - 0.2
Fair 3.01 - 4 0.201 - 0.3
Poor 4.01 - 5 0.301 - 0.4
Severe > 5.01 > 0.401

Lab Report
1220 Fifth Ave COUPON REPORT

Monday, May 13, 2013  2:58 PM EDT

1220 5TH Avenue
Museum, City of New York
Kallen & Lemelson
520 Eighth Ave
17th Floor
New York NY  10018
(000) 000-0000

Report Number: 1145
Recorded By: Joshua Houseworth

(732) 249-0990
Report Type: Coupon

Building - Cooling and Closed Loop Systems

Tower Water - 5 Shirley Avenue, Somerset NJ  08873 (732) 249-0990

Page 2 of 2

joshua
Typewritten Text
All Ranges in mills per year (mpy)

joshua
Typewritten Text



 
 
 
 
 
 
 
 
 

May 15, 2013 
 
Richard Meilan, P.E., LEED® AP 
Partner 
KALLEN & LEMELSON, CONSULTING ENGINEERS, LLP 
520 Eighth Avenue 
17th Floor 
New York, NY 10018 
 
Re:  1220 5th Avenue 
Subject:  Corrosion Coupons 
 
Dear Richard: 
 
Thank you for allowing Tower Water to serve you. 
 
A third-party laboratory reviewed the pictures of a carbon steel corrosion coupon and discussed their 
observations. This report documents those observations. 
 
Pictures and Background  
 
The following pictures were sent to the laboratory. We were told that they were of a carbon steel coupon 
that had been installed for 90 days in a cooling tower system. 
 

 
Figures #1 & #2 - Coupon immediately after it was removed from the coupon rack. 

 
Note the deposits on the top edge which seem to be corrosion by-products. 
 
 
 
 
 



  

   

 

 
 

Figure #3 - Coupon 24 hours after it was removed from the coupon holder. 
 
 

 
 

Figure #4 - Coupon 24 hours after it was removed from the coupon holder. 
 
 
 
 
 
 
 
 
 
 
 
 



  

   

 

 
 

Figure #5 - Coupon 24 hours after it was removed from the coupon holder. 
 
We were told the corrosion rate for the coupon was 1.34 mpy. 
 
 
Opinion / Conclusions 
 
The corrosion on this coupon is the worst corrosion you can have in a cooling water system as it is very 
localized. Localized corrosion is the type of corrosion in which there is intense attack at localized sites on 
the surface of a component while the remainder of the surface is corroding at a much lower rate, either 
because of an inherent property of the component material (such as the formation of a protective oxide 
film) or because of some environmental effect.  

 
 
As you can see by looking at the coupon, the main surface may essentially be under satisfactory corrosion 
control but the localized areas are being corroded away and have full penetration. The occurrence of 
localized corrosion is a manifest proof that the anodic surface area can be much smaller than the 
cathodic.  The Sa/Sc ratio, or degree of localization, can be an important driving force for all localized 
corrosion problems since a corrosion situation corresponds to equal anodic and cathodic absolute currents. 
This means using the corrosion rate provided by the corrosion coupon analysis to predict life expectancy of 
the system cannot be done and that this system may have failures sooner than expected. Note: A 1.34 
mpy corrosion rate would normally be considered good to excellent corrosion control. However in this case 
it is very poor because of the localized nature of the corrosion.   
 
 
 
 
 
 



  

   

 
Based on what we are seeing, we can only speculate and consider what we know about New York City 
municipal water. The polyphosphates that the city adds for corrosion control of the domestic water lines is 
partially forming a cathodic and anodic inhibitor on the coupon during the time period and thus even with 
only partial formation, corrosion is going to be severe. (Polyphosphates are cathodic inhibitors and the 
orthophosphate breakdown products are anodic inhibitors). With the addition of no other inhibitors, 
especially some additional anodic inhibitor, severe corrosion at localized areas is taking place.  
 
We are very concerned that this type of corrosion will cause undetected problems and then possibly 
failures when they are least prepared for it. 
 
If you have any further questions, about our observations, conclusions or opinions, feel free to contact us 
at (800) 669-9636. 
 
 
Very truly yours,  
 
 

Tower Water  

 
Noah R. Baskin, CEO 
Water Treatment Consultant 
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APPENDIX I SPOOL SAMPLE REPORT 



HOFFMANN & FEIGE

R. A. HOFFMANN ENGINEERING, P.C. D/B/A  HOFFMANN & FEIGE
CROTON RIVER EXECUTIVE PARK, 3 FALLSVIEW LANE, BREWSTER, NEW YORK 10509

TELEPHONE:  845/277-4401 FAX:  845/277-4701 INTERNET: E-MAIL:  metalmen@hoffmann-feige.com
Web Site : www.hoffmann-feige.com

E-Mail:noah@towerwater.com

December, 17, 2013
3057-LTR-1

Mr. Noah Baskin
Tower Water 
5 Shirley Avenue
Somerset, NJ 08873

Dear Mr. Baskin:

You recently sent us a 7-inch-long, 1 NPS carbon steel spool piece for destructive
examination. We understand that this spool piece had been installed in February of this
year in the condenser water system in The Museum of New York at 1220 5  Avenueth

in Manhattan and removed on December 12. The system has no chemical water
treatment but does have a Whelan Ring installed.

The spool piece, as-received, is shown in Figure 1. It exhibited only minor exterior
rusting and small amounts of deposit on the ends. 

The spool piece was sectioned longitudinally to examine the interior wall – Figure 2.
There was only a very thin deposit with no tubercles covering the interior wall of the
spool piece. One half of the sample was then mechanically cleaned to view the
underlying metal wall. The wall was in very good condition with no pitting. Micrometer
readings showed the wall thickness to be 0.117+/-0.002 inch. 

Based on this examination, there was no corrosive attack of the sample during the test
period. If you have any questions please contact me.

Very truly yours,

HOFFMANN & FEIGE

F. P. Reilly

F. P. Reilly

FPR:cgb

M ATERIALS, M ETALLURGICAL, AND M ECHANICAL ENGINEERING AND QUALITY ASSURANCE



HOFFMANN & FEIGE December 17, 2013
3057-LTR-1

Page 2

1A  

1B

Figure 1. The Carbon Steel Spool Piece As-Received. The sample was found to be in good condition
on the exterior with minor rusting. Viewed end-on (Figure 1B), a small amount of deposit was evident.



HOFFMANN & FEIGE December 17, 2013
3057-LTR-1

Page 3

2A 2B

2C

Figure 2. The Spool Piece after Sectioning. Figure 2A shows the sample after sectioning longitudinally
and mechanical cleaning of one half. The deposit, shown closeup in Figure 2B, was very thin. Figure 2C
shows a closeup of the wall after mechanical cleaning. It showed no pitting or other evidence of corrosion
of the steel wall.  
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