
CITY OF WATERTOWN, NEW YORK 

AGENDA 

 

  

This shall serve as notice that the next regularly scheduled meeting of the City Council 

will be held on Monday, March 4, 2013, at 7:00 p.m. in the City Council Chambers,  

245 Washington Street, Watertown, New York. 

 

MOMENT OF SILENCE  

 

PLEDGE OF ALLEGIANCE 

 

ROLL CALL 

 

ADOPTION OF MINUTES 

 

COMMUNICATIONS 

 

PRIVILEGE OF THE FLOOR 

 

RESOLUTIONS 

 

Resolution No. 1 - Authorizing Application for NYS Division of Homeland 

Security and Emergency Services Grant, Fire Department 

 

Resolution No. 2 -  Approving Supplemental Agreement for Construction 

Inspection Services, Watertown Swimming Pools  

Resurfacing Project, C&S Engineers, Inc. 

 

Resolution No. 3 - Approving Supplemental Appropriation No. 3 

For Fiscal Year 2012-13 for Various Accounts 

 

Resolution No. 4 -  Approving Amendment No. 1 to Professional Services 

Agreement, GHD Consulting Engineers LLC 

 

Resolution No. 5 -  Finding That the Construction of the Thompson Park 

Parallel Water Main Project Will Not Have a Significant 

Impact on the Environment 

 

ORDINANCES  
 

Ordinance No. 1 -  An Ordinance Authorizing the Issuance of $1,000,000 

Bonds of the City of Watertown, Jefferson County, New 

York, to Pay the Cost of the Design and Installation of a   

New Parallel Transmission Main to the Thompson Park 

Reservoirs, in and for Said City 



 

LOCAL LAW 

   

PUBLIC HEARING 

  

OLD BUSINESS 

 

Tabled - Resolution Approving Third Amendment to 2012-13 Franchise 

Agreement, 1000 Islands Privateers Professional Hockey Team, 

LLC 

 

STAFF REPORTS 

 

1. Elevated Water Storage Tank at Thompson Park 

2. Transportation Commission Vacancy 

3. Board and Commission Appointments 

4. Letter from Community Action Planning Council of Jefferson County, Inc. 

5. Jefferson Community College New Events Center Feasibility Study 

 

NEW BUSINESS 

 

EXECUTIVE SESSION 

 

WORK SESSION 

 

 Next Work Session is scheduled for Monday, March 11, 2013, at 7:00 p.m. 

 

ADJOURNMENT 

 

NEXT REGULARLY SCHEDULED CITY COUNCIL MEETING IS MONDAY, 

MARCH 18, 2012. 









































































Site Map: Existing 16” Main Needing a
Parallel Feed

City of Watertown
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1.0 INTRODUCTION 

CRA Infrastructure & Engineering, Inc. (CRA) has been retained by the City of 
Watertown (City) to evaluate options for rehabilitation and replacement of the 
Thompson Park Water Tank (Tank).  The Tank is a 250,000-gallon elevated welded steel 
water storage tank located in Thompson Park, Watertown, New York.  On September 12, 
2012, CRA conducted a site visit and visual, non-destructive inspection of the tank.  A 
summary of the inspection and conditions evaluation (considered the Tank Inspection 
Report in this document) was presented to the City on October 24, 2012 and is included 
in Appendix A of this report.  The investigation concluded that the Tank’s condition has 
deteriorated which prompted the need to further evaluate rehabilitation or replacement 
of the tank.  
 
 
1.1 BACKGROUND 

This report provides an evaluation of alternatives for rehabilitation and replacement of 
the Tank.  As outlined in CRA’s proposal, the following rehabilitation and replacement 
options are evaluated in this report:  

1. A comparison of tank rehabilitation options: 
a. Exterior rehabilitation options: 

i. Full exterior recoating  
ii. Partial exterior recoating 

b. Interior rehabilitation options: 
i. Two-coat system 

ii. Three-coat system 
 

2. A comparison of tank replacement options: 
a. In-kind steel tank  
b. Glass-lined tank 

 
This report discusses the components and maintenance requirements of each system as 
well as the advantages and disadvantages of each.  A cost evaluation that compares the 
total capital costs and life cycles costs is also provided.  The cost evaluation component 
of this report is discussed in the following section.     
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1.2 COST ANALYSIS INFORMATION 

The cost analysis provided in this report includes an evaluation of construction, total 
capital, maintenance present worth, and life cycle costs.  The total capital cost of each 
option includes a 35 percent contingency of the estimated construction costs for 
engineering, legal and administrative costs.  The present worth of anticipated 
maintenance costs have been calculated using a five percent effective rate of return and 
two percent inflation. A thirty year service period was used in the evaluation of each 
option.   

The life cycle costs have been calculated to provide a common baseline for comparison 
between the different options evaluated.  The life cycle cost of each option includes the 
total capital and present worth of maintenance incurred over a thirty year period and is 
presented in today’s dollars (present worth).  For the purposes of this evaluation 
recoating the exterior and interior of the tank during the thirty year service life is 
considered a maintenance item, although it may be considered a capital project by the 
City.   
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2.0 TANK REHABILITATION 

The Tank Inspection Report outlined the various tests conducted on the Tank and the 
associated testing results.  Although the memo concluded that the exterior steel is 
generally structurally sound, the exterior coating of the Tank showed signs of fading, 
chalking, and spot corrosion.  Also, samples of the coating were tested and determined 
to contain lead, cadmium and chromium.  CRA recommended that either a full or a 
partial removal and recoating of the Tank exterior be performed.  
 
During CRA’s original evaluation, Performance Coatings Corp. (Independent 
Representative of Tnemec Company, Inc.) was consulted.  On Friday January 11, 2013, 
Performance Coating Corp. conducted additional dry film thickness measurements and 
adhesion tests on the Tank (see Figure 1) to assist in refining tank recoating options.  The 
test results, provided in Appendix B, show that the adhesion of the Tank exterior is 
"only fair".  Also, the testing revealed delamination between the topcoat and the 
underlying coats, which is problematic for any kind of an overcoat system.  This 
additional testing also revealed that the finish coat on this Tank is pigmented with 
aluminum.  The aluminum pigmenting results in a thin film of aluminum on the surface 
that is not well bonded to the underlying coatings.  Overcoating in this condition may 
result in splitting of the existing coating due to the stress applied by a new coating 
system.  Based on the findings of these tests, overcoating may be problematic to the 
longevity of the tank due to paint bonding concerns.  To ensure the strong adhesion of 
the coating, CRA recommends that the exterior of the Tank be stripped to bare metal 
and recoated. 
 
During the 2012 Tank inspection the condition of the Tank interior was examined; no 
major interior structural concerns were identified however deep pitting of the tank bowl 
was observed (see Figure 2).  Several interior features of the Tank showed signs of major 
coating loss and corrosion. CRA previously recommended removing and replacing the 
entire interior coating system. It should be noted that the current steel Tank does not 
have an interior cathodic protection system which would provide an additional level of 
protection against corrosion and extend the life of the coating system.  The installation of 
a cathodic protection system and the associated maintenance costs are included in the 
interior rehabilitation and Tank replacement options.  The exterior and interior recoating 
alternatives are discussed in the following sections. 
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    Figure 1                                                                    Figure 2   

          Tnemec Adhesion Test on Tank Exterior   Lower Area of Tank Vessel Interior                                 

 
 

 2.1 EXTERIOR TANK RECOATING 

The primary objective of an exterior coating system is to protect the steel against ultra-
violet radiation and corrosion which can subsequently lead to structural deficiencies of 
the Tank.  Risks associated with not maintaining the exterior coating system may 
include: 
 
• Failure of the Tank in the form of leakage or structural collapse 
• Future unplanned service interruptions  
• High maintenance costs due to emergency repairs.  

 
Proper maintenance will protect the quality of the water stored and distributed to the 
community while provided improved tank aesthetics.  Welded steel tanks typically 
require exterior recoating every 15 years which depends on a number of factors, 
including the quality of coating application and environmental conditions.  A tank, such 
as the Thompson Park Water Tank, which is exposed to the elements, is anticipated to 
incur protective coating deterioration over time. 
 
CRA’s Tank Inspection Report recommended that several exterior repairs be 
undertaken, such as concrete patching, caulk replacement, installation of locks, partial or 
full removal and recoat of the Tank exterior.  Two exterior recoating options are 
evaluated in this report:  full exterior recoating and partial exterior recoating.   
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The full exterior recoating includes removal of the existing coating material on the entire 
exterior surface followed by recoating; the partial recoating includes removal of the 
existing coating material on the Tank bowl roof and sidewalls and overcoating of the 
tank column.  It should be noted that under both recoating options, the Tank will need 
to be taken out of service and drained. 
 
For both options removal of the existing Tank coating system will require commercial 
abrasive blast methods.  Due to the hazardous components in the existing coating 
system (lead, cadmium and chromium), containment of the Tank is required during the 
commercial abrasive blasting removal process. Therefore, an encapsulation system will 
be needed.   
 
Encapsulation of a tank consists of installing a scaffolding system over the entire tank 
followed by an encapsulation system.  Rigid Class ‘A’ encapsulation consists of the 
installation of a scaffolding system surrounding the entire water tank.  The scaffolding 
must be approved by a Licensed Engineer if the tank is greater than 100 ft. high.  A rigid 
plastic material is pulled to tension and bound around the scaffolding.  This 
encapsulates the work area and contains any air borne particulates during the removal 
of the existing coating system.  The rigid system has much less movement than the 
alternate flexible system (described below).  Therefore, there is a decreased chance of 
material tearing and subsequent contaminant release.   
 
Class ‘A’ flexible encapsulation systems are sometimes used when removing tank 
coatings and are typically half the capital cost of the rigid system. This system is 
installed using cables hung from the tank roof which pull flexible plastic sheeting from 
the ground up to cover the tank.  During windy conditions, the contractor may 
experience delays if the work conditions are determined to be unsafe for workers by the 
City’s inspector. 
 
Two factors determine whether a rigid or flexible encapsulation system is utilized.  The 
first is the surrounding area and risk of exposure to hazardous materials that become 
airborne during blasting. The second factor is the weather conditions in the area of the 
Tank.  The City of Watertown is located near Lake Ontario and its tributary waterways.  
Due to this environment, high winds are likely to occur during the construction season. 
Under windy conditions, work cannot be conducted due to worker safety and increased 
chance of encapsulation tearing. This can cause delays in the completion of the work, 
due to encapsulation repairs and associated downtime of the water tank.  Therefore, 
CRA recommends a rigid encapsulation system due to the Tank location within a park 
and the proximity of a nearby playground (see Figure 3).   
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The installation of the scaffolding associated with the rigid encapsulation system 
typically requires 2.5 weeks and the same for disassembly (5 total).  However, the Tank 
may remain in service during this time.   
 

 
Figure 3 

Thompson Park Water Tank Location 
 

 2.1.1 FULL EXTERIOR RECOATING 

The full exterior recoating would include removal of the exterior surface coatings by 
commercial abrasive blast method followed by the application of a new multi-layer 
paint coating system (described in detail in the Tank Inspection Report).  The full 
recoating will provide the highest protection against corrosion related leaks, loss of 
water pressure due to out-of-service tank or service interruptions to residents if 
additional repairs are needed.    
 
The full exterior removal and recoating can be completed in 4 weeks during which time 
the Tank cannot be in service.  The total time to install/remove the rigid encapsulation 
system, remove the existing coating and recoat the Tank is estimated to be 9 weeks.  It is 
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possible for exterior recoating work to be conducted at the same time as the interior 
recoating work to reduce the total number of days the tank is out of service.  
 
 

 2.1.2 PARTIAL EXTERIOR RECOATING 

For a partial recoating, CRA recommended that only the Tank bowl roof and side walls 
be recoated using the commercial abrasive blast methods.  These areas were shown to 
have the highest level of deterioration during Tank inspection (see Figure 4) due to 
weather and ultra-violet exposure.  The remainder of the tank exterior (tank column and 
piping) would be power-washed and existing coatings would remain.  In lieu of the 
multi-layer system, the power-washed areas would be spot sanded, primed and 
overcoated with a single layer of urethane.  This would help maintain the existing 
exterior coating in these areas.   
 

 
 

Figure 4 
Exterior of Tank Roof 

 
It should be noted that due to conclusions by Performance Coatings Corp. (PCC), as 
outlined in Section 2, it is believed that the existing exterior coating may be problematic 
for an overcoat layer due the aluminum pigment and require a recoating sooner than the 
full recoating option.  The risks associated with the partial recoat option should be 
considered in determining the best exterior rehabilitation option.  For the purposes of 
this analysis it is assumed that the overcoating will allow for approximately 7 years 
between additional recoating. 
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As previously noted the exterior coating contains lead, cadmium and chromium, and 
CRA recommends the use of a rigid encapsulation system during coating removal. 
While removal of the tank coating will only occur on the tank bowl roof and sidewalls 
encapsulation of the entire Tank will still be required to protect the surrounding 
environment and workers. 
   
Partial recoating would provide an initial cost savings due to the reduced scope of work. 
However, the remaining areas of the Tank exterior will require recoating during 
maintenance of the Tank and a second encapsulation would be necessary to perform the 
removal and recoating of these areas once their condition has deteriorated (estimated to 
be 15 years).  Under this option the type of encapsulation and time required to perform 
encapsulation remains the same as for a full tank recoat (5 weeks).  The exterior 
recoating effort will have a shortened duration of approximately 2.5 weeks where the 
Tank will be out of service.  The total time to install/remove the rigid encapsulation 
system, remove the existing coating and power wash the areas specified, and recoat the 
Tank is estimated to be 7.5 weeks. 
 

 
2.1.3 MAINTENANCE OF TANK EXTERIOR 

Per American Water Works Association (AWWA) recommendations, potable water 
storage tanks should be inspected every 3 to 5 years of service.  These inspections are 
important regardless of what level of recoating is performed on this Tank. Regular 
inspections allow monitoring of the coating and structural condition of the Tank, which 
are anticipated to deteriorate over time and require additional repairs.  Due to the risks 
associated with overcoating of the Tank column more frequent inspections would be 
recommended under the partial recoating option to monitor additional areas that may 
require attention.   
 
Industry experience from paint manufacturer’s states that welded steel water tanks will 
require exterior recoating approximately every 15 years.  However, the partial recoating 
of the Tank bowl roof and side walls may require recoating of the remaining surfaces at 
a reduced interval.  Therefore, the future maintenance of the Tank exterior will be less 
costly under the full recoating compared to the partial recoating.  
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2.1.4 EXTERIOR TANK RECOATING COST SUMMARY 

Based on the above discussion, CRA has prepared the following cost table associated 
with the recoating of the Tank exterior.  The following assumptions were used in the 
preparation of Table 1: 

• 30 year maintenance period 
• Full exterior recoating option includes an additional full exterior recoat at year 15 

(recoating in year 30 is not included) 
• Partial exterior recoating option includes: 

o Column/exterior piping recoat at year 7 
o Tank bowl roof/sidewalls recoat at year 15 
o Column/exterior piping recoat at year 22 

• 2 percent inflation and 5 percent effective rate of return 
• Tank repairs totaling $10,400  include concrete ring wall ($600), caulking ($2,000), 

new doors ($7,000), and column vents ($800) 
 

TABLE 1 

Exterior Tank Recoating Cost Summary 

Cost Item Full Exterior 
Recoating 

Partial Exterior 
Recoating 

Tank Repairs $10,400 $10,400 
Rigid Encapsulation System  $100,000 $100,000 
Existing coating removal and recoating $300,000 $200,000 
Construction Cost $410,400 $310,400 
Contingency (35%)* $143,600 $108,600 
Total Capital Cost $554,000 $419,000 
Present Worth of Maintenance $358,700   $707,700 
Total Life Cycle Cost $911,700 $1,126,700 

    

The maintenance present worth costs do not include recoating of the Tank exterior at 
year thirty because it is assumed that the Tank will require replacement at that time.  It 
should be noted that the estimated maintenance of the partial recoating option includes 
partial recoating in year 7, 15 and 22.  While the partial recoating option does have a 
lower total capital cost, this scenario will result in different ages of the exterior coatings 
which in-turn will require more frequent recoating events.   
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If the City elects to rehabilitate the existing Tank CRA recommends a full exterior recoat 
because of the uncertainty associated with overcoating as well as the reduced 
maintenance and life-cycle costs. 

 

2.2 INTERIOR TANK RECOATING 

As discussed in the Tank Inspection Report, the initial inspection showed signs of major 
coating loss and corrosion of the following Tank components: 
 
• Interior tank bowl 
• Dry riser and ladder 
• Interior walls 
• Underside of the tank roof 
• Structural steel support beams 
 
The interior of the tank bowl floor was also heavily pitted. Therefore, CRA previously 
recommended removing and replacing the entire interior coating system. Upon further 
research, it was determined that two types of interior coating systems are currently in 
use: a three-coat system and a two-coat system.  The materials and details of these two 
coating systems were previously discussed in the Tank Inspection Report (Appendix A).   
 
For each option the water tank must be taken out of service. This downtime will include 
draining the Tank, removing the existing coating system, application of the new coating, 
and the time for curing of the coating materials. CRA also recommended that a cathodic 
protection system be installed in the existing Tank at an approximate cost of $20,000 
regardless of the interior coating option selected. Any cathodic protection system will 
require maintenance every 10 years which will consist of anode replacement at an 
approximate cost of $5,000.  These costs are included in the interior recoating cost 
analysis.  The following sections provide a comparison of the two interior coating 
systems. 

 

2.2.2 THREE-COAT SYSTEM 

Historically, a three-coat system was commonly used in New York State (NYS) and is 
still frequently used outside of NYS.  A three-coat system has become less common due 
to the VOCs associated with the coating system.  A three coat system is approximately 
70 percent solids and 30 percent solvent and requires 2 to 3 weeks for curing.  During 
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this curing period a maximum level of 40 percent humidity is required inside the tank 
and will required dehumidification.    
 
Once the Tank is filled and ready to return to service, the water must be tested for 
presence of VOC’s/solvents.  If present, the Tank will need to be drained and cleaned.  
A potential drawback to this coating system is that there have been cases where the NYS 
Department of Environmental Conservation (NYSDEC) did not allow water that 
contained VOC’s / solvents to be discharged from the tank.  In these cases the NYSDEC 
required the contents of the tank be filtered prior to release which substantially 
increased the total recoating costs. 
 
 
2.2.1 TWO-COAT SYSTEM 

The two-coat system has been used increasingly in New York State (NYS) in recent 
years.  Due to stringent New York State Department of Health (NYSDOH) VOC and 
hydrocarbon testing requirements this coating system has an advantage because it is 
comprised of 100 percent solids (no solvents).  Currently, all water tanks owned and 
operated by NYS are required to use this system when recoating.  It is anticipated that 
NYS (as well as Rhode Island and Massachusetts) will require this system exclusively in 
the future.   
 
In general, interior coatings can be difficult to apply and cure due to the need to 
maintain a level of humidity in the tank.  The two-coat system is moisture cured, 
requiring a humidity range of 40 to 85 percent.  The two-coat system typically requires 2 
to 3 days for curing which would result in less downtime of the Tank when compared to 
the three-coat system.   Another advantage of this option is that the primer coat provides 
additional protection in areas of exposed bare metals because it is a zinc rich product.  It 
is also important to note that this coating system can accept spot coating in the future 
instead of a full removal, which would be required with a three coat system.     
 
Although a relatively new product, this coating system is anticipated to have an 
increased life expectancy of 40 percent compared to the three-coat system due to a 
stronger bond of coating to existing surfaces and material flexibility.  The primary 
disadvantage of the two-part coating system is the increase in capital cost when 
compared to the three-coat system.    
 
 



  

630957 (2) 14 CRA INFRASTRUCTURE & ENGINEERING, INC. 

2.2.3 MAINTENANCE OF TANK INTERIOR 

As previously discussed, the AWWA recommends that potable water storage tanks be 
inspected every 3 to 5 years of service.  Based on current available information, coating 
system Manufacturer representatives have indicated that the two-coat system is 
estimated to last approximately 30 years.  The life expectancy of the three coat system is 
estimated to be 20 years based on documented history and experience of consulted paint 
manufacturers.  As recommended in the CRA Memo, for either coating scenario, a 
cathodic protection system would also increase the duration of the interior coating; the 
cathodic protection system will require maintenance every 10 years consisting of anode 
replacement at an approximate cost of $5,000.  
 

2.2.4 INTERIOR TANK RECOATING COST SUMMARY 

Based on the above discussion, CRA has prepared the following cost table associated 
with the recoating of the Tank interior.  The following assumptions were used in the 
preparation of Table 2: 
 
• Maintenance for a period of 30 years 

• Two-coat system will last approximately 30 years (recoating after 30 years is not 
included) 

• Three-coat system will be reapplied in year 20 

• Updates to cathodic protection will occur every 10 years (cost does not include 
cathodic protection in year 30) 

• 2 percent inflation and 5 percent effective rate of return 

• Tank repairs totaling $61,000 include replacement of interior ladder ($3,000), 
applying pit filling material ($15,000), spot welding pits in steel plates ($3,000), and 
spot cleaning and recoating interior column ($40,000). 
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TABLE 2 

Interior Tank Recoating Cost Summary 

 Two-coat System Three-coat System 

Tank Repairs $61,000 $61,000 

Coating System $185,000 $160,000 

Cathodic Protection $20,000 $20,000 

Construction Costs $266,000 $241,000 

Contingency (35%) $93,100 $84,400 

Total Capital Costs  $359,100 $325,400 

Present Worth of 
Maintenance 

$6,500 $188,800 

Life-cycle Cost $365,600 $514,200 

 
Cathodic protection system maintenance and recoating of the two-coat system at year 
thirty are not included in the maintenance costs because it is assumed after thirty years 
the Tank will require replacement.   
 
If the City elects to rehabilitate the existing Tank CRA recommends the two-coat interior 
rehabilitation based on maintenance costs and anticipated longevity of the coating 
system.  Additionally, the two-coat system can accept spot recoating (unlike the three-
coat system) which will allow for less costly maintenance of the system.  
 

2.3  TANK REHABILITATION RECOMMENDATIONS 

CRA has determined that the exterior and interior of the Thompson Park Water Tank are 
in need of recoating due to identified physical deterioration. The advantages and 
disadvantages of the exterior and interior rehabilitation options are discussed below. 
 
The advantages and disadvantages of the exterior coating options include: 
 
1. Full exterior recoating 

a. Disadvantage 
• Higher capital costs 
• Longer time out of service (compared to the partial) 

 



  

630957 (2) 16 CRA INFRASTRUCTURE & ENGINEERING, INC. 

b. Advantage 
• The entire Tank is protected for the duration of the coating life 

2. Partial exterior recoating 
a. Disadvantages  

• Requires full encapsulation and associated costs despite smaller scope 
• Potential failure to recoat due to alkyds in existing coating 
• Full recoat required after 15 years 
• Advantage 
• Lower capital costs 

 
On the basis of lower risk, lower maintenance cost and lower life-cycle costs CRA 
recommends a full exterior recoating. 

 
The advantages and disadvantages of the interior coating options include: 
 
1. Two-coat system 

a. Disadvantage 
• Slightly higher capital cost 

b. Advantages 
• Minimal VOCs 
• Shorter application period and Tank downtime 
• Longer life expectancy of coating and lower maintenance costs 
• Spot repairs to the coating system can be made 

2. Three-coat system 
a. Disadvantages 

• Potential for VOCs/solvents in water 
• Longer application period and Tank downtime 
• Shorter coating life expectancy which leads to higher maintenance costs 
• Coating system cannot accept spot painting 

b. Advantage 
• Lower capital cost 

 
The difference in capital costs for the interior recoating systems is negligible when 
compared to the maintenance savings of the two-coat over three-cost system.  The two-
coat system is the better overall coating system providing the City with several 
advantages. 
 
Therefore, when considering rehabilitation of the existing welded steel Tank, CRA 
recommends that the City invest in the full exterior recoating and two-coat interior 
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recoating.  This will provide the City with the best solution to the long term duration 
and service of their existing water Tank.  Table 3 below summarizes the costs of the 
recommended tank rehabilitation option. 
 

TABLE 3 

Recommended Tank Rehabilitation Cost Summary 

Cost Item 
EXTERIOR 

REHABILITATION:  
Full Exterior Recoating 

INTERIOR 
REHABILITATION:  

Two-coat System 

Total Recommended 
Tank Rehabilitation 

Construction Costs $410,400 $266,000 $676,400 

Contingency (35%) $143,600 $93,100 $236,700 

Total Capital Costs  $554,000 $359,100 $913,100 

Present Worth of 
Maintenance $358,700 

 

$6,500 

 

$365,200 

Life-cycle Cost $912,700 $365,600 $1,278,300 
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3.0 REPLACEMENT OF WATER TANK 

Due to the significant costs associated with recoating of the exterior and interior of the 
Thompson Park Water Tank, the City requested an evaluation of two tank replacement 
options. The existing Tank is welded steel (AWWA D-100 Standard) (see Figure 5) which 
is still manufactured and is one of the replacement options analyzed in this report.  The 
second replacement option evaluated is a glass lined tank (AWWA D-103 Standard), 
which is a newer technology. For the purposes of this report, it is assumed that the new 
elevated water tank has the same design basis as the existing Tank including volume, 
height, and location in water system.  It is anticipated that the new tank will be 
constructed adjacent to the existing Tank which will allow the existing Tank to remain in 
service during a significant portion of the construction period. 
 
The following sections discuss the advantages and disadvantages of the two tank types, 
the estimated construction, maintenance, and life cycle costs, as well as the anticipated 
maintenance requirements. 

 

3.1 WELDED STEEL TANK (IN-KIND REPLACEMENT) 

A welded steel elevated water storage tank, similar to the existing Tank, has been 
evaluated as one of the two tank replacement options (Figure 6).  In order to gather 
information on this type of tank, CRA consulted with Chicago Bridge and Iron (CB&I). 
CB&I is one of the world’s leading steel tank manufacturers who reportedly has built 
more than 25,000 elevated water tanks, including the existing Thompson Park Water 
Tank. Included in Appendix C is CB&I’s brochure for a standard all welded-steel water 
storage tank (see Figure 4 for an image of this tank type).   
 
The installation of the new tank will required initial coating of the exterior and interior 
after installation; for the purposes of this evaluation these coatings are assumed to be 
similar to those recommended in the tank rehabilitation option.  The construction of the 
tank would take approximately one year from the date of contract award.     
 
As part of this evaluation CRA investigated the use of a composite steel tank.  A 
composite steel tank consists of a welded steel tank on a reinforced concrete pedestal.  A 
review of this tank type found that the smallest standard size available is 500,000 gallons 
which exceeds the required capacity of the existing tank by 100 percent (250,000 gallons).  
This type of tank was investigated because of the anticipated lower long-term 
maintenance costs associated with the concrete column (no coating system on column).  
While this type of composite steel tank is not applicable for the City, there is an 
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alternative composite tank which has the benefits of lower maintenance requirements 
for the column and is available in a 250,000 gallon size.  This type of water storage tank 
consists of a glass lined tank bowl (glass fused to steel) on a concrete pedestal and is 
discussed in the following section.    
 
 

                                  
           Figure 5                                                                   Figure 6 
Current CB& I Thompson Park Water Tank                      Proposed Welded Steel (CB & I) Water Tank  

 
 
3.2 GLASS-LINED TANK 

The water industry has recently developed a new style of elevated tank.  This tank is a 
composite tank design comprised of a steel water tank with an interior of fused glass on 
top of a reinforced concrete pedestal (see Figure 7).  The steel panels are fused with glass 
on the inside surface and edges and are powder coated, instead of the traditional paint 
coating, on the outside.  The powder coating does not need to be removed and reapplied 
over time.  Glass-lined tanks are currently being used in a variety of storage capacities.  
The tanks are constructed in panels delivered to and assembled on the site.  The 
anticipated construction duration of a 250,000 gallon glass lined tank is estimated to be 9 
months.   
 
Although similar in design and size as the steel tank, the major advantage of this tank 
system is the fused glass interior and powder coated exterior. Therefore, there is no need 
for recoating the tank.  The estimate for the glass-lined tank includes a cathodic 
protection system and therefore, does not represent an additional cost.  The 
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manufacturer, Statewide Aquastore Inc., provided CRA with a budgetary cost estimate 
and information for replacing the Thompson Park Water Tank; this information is 
provided in Appendix D.   
           

 
Figure 7 

Glass lined bolted steel tank 
 
3.3 MAINTENANCE OF NEW TANKS 

If the City chooses to construct a new tank, both tank types will require maintenance 
during compliance with AWWA recommended inspection schedule of every 3 to 5 
years.  The welded steel tank will require exterior and interior recoating similar to the 
discussions presented in Section 2.   It can be assumed that the exterior coating will need 
to be recoated in 15 years, if the two-coat interior system is used with the new welded 
steel tank this will provide an interior coating life of 30 years. The glass-lined tank does 
not require exterior recoating; therefore, it has a lower maintenance cost when compared 
to the welded steel tank.  If a glass lined bolted steel panel becomes compromised, the 
compromised panel can be independently removed and replaced. 

CRA recommends the installation of a cathodic protection system with the new welded 
steel tank; the glass-lined tank is provided with a cathodic protection system. Both types 
of tank will require anode replacement of the cathodic protection system every 10 years; 
this replacement is estimated to cost approximately $5,000.   
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3.4  TANK REPLACEMENT COST SUMMARY 

Based on the above discussion, CRA has prepared the following cost table associated 
with the replacing the Tank.  These estimates assume that the site of the tank will remain 
generally in the same location and access to the site with cranes and other equipment 
will be allowed eliminating premium costs for non-standard construction practices. It is 
assumed that the new tank would be constructed adjacent to the existing Tank in 
Thompson Park and that the existing Tank will remain in service for the construction 
period until the new tank is ready to be put in service.  Otherwise, the total construction 
period would represent downtime for the existing Tank.   The following assumptions 
were used in the preparation of Table 4: 
 
• 20 percent of tank costs for site work including removal or reconfiguration of piping 

and modification of site features 
• $20,000 for removal of the existing Tank (assumes that the demolition contractor is 

permitted to salvage and sell materials from the Tank)  
• Maintenance for a period of 30 years 

• Recoating of welded steel interior after 15 years (recoating after 30 years is not 
included) 

• Both options include maintenance of the cathodic protection every 10 years (cost 
does not include cathodic protection in year 30) 

• 2 percent inflation and 5 percent effective rate of return 
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TABLE 4 

Tank Replacement Cost Summary 

Item Welded Steel Tank Glass Lined Tank 

Tank $800,000 $835,000 

Site Work (20%) $160,000 $160,000 

Cathodic Protection $20,000 $0* 

Demolition of Existing Tank $20,000 $20,000 

Total Construction Cost $1,000,000 $1,015,000 

Contingency (35%) $350,000 $355,300 

Total Capital Cost $1,350,000 $1,370,300 

Present Worth of Maintenance $365,200 $6,500 

Life Cycle Cost $1,715,200 $1,376,800 
      *Included by manufacturer 

 

3.5  TANK REPLACEMENT RECOMMENDATIONS 

As part of the evaluation of possible replacement options for the Thompson Park Water 
Tank, CRA evaluated two tank types:  welded steel tank and a composite bolted steel 
glass-lined tank.   The advantages and disadvantages of each option include: 

1. Welded steel tank 
a. Disadvantage 

• Higher maintenance and associated costs 
b. Advantages 

• Lower capital costs 
2. Glass-lined tank 

a. Disadvantage 
• Higher capital costs 

b. Advantage 
• Lower maintenance costs with no need for recoating during the life of the 

tank 
Although the glass-lined tank has a slightly larger capital cost, the long-term 
maintenance of the tank is significantly lower than the welded steel.  If the City 
determines that a new tank is more desirable to the rehabilitation of the existing Tank, 
then CRA recommends that the City take advantage of the new technology of the glass-
lined tank. 
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4.0  REHABILITATION AND REPLACEMENT SUMMARY AND 
RECOMMENDATIONS 

Following CRA’s initial inspection of the Thompson Park Water Tank, the City 
determined that additional evaluation of options and was required to make an informed 
decision about tank upgrades.  The results and recommendations in this section are 
based on the assumption that the existing Tank volume is adequate and would match 
existing water height, volume and location. 

Table 5 summarizes the costs of the Tank rehabilitation and replacement options 
previously recommended in this report.   

TABLE 5 

Recommended Rehabilitation and Replacement Cost Comparison 

Cost Item Tank 
Rehabilitation* 

Tank Replacement, 
Glass Lined Tank 

Total Capital Cost $913,100 $1,370,300 

Present Worth of Maintenance (30 years) $365,200 $6,500 

Total Life Cycle Cost $1,278,300 $1,376,800 

        * Includes a full exterior recoat and two-coat interior system 

A final decision regarding the future of the Tank should be based upon the findings of 
the Tank design verification and available project funds.  However, CRA offers the 
following preliminary recommendations based on results of the work performed to date: 
 
1. Should the City decide to recoat the existing Tank, CRA recommends recoating the 

entire interior with a two-coat system and exterior of the Tank as discussed in CRA's 
Memo. 

2. If the decision is made to replace the Tank, CRA recommends replacement with a 
bolted, glass fused to steel tank on a concrete pedestal. 

The bolted, glass fused to steel tank will also provide other environmental and social 
benefits such as limiting hazardous material transport to the adjacent playground and 
surrounding park as well as minimizing tank recoating and out of service requirements.  
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5.0  NEXT STEPS  

If the City elects to rehabilitate the existing Thompson Park Water Tank, CRA 
recommends preparing a final design based on the information provided in this report 
and the previous Tank Inspection Report, followed by the development of Contract 
Documents, Bidding and Construction.  If the City elects to build a new water tank, CRA 
recommends preparing an engineering report that evaluates the services area and 
associated design basis of the new tank before proceeding with the tank design, Contract 
Document preparation, Bidding and Construction.  The original tank was designed in 
1976 and it is likely that some of the service area requirements have changed since that 
time.  For example, it is understood that the City has expanded its service area over the 
years through interconnections to surrounding municipalities and Fort Drum.  It is also 
understood that system improvements have been or are in planning, design or 
construction stages which may affect the future needs of the Thompson park water tank. 

An engineering report will provide a tank design verification step to determine if the 
existing tank design is appropriate for the new service area with respect location, 
volume, height and it is in fact is still needed.  The findings of an engineering report 
could impact the conclusions of this report and may provide an opportunity for cost 
savings to the City.   
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CRA MEMO OF OCTOBER 24, 2012 



 State Tower Building, Suite 220 
109 South Warren Street 
Syracuse, NY 13202 
Telephone: (315) 233-4270 Fax: (315) 425-4050 
www.craworld.com 
 

 

EQUAL EMPLOYMENT OPPORTUNITY EMPLOYER 

 

 
 

MEMORANDUM 

 

TO: Michael Sligar REF. NO.: 630957 

FROM: Eric Haslam, James Milks, Jason Davenport/ck/001 DATE: October 24, 2012 

CC:    

RE: 
 
City of Watertown Inspection and Evaluation of Thompson Park Water Tank 
Summary of Site Visit Conducted September 12, 2012 

 
 
 
The purpose of this document is to summarize the findings of the site visit conducted on 
September 12, 2012 for the City of Watertown Water Department (City).  The primary objective of the visit 
was to perform a visual, nondestructive inspection of the 250,000-gallon elevated welded steel water tank at 
Thompson Park.  During the visit, City Water Department personnel provided access and assistance while 
CRA performed the inspection. 
 
 
EXTERIOR FINDINGS 
 
Based on the field visit to the tank, an inspection was conducted of various exterior components and tank 
appurtenances. The manways, roof hatch, vent assembly and tank overflow line meet current AWWA and 
OSHA standards. No work will be required on these components.  
 
The tank has a concrete ring wall foundation. The foundation and grout pad appear to be in sound 
structural condition. Sections of spalled and missing concrete were identified at the door entrance openings. 
There are signs of deterioration of the caulking around the tank where the fluted riser column meets the 
grout pad. 
 
The exterior entrance doors into the fluted column show signs of deterioration and should be replaced.  
 
The column vents near the top of the column have been painted over and do not provide the necessary 
ventilation into the tank column. 
 
The roof hatches have a hasp for locking the hatches; however, locks were not installed on the hatches at the 
time of inspection. 
 
The access hatch from the access tube to the tank roof is hinged but does not have a mechanism to assist in 
closing the hatch once one enters the access tube.  
 
The paint coating system on the exterior tank surface shows signs of fading, chalking, and areas of spot 
corrosion. The exterior coating system on sections of the tank roof have been weathered and worn off 
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exposing bare metal and primer. There are areas of spot corrosion on the exterior of the tank column, roof, 
hatches, vent, tank overflow line, anchor bolt, and other tank appurtenances. 
 
Paint coating thickness measurements were obtained at the tank roof. Readings taken on the exterior 
coating system on the roof indicated a coating thickness between 0.85 mils and 6.6 mils. The average coating 
thickness is approximately 4.2 mils on the tank roof.  Paint coating thickness measurements were also 
obtained in the areas of the tank roof where the coating has been weathered and the primer is exposed. 
These measurements indicated a primer coating thickness between 0.80 mils and 1.35 mils. 
 
Photographs of the tank exterior were taken during the inspection and are included in Appendix A. 
 
Paint samples were collected for the exterior coating and were analyzed for lead, chromium, and cadmium 
content. Results of the laboratory testing are included in Appendix B.  
 
Original construction drawings from Chicago Bridge & Iron Company (CBI) are included in Appendix C. 
 
 
INTERIOR FINDINGS 
 
The interior of the tank fluted column, interior ladders, balcony, riser pipe, hatches, and associated tank 
appurtenances appear to be in sound structural condition. The interior ladders within the tank flute and 
within the dry riser have safety climb devices.  
 
Structural steel supports, stabilization rods, welds and seams, and dry riser assembly appear to be in sound 
structural condition.  
 
The paint coating system on the interior of the tank column, condensate ceiling, balconies, platforms, dry 
riser, ladder, and structural components show signs of fading, and areas of spot corrosion. Generally, the 
coating system in these areas appears to be in sound condition. 
 
The interior of the tank bowl shows signs of major coating loss, corrosion, and pitting in the steel plates. 
Major corrosion was identified in lower bowl area of the tank including the tank cone and continuing up to 
the intersection with the tank walls. Major corrosion was identified on the exterior of the tank dry riser and 
ladder within the wet area of the tank bowl. The remaining sections of the interior of the tank wall show 
signs of coating loss and spot corrosion. The underside of the tank roof and structural steel support beams 
show signs of coating loss and spot corrosion but appear to be in sound structural condition. 
 
Although the interior of the tank fill/drain riser pipe could not be inspected, it should be anticipated that 
the interior of this pipe may exhibit the same corrosion conditions as the lower section of the interior of the 
tank bowl. 
 
Relative depth measurements of the steel pits were obtained in spot areas within the tank bowl. These 
depth measurements were compared to the steel plate thickness shown on the original tank construction 
drawings and are presented as follows: 
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Tank Ring location   Steel Plate Thickness   Average Depth of Pitting 
 
Ring 1 – Bottom of bowl   5/16”    1/8” to 3/16” 
Ring 2 – Next ring up    5/16”    3/16” to 1/4” 
Ring 3 – Connection to column  2”    1/8” to 3/16” 
Ring 4 -  Next ring up    0.573”    1/8” to 3/16” 
Ring 5 – Connection to side walls  7/16”    1/8” to 3/16” 
Ring 6 – Lower side wall   5/16”        None  
Ring 7 – Upper side wall   5/16”        None 
 
The presence of pits in the steel plates as identified above can be addressed with the application of a pit 
filler material and/or spot welding prior to the installation of a new interior coating system.  
 
Paint coating thickness measurements were obtained at various areas within the interior of the tank column 
and tank bowl. The following coating thickness measurements were obtained during this inspection: 
 
 Interior of fluted column:  Coating thickness between 3.0 mils and 5.5 mils with an average thickness of 

4.0 mils. 
 Interior tank floor:  Coating thickness between 5.5 mils and 6.8 mils with an average thickness of 

6.3 mils (20 readings). 
 Interior tank cone:  Coating thickness between 6.3 mils and 18.2 mils with an average thickness of 

7.8 mils (22 readings). 
 Interior tank walls:  Coating thickness could not be measured. 
 Wet side of tank riser below water line:  Coating thickness between 7.8 mils and 16.4 mils with an 

average thickness of 8.1 mils (15 readings). 
 Wet side of tank riser above water line:  Coating thickness between 4.0 mils and 4.8 with and average 

thickness of 4.2 mils (20 readings).  
 
Photographs of the tank interior and appurtenances were taken during the inspection and are included in 
Appendix A. 
 
Paint samples were collected for the exterior coating and were analyzed for lead, chromium and cadmium 
content. Results of the laboratory testing are included in Appendix B.   
 
Original construction drawings from Chicago Bridge & Iron Company (CBI) are included in Appendix C. 
 
There is no cathodic protection system installed within the interior of the tank vessel. 
 
 
RECOMMENDATIONS 
 
Tank Exterior 
 
Based on the field inspection and this information outlined above, the following work and repairs are 
recommended on the tank exterior and components:  
 
 Complete repairs to the concrete ring wall foundation at the door entrance openings where the spalled 

areas of concrete have been identified using an approved concrete patching material. 
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 Remove caulking around perimeter of tank where the fluted column meets the grout pad. Clean area 
and replace with approved caulking material and sealant backer rod where necessary. 

 Remove exterior entrance doors in tank column and replace with new door assemblies including new 
hardware and lock sets. 

 Remove coatings applied over the column vents to clear the vent openings and allow ventilation into 
the tank column, or replace vents with new vent assemblies. This work should be completed along with 
the exterior tank coating system. 

 Install locks on all hatches and tank openings that have hasps available and are not presently locked for 
security measures. 

 Install a hold open arm mechanism on the access hatch from the access tube to the tank roof to limit the 
opening swing of the access hatch and assist in closing the hatch once the person enters the access tube.  

 The sample analysis of the exterior tank coating system indicated the presence of lead, cadmium and 
chromium in the existing paint coating system. Results of the laboratory testing are included in 
Appendix B. Based on these findings and the results of the exterior inspection, the following options 
may be considered to address the exterior coating system on the tank: 

 
a. Conduct a full exterior removal of the coating system by blast methods to SSPC SP-6 (Commercial 

Abrasive Blast) standards. This would entail a full Class “A” containment system on the exterior of 
the tank to eliminate the escape of removed coating materials. Completion of this work is 
recommended to be conducted in the summer months to limit the use of heaters and 
dehumidification systems necessary to properly cure the new paint system. Install a new coating 
system on all surfaces of the tank exterior. A coating system consisting of three coats (zinc rich 
primer, epoxy, urethane system) is recommended for the tank exterior as follows: 

 
 Full prime coat zinc rich primer applied at a 2.5 to 3.5 mils D.F.T. 
 Full intermediate coat epoxy applied at a 2.0 to 3.0 mils D.F.T. 
 Full finish coat of urethane applied at a 2.0 to 3.0 mils D.F.T. 
 
The minimum final thickness of the exterior paint system shall be 8.0 mils D.F.T. 

 
b. Conduct a full exterior removal of the coating system on the tank vessel roof and side walls using 

blast methods to SSPC SP-6 (Commercial Abrasive Blast) standards. This would entail a full Class 
“A” containment system on the exterior of the tank to eliminate the escape of removed coating 
materials. The new coating system is recommended above. The remainder of the tank exterior 
column may power washed and spot cleaned using a vacuum-blast system in areas were corrosion 
and loss of coating system is present. Touch-up priming and one full coat of urethane on the entire 
tank exterior surface could be performed to maintain the remainder of exterior coating system.  
 
This option would be less cost than full removal and re-coating of the entire tank exterior; however, 
the remaining exterior coating system would still contain lead, cadmium and chromium and would 
require complete encapsulation and removal at a future date. Since this option requires full 
encapsulation to remove the coating system on the tank vessel, CRA recommends removal and 
application of a complete new coating system on the tank exterior at the same time. 

 
Tank Interior 
 
Based on the field inspection and this information outlined above, the following work and repairs are 
recommended on the tank interior and components:  
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 Replace existing interior ladder in tank vessel attached to the outside of the dry riser. Ladder should be 

replaced with a new steel ladder meeting OSHA standards. A safety climb device should be installed on 
the new ladder assembly. 

 The sample analysis of the interior tank coating system indicated the presence of lead, cadmium and 
chromium in the existing paint coating system. Results of the laboratory testing are included in 
Appendix B. Based on these findings and the results of the interior inspection, it is recommended that 
the existing coating system within the interior of the tank vessel be removed and replaced with a new 
coating system. The following options are available to address the interior tank coating system: 

  
a. Interior of tank vessel, interior of tank cone, interior of tank drain/fill line: Conduct a full interior 

removal of the coating system using blast methods to SSPC-SP-10 (near White Metal Abrasive Blast). 
Following removal of existing coating system and completion of pit filling and/or spot welding, a 
new coating system conforming to AWWA D102 specifications should be installed on the interior 
surfaces.   
 
The following coating systems are available for installation on the interior of the tank surfaces and 
conform to AWWA D102 specifications: 
 
1. Three coat epoxy system consisting of the following: 

 
 Full prime coat of epoxy installed at a 3.0 to 5.0 mils D.F.T. 
 Full intermediate coat of epoxy applied at a 4.0 to 6.0 mils D.F.T. 
 Full finish coat of epoxy applied at a 4.0 to 6.0 mils D.F.T. 
 Stripe coat installed at plate seams and joints of epoxy applied at a 50 to 60 mils D.F.T. 
 The minimum final thickness of the interior paint system shall be 14.0 mils D.F.T. on tank 

plate surfaces and 69.0 mils on stripe coat areas. 
 
The three coat system use coatings with 68% solids, and the remaining 30% is solvent that 
must evaporate during curing which requires a controlled curing process of 2-3 weeks to 
ensure that there are no VOC’s present when the tank is returned to service. 
Dehumidification within the tank interior is necessary to maintain a relative humidity of 40% 
prior to installation of the coating system and during the coating curing process. 
 

2. Two coat system consisting of the following: 
 

 Full prime coat of Aromatic Urethane, Zinc Rich installed at a 2.5 to 3.5 mils D.F.T. 
 Stripe coat of Polyamidoamine Epoxy installed at a 2.0 to 3.0 mils D.F.T. 
 Full finish coat of Modified Polyamine Epoxy installed at a 20 to 30 mils D.F.T. 
 The minimum final thickness of the interior paint system shall be 23.0 mils D.F.T. on tank 

plate surfaces and 25.0 mils on stripe coat areas. 
 
The two coat system use coatings with 100% solids. Since these coatings do not contain any 
solvents, the curing time is reduced to a 2-3 day period and there is less concern for potential 
VOCs. The prime coat material is a zinc rich product that provides additional protection for 
bare metal. This material is a moisture cured product and as a result, the level of 
dehumidification within the tank interior is reduced.   
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The three coat epoxy system referenced above is commonly used for re-coating tank 
interiors; however, the two coat systems are gaining popularity in New York State in recent 
years due to the stringent requirements for VOCs.  
 
The three coat epoxy system is initially less expensive to install than the two coat system; 
however, the 2-coat system has other advantages of increased life expectancy, faster curing 
times, and elimination of the concern for VOCs. 
 
CRA recommends the use of a 2-coat system; however, final selection of a specific coating 
system should be done during pre-design phase based upon discussions with the City and 
consideration of available project funding. 

 
b. Interior of tank column, interior balconies, piping and appurtenances:  The existing coating system 

appears to be in sound condition with the exception of some areas of minor coating loss and spot 
corrosion. It is recommended that these areas be power washed, spot cleaned using vacuum- blast 
and primed prior to final re-coating Following this work, one finish coat of epoxy would be applied 
on all surfaces of interior of tank column, balconies, piping, and appurtenances as specified above. 

 
 We have investigated an option for installation of a cathodic protection system in the interior of the tank 

due to the corrosion and pitting identified within the interior of the tank vessel. A fixed suspended 
anode type system is recommended for this installation after the completion of the tank re-coating. This 
type of system is recommended due to the potential for tank icing in the winter months. Installation of a 
cathodic protection system would provide an additional level of protection in the event of future 
coating loss and corrosion conditions. 

 
 
CONSTRUCTION COST ESTIMATE 
 
Based on the information outlined above, the following construction cost estimate was prepared for the 
recommended work associated with the tank rehabilitation: 
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Description         Estimated Cost 
 
Tank Exterior 
 
 Repairs to concrete ring wall foundation     $ 600 
 Removal of caulking and installation of new caulking   $ 2,000 
 Removal of entrance doors and installation of new doors  $ 7,000 
 Clean and remove paint coating at tank column vents   Cost included in tank coating  
 Install hold open arm mechanism on tank roof hatch   $ 800 
 Full exterior coating removal with encapsulation and 

complete exterior re-coat system      $ 400,000 
 

      Total Cost Exterior  $ 410,400 
 
Tank Interior 
 
 Removal and replacement of interior vessel tank ladder   $ 3,000 
 Apply pit filling material and surfacing     $15,000 
 Full interior coating removal in tank vessel and riser pipe and  

complete interior re-coat system (2-coat system)  $ 185,000 
 Alternate for full interior coating removal in tank vessel and  

riser pipe and complete interior re-coat system (3-coat epoxy system) ($ 160,000) 
 Spot weld of pits in steel plates      $ 3,000 
 Spot clean and re-coat interior of tank column  

and appurtenances       $ 40,000 
 
      Total Cost Interior  $ 246,000 

 
Cathodic Protection System 
 
 Install Cathodic Protection System – Complete    $ 20,000 
 

Total Cost Cathodic  
Protection System  $ 20,000 

 
Sub-Total   $ 646,400 

      35% CELA Contingency $ 238,600 
  
      Total Estimated Cost  $ 915,000 
 
 
If the 3-coat epoxy interior painting system is selected for use on this project, the total estimated cost for  
this project would decrease to $879,000. 
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1 - Underside of Condensate Roof  2 - Underside of Condensate Roof  
  

3-Tank Column Side Wall / Condensate Roof  4-Tank Column Anchor Bolt Connection  
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5-Door Opening at Tank Column  6 -Caulking at Tank Column and Grout Pad  
  

7 -Spalled Concrete Area at Door Opening  8 -Tank Overflow Lines at Exterior  
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9 -Tank Elevation  10 -Fill/Drain and Overflow Lines  

  

11 -Balcony Platform inside of Tank Column  12 -Balcony Platform Hatch  
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13 -Balcony Platform Hatch  14 -Tank Vessel at Column Connection  
  

15 -Interior Tank Column and Column Vent  16 -Interior Tank Column  
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17 -Interior of Tank Column at Bottom of Tank Vessel 18 -Balcony Platform inside of Tank Column  
  

19 -Exterior of Tank Roof  20 -Tank Roof Vent  
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21 -Tank Roof Access Hatch  22 -Ladder at Interior of Tank Dry Riser Tube  
  

23 -Typical Corrosion at Lower Area of Tank Vessel  24 -Typical Corrosion at Interior of Tank Vessel at  Side Walls 
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25 -Typical Corrosion at Lower Area of Tank Vessel  26 -Typical Corrosion at Pitted Steel Plate Locations  
  

27 -Interior of Tank Vessel and Outside of Dry Riser  Tube 28 -Interior of Tank Vessel and Outside of Dry Riser  Tube  
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29 -Interior of Tank Vessel Looking Up  30 -Tank Overflow Weir Box  
  

31 -Underside of Tank Vessel Roof Support Beam  32 -Underside of Tank Vessel Roof Support Beam  
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33 -Underside of Tank Vessel Roof Support Beam   
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Engineering Solutions…
Delivering Results

CB&I has provided superior value and reliability to the water storage industry for 
more than a century. We built our first standpipe in 1893 and our first elevated water 
storage tank in 1894, pioneered the transition to welded steel tanks in the 1930s, and 
invented the original Watersphere®, Waterspheroid® and Hydropillar® storage tanks. 
We’ve built more than 25,000 water storage tanks around the world.

CB&I is one of the few companies with the capability to self perform all facets 
of a water storage project … from concept to completion. We can handle the 
engineering, foundation construction, fabrication, tank construction, and painting. 
This comprehensive approach helps our customers achieve the most cost-effective 
and functional solution. With our in-house personnel, we also provide complete 
design-build services to guide all aspects of a project, from preliminary planning to 
post-construction services.

At CB&I, we focus on providing water storage solutions safely, to the highest quality 
standards, on time, and at a competitive price. Contact one of our regional sales 
offices or visit our website at www.CBI.com/water.

Corporate Office:
The Hague, Netherlands

Worldwide Administrative Office:
The Woodlands, Texas USA

Only employees, agents, or representatives authorized under and pursuant to written 
agreement with CB&I are authorized to distribute this brochure to an actual or 
potential client of CB&I. ©Copyright 2011 by Chicago Bridge & Iron Company.   

All rights reserved. Printed in USA.  B2150-2 Engineering Solutions . . . Delivering Results

Hydropillar®
Elevated Water Storage

www.CBI.com/water

Above: Lexington, SC – 1,000,000 gallons

Top left: Bowie, MD – (3) 1,500,000 gallons each

Top middle: Clermont Co., OH - 2,000,000 gallons

2nd left: Atmore, AL– 1,000,000 gallons

3rd left: Ripon, CA – 2,500,000 gallons*

Bottom left: Niceville, FL – 500,000 gallons

Bottom middle: Shenandoah, TX – 750,000 gallons

* STI/SPFA Tank of the Year Award



Why a CB&I Hydropillar® Elevated Tank? Selecting a CB&I Hydropillar Elevated Tank

Combining the support strength and multi-purpose inside 
space provided by a large diameter support pillar, the 
Hydropillar elevated tank is one of the most popular and 
attractive styles of elevated water storage tanks.

CB&I invented the original Hydropillar tank design in 1962 
and has been improving the concept ever since. We have 
built more fluted column elevated tanks than any other 
company, including the tallest and largest capacity tanks 
in service. CB&I’s unique dome roof design eliminates 
ponding, which improves paint durability and reduces 
streaking on the side of the tank. The self-supporting dome 
roof also minimizes interior structural supports in the 
vapor area of the tank where condensation occurs. Since 
this is the most corrosion-prone area in the tank, future 
maintenance requirements are reduced.

The Hydropillar tank design offers a high degree of 
customization and flexibility. The space inside the pillar 
can be used in a wide variety of innovative ways, or it can 
be reserved for future expansion. Many sizes, options and 
features are available for Hydropillar tanks, which provide 
storage capacities ranging from 200,000 gallons to more 
than 4,000,000 gallons. In smaller capacities an optional 
wineglass style offers additional attractive and creative 
applications.

Hydropillar tanks are all-steel, all-welded structures that 
have proven reliability, serving municipalities and industries 
for decades. The vertical steel flutes accentuate the clean, 
modern design. The large diameter steel pillar also offers 
excellent stiffness to earthquake loads, superior suitability 
for low load-bearing soil, and unobstructed access for 
exterior inspection and maintenance. Properly maintained 
and operated, steel tanks offer an extremely long life, with 
some structures exceeding 100 years of service.

Since the construction of our first elevated tank in 
1894, CB&I has become a global leader in the design 
and construction of elevated water storage tanks. 
We pioneered the transition to welded steel tanks 
in the 1930s and invented the original Hydropillar 
tank in 1962. We also have been instrumental in the 
development of the AWWA standards, beginning 
with the first D100 standard in 1941, continuing 
today through active organization and committee 
participation.On the cover: 2,000,000 gallon tank,  Dublin, OH; 

STI/SPFA Tank of the Year 

Multi-purpose treatment laboratory and 
office facility; STI/SPFA Tank of the Year 

Attractive graphics enhance community 
identity

Largest elevated tank in the United States 
– 4,100,000 gallons

Interior lunch room inside a pillar

CB&I provides sample specifications and detail drawings for engineers and owners who are planning 
Hydropillar tank projects. Contact CB&I’s regional sales force to receive guidance on specifying your tank or 
visit our website at www.CBI.com/water to view our standard specifications and drawings.

Multi-Purpose Interior Space
•	Dual use as offices, meeting rooms, pump station, fire 

station, equipment and machinery storage, etc.
•	 Steel fluted column (i.e., pillar)

– Easily integrates with interior structural steel for multiple 
floors

– Allows exterior windows
•	Offset riser pipe maximizes available interior space

Economics
•	 Especially economical in larger capacities
•	All-steel construction permits cost-effective, year-round 

construction
•	 Large diameter fluted column is particularly advantageous 

in high earthquake zones or on soil with low load bearing 
capacity

•	 Effective cost is reduced when the value of the interior 
space is considered

•	 Turnkey supply of foundation and painting offers cost and 
schedule savings

•	Height can be modified if pressure requirements change 
after installation

Aesthetics
•	 Clean, modern appearance
•	 Vertical architectural lines blend well with 

surrounding structures and landscapes
•	 Capitalizes on high visibility locations

– Optional lettering and logos enhance  
community identity and pride

Safety and Security
•	 Solid, flush threshold steel door with 

deadbolt lock restricts unauthorized entry
•	Optional overhead door

– Quick entry and exit for trucks and large 
equipment

– Easy access for larger storage items
•	 Enclosed interior access ladders

– Minimize vandalism and unsightly graffiti
– Minimize unauthorized tank access
– Facilitate climbing during inclement  

weather

Maintenance
•	 Interior dry surfaces are weather-protected 

and seldom need repainting
•	 Maintenance access to all exterior surfaces is 

unhindered

Optimum Head Range
•	 Standard design provides efficient head 

range
   – Minimizes pumping costs
   – Minimizes variation in water pressure
•	Optional head ranges available

Dual Water Storage Compartment 
Capability
•	 Can serve two different pressure systems
•	 Can provide dual owners with separate  

water storage

Dome Roofs
•	 Improved appearance
•	 No ponding, minimize ice and snow 

accumulation
•	 Prevents corrosion and streaking on side of 

tank

Standard Features
•	 One 36 in. wide by 80 in. high steel personnel 

door with flush threshold
•	 Crushed stone floor inside base
•	 Offset steel riser pipe
•	 Steel overflow pipe to grade with splash block
•	 Fluted column vents
•	 Offset ladders inside fluted column (i.e., pillar), 

with rest platforms at 24 ft maximum intervals
•	 Safety devices on ladders as required by state and 

federal regulations 
•	 Walkway with handrails from top of fluted column 

to access tube
•	 Erection rods under tank bottom for construction 

and maintenance scaffolding
•	 One 48 in. diameter access tube
•	 Ladder in access tube
•	 Painter’s rings at top of fluted column
•	 One 24 in. diameter painter’s ring hatch
•	 One 30 in. tank bottom manhole with access 

ladder to walkway
•	 Two 30 in. diameter roof hatches
•	 One 24 in. diameter painter’s ventilation roof 

hatch
•	 Minimum 1/4” thick steel roof plates
•	 Seal welding underside of roof
•	 Fail-safe roof vent
•	 Painters lugs or coupling near tank center inside  

bottom and roof
•	 Interior lighting in fluted column and access tube

Options
•	 Lettering, logos and decorative graphics
•	 Dual compartment water storage
•	 FreshMix™ circulation system
•	 Structural framing, multiple floors and ceilings inside the  

fluted column 
•	 Additional openings in fluted column (e.g., windows)
•	 Double personnel door
•	 Overhead doors 
•	 Valve vault inside base
•	 Concrete floor inside base
•	 Control room in fluted column
•	 Dual risers
•	 Stainless steel riser
•	 Stainless steel overflow
•	 Riser insulation and heat tracing
•	 Alternative ladder arrangements inside fluted column
•	 Fabric or steel condensate ceiling with drain 
•	 Closure plates between flutes and stiffener plates
•	 Upsized 60 in. diameter or 72 in. diameter access tube
•	 Tank drain
•	 Internal tank ladder on access tube
•	 Roof handrail
•	 External security or decorative lighting
•	 FAA lighting
•	 Instrumentation
•	 Telemetry
•	 Cathodic protection
•	 Lightning protection
•	 Antennae penetrations and supports

 Capacity Tank Head Fluted 
 U.S. Diameter Range* Column
 Gallons ft–in. ft–in. Diameter 
    ft–in.

   200,000  42 - 0 25 - 0 24 - 0
   250,000  42 - 0 30 - 0 24 - 0
   300,000  47 - 0 30 - 0 24 - 0
   400,000  50 - 0 30 - 0 24 - 0
   500,000  57 - 0 32 - 0 30 - 0 
   500,000  49 - 6 38 - 0 30 - 0
   750,000  64 - 0 40 - 0 42 - 0
   750,000  62 - 0 40 - 0 36 - 0
1,000,000  74 - 0 40 - 0 52 - 0
1,000,000  74 - 0 40 - 0 44 - 0
1,250,000  80 - 0 40 - 0 52 - 0
1,500,000  86 - 0 40 - 0 60 - 0
1,500,000  90 - 0 40 - 0 52 - 0
2,000,000  100 - 0 40 - 0 78 - 0
2,000,000  100 - 0 40 - 0 66 - 0
2,500,000  108 - 0 44 - 0 78 - 0
3,000,000  120 - 0 42 - 0 90 - 0
3,500,000  125 - 0 45 - 0 90 - 0
4,000,000  135 - 0 45 - 0 90 - 0

Standard Capacities and Dimensions

Dual storage – 620,000 gallons upper tank  
and 1,130,000 gallons lower tank; 
STI/SPFA Tank of the Year

Multi-purpose fire station

*CB&I has other head ranges available for each capacity tank. 
Please contact us if you need assistance.FreshMix™ circulation system

Standard Features & Options



Why a CB&I Hydropillar® Elevated Tank? Selecting a CB&I Hydropillar Elevated Tank

Combining the support strength and multi-purpose inside 
space provided by a large diameter support pillar, the 
Hydropillar elevated tank is one of the most popular and 
attractive styles of elevated water storage tanks.

CB&I invented the original Hydropillar tank design in 1962 
and has been improving the concept ever since. We have 
built more fluted column elevated tanks than any other 
company, including the tallest and largest capacity tanks 
in service. CB&I’s unique dome roof design eliminates 
ponding, which improves paint durability and reduces 
streaking on the side of the tank. The self-supporting dome 
roof also minimizes interior structural supports in the 
vapor area of the tank where condensation occurs. Since 
this is the most corrosion-prone area in the tank, future 
maintenance requirements are reduced.

The Hydropillar tank design offers a high degree of 
customization and flexibility. The space inside the pillar 
can be used in a wide variety of innovative ways, or it can 
be reserved for future expansion. Many sizes, options and 
features are available for Hydropillar tanks, which provide 
storage capacities ranging from 200,000 gallons to more 
than 4,000,000 gallons. In smaller capacities an optional 
wineglass style offers additional attractive and creative 
applications.

Hydropillar tanks are all-steel, all-welded structures that 
have proven reliability, serving municipalities and industries 
for decades. The vertical steel flutes accentuate the clean, 
modern design. The large diameter steel pillar also offers 
excellent stiffness to earthquake loads, superior suitability 
for low load-bearing soil, and unobstructed access for 
exterior inspection and maintenance. Properly maintained 
and operated, steel tanks offer an extremely long life, with 
some structures exceeding 100 years of service.

Since the construction of our first elevated tank in 
1894, CB&I has become a global leader in the design 
and construction of elevated water storage tanks. 
We pioneered the transition to welded steel tanks 
in the 1930s and invented the original Hydropillar 
tank in 1962. We also have been instrumental in the 
development of the AWWA standards, beginning 
with the first D100 standard in 1941, continuing 
today through active organization and committee 
participation.On the cover: 2,000,000 gallon tank,  Dublin, OH; 

STI/SPFA Tank of the Year 

Multi-purpose treatment laboratory and 
office facility; STI/SPFA Tank of the Year 

Attractive graphics enhance community 
identity

Largest elevated tank in the United States 
– 4,100,000 gallons

Interior lunch room inside a pillar

CB&I provides sample specifications and detail drawings for engineers and owners who are planning 
Hydropillar tank projects. Contact CB&I’s regional sales force to receive guidance on specifying your tank or 
visit our website at www.CBI.com/water to view our standard specifications and drawings.

Multi-Purpose Interior Space
•	Dual use as offices, meeting rooms, pump station, fire 

station, equipment and machinery storage, etc.
•	 Steel fluted column (i.e., pillar)

– Easily integrates with interior structural steel for multiple 
floors

– Allows exterior windows
•	Offset riser pipe maximizes available interior space

Economics
•	 Especially economical in larger capacities
•	All-steel construction permits cost-effective, year-round 

construction
•	 Large diameter fluted column is particularly advantageous 

in high earthquake zones or on soil with low load bearing 
capacity

•	 Effective cost is reduced when the value of the interior 
space is considered

•	 Turnkey supply of foundation and painting offers cost and 
schedule savings

•	Height can be modified if pressure requirements change 
after installation

Aesthetics
•	 Clean, modern appearance
•	 Vertical architectural lines blend well with 

surrounding structures and landscapes
•	 Capitalizes on high visibility locations

– Optional lettering and logos enhance  
community identity and pride

Safety and Security
•	 Solid, flush threshold steel door with 

deadbolt lock restricts unauthorized entry
•	Optional overhead door

– Quick entry and exit for trucks and large 
equipment

– Easy access for larger storage items
•	 Enclosed interior access ladders

– Minimize vandalism and unsightly graffiti
– Minimize unauthorized tank access
– Facilitate climbing during inclement  

weather

Maintenance
•	 Interior dry surfaces are weather-protected 

and seldom need repainting
•	 Maintenance access to all exterior surfaces is 

unhindered

Optimum Head Range
•	 Standard design provides efficient head 

range
   – Minimizes pumping costs
   – Minimizes variation in water pressure
•	Optional head ranges available

Dual Water Storage Compartment 
Capability
•	 Can serve two different pressure systems
•	 Can provide dual owners with separate  

water storage

Dome Roofs
•	 Improved appearance
•	 No ponding, minimize ice and snow 

accumulation
•	 Prevents corrosion and streaking on side of 

tank

Standard Features
•	 One 36 in. wide by 80 in. high steel personnel 

door with flush threshold
•	 Crushed stone floor inside base
•	 Offset steel riser pipe
•	 Steel overflow pipe to grade with splash block
•	 Fluted column vents
•	 Offset ladders inside fluted column (i.e., pillar), 

with rest platforms at 24 ft maximum intervals
•	 Safety devices on ladders as required by state and 

federal regulations 
•	 Walkway with handrails from top of fluted column 

to access tube
•	 Erection rods under tank bottom for construction 

and maintenance scaffolding
•	 One 48 in. diameter access tube
•	 Ladder in access tube
•	 Painter’s rings at top of fluted column
•	 One 24 in. diameter painter’s ring hatch
•	 One 30 in. tank bottom manhole with access 

ladder to walkway
•	 Two 30 in. diameter roof hatches
•	 One 24 in. diameter painter’s ventilation roof 

hatch
•	 Minimum 1/4” thick steel roof plates
•	 Seal welding underside of roof
•	 Fail-safe roof vent
•	 Painters lugs or coupling near tank center inside  

bottom and roof
•	 Interior lighting in fluted column and access tube

Options
•	 Lettering, logos and decorative graphics
•	 Dual compartment water storage
•	 FreshMix™ circulation system
•	 Structural framing, multiple floors and ceilings inside the  

fluted column 
•	 Additional openings in fluted column (e.g., windows)
•	 Double personnel door
•	 Overhead doors 
•	 Valve vault inside base
•	 Concrete floor inside base
•	 Control room in fluted column
•	 Dual risers
•	 Stainless steel riser
•	 Stainless steel overflow
•	 Riser insulation and heat tracing
•	 Alternative ladder arrangements inside fluted column
•	 Fabric or steel condensate ceiling with drain 
•	 Closure plates between flutes and stiffener plates
•	 Upsized 60 in. diameter or 72 in. diameter access tube
•	 Tank drain
•	 Internal tank ladder on access tube
•	 Roof handrail
•	 External security or decorative lighting
•	 FAA lighting
•	 Instrumentation
•	 Telemetry
•	 Cathodic protection
•	 Lightning protection
•	 Antennae penetrations and supports

 Capacity Tank Head Fluted 
 U.S. Diameter Range* Column
 Gallons ft–in. ft–in. Diameter 
    ft–in.

   200,000  42 - 0 25 - 0 24 - 0
   250,000  42 - 0 30 - 0 24 - 0
   300,000  47 - 0 30 - 0 24 - 0
   400,000  50 - 0 30 - 0 24 - 0
   500,000  57 - 0 32 - 0 30 - 0 
   500,000  49 - 6 38 - 0 30 - 0
   750,000  64 - 0 40 - 0 42 - 0
   750,000  62 - 0 40 - 0 36 - 0
1,000,000  74 - 0 40 - 0 52 - 0
1,000,000  74 - 0 40 - 0 44 - 0
1,250,000  80 - 0 40 - 0 52 - 0
1,500,000  86 - 0 40 - 0 60 - 0
1,500,000  90 - 0 40 - 0 52 - 0
2,000,000  100 - 0 40 - 0 78 - 0
2,000,000  100 - 0 40 - 0 66 - 0
2,500,000  108 - 0 44 - 0 78 - 0
3,000,000  120 - 0 42 - 0 90 - 0
3,500,000  125 - 0 45 - 0 90 - 0
4,000,000  135 - 0 45 - 0 90 - 0

Standard Capacities and Dimensions

Dual storage – 620,000 gallons upper tank  
and 1,130,000 gallons lower tank; 
STI/SPFA Tank of the Year

Multi-purpose fire station

*CB&I has other head ranges available for each capacity tank. 
Please contact us if you need assistance.FreshMix™ circulation system

Standard Features & Options



Why a CB&I Hydropillar® Elevated Tank? Selecting a CB&I Hydropillar Elevated Tank

Combining the support strength and multi-purpose inside 
space provided by a large diameter support pillar, the 
Hydropillar elevated tank is one of the most popular and 
attractive styles of elevated water storage tanks.

CB&I invented the original Hydropillar tank design in 1962 
and has been improving the concept ever since. We have 
built more fluted column elevated tanks than any other 
company, including the tallest and largest capacity tanks 
in service. CB&I’s unique dome roof design eliminates 
ponding, which improves paint durability and reduces 
streaking on the side of the tank. The self-supporting dome 
roof also minimizes interior structural supports in the 
vapor area of the tank where condensation occurs. Since 
this is the most corrosion-prone area in the tank, future 
maintenance requirements are reduced.

The Hydropillar tank design offers a high degree of 
customization and flexibility. The space inside the pillar 
can be used in a wide variety of innovative ways, or it can 
be reserved for future expansion. Many sizes, options and 
features are available for Hydropillar tanks, which provide 
storage capacities ranging from 200,000 gallons to more 
than 4,000,000 gallons. In smaller capacities an optional 
wineglass style offers additional attractive and creative 
applications.

Hydropillar tanks are all-steel, all-welded structures that 
have proven reliability, serving municipalities and industries 
for decades. The vertical steel flutes accentuate the clean, 
modern design. The large diameter steel pillar also offers 
excellent stiffness to earthquake loads, superior suitability 
for low load-bearing soil, and unobstructed access for 
exterior inspection and maintenance. Properly maintained 
and operated, steel tanks offer an extremely long life, with 
some structures exceeding 100 years of service.

Since the construction of our first elevated tank in 
1894, CB&I has become a global leader in the design 
and construction of elevated water storage tanks. 
We pioneered the transition to welded steel tanks 
in the 1930s and invented the original Hydropillar 
tank in 1962. We also have been instrumental in the 
development of the AWWA standards, beginning 
with the first D100 standard in 1941, continuing 
today through active organization and committee 
participation.On the cover: 2,000,000 gallon tank,  Dublin, OH; 

STI/SPFA Tank of the Year 

Multi-purpose treatment laboratory and 
office facility; STI/SPFA Tank of the Year 

Attractive graphics enhance community 
identity

Largest elevated tank in the United States 
– 4,100,000 gallons

Interior lunch room inside a pillar

CB&I provides sample specifications and detail drawings for engineers and owners who are planning 
Hydropillar tank projects. Contact CB&I’s regional sales force to receive guidance on specifying your tank or 
visit our website at www.CBI.com/water to view our standard specifications and drawings.

Multi-Purpose Interior Space
•	Dual use as offices, meeting rooms, pump station, fire 

station, equipment and machinery storage, etc.
•	 Steel fluted column (i.e., pillar)

– Easily integrates with interior structural steel for multiple 
floors

– Allows exterior windows
•	Offset riser pipe maximizes available interior space

Economics
•	 Especially economical in larger capacities
•	All-steel construction permits cost-effective, year-round 

construction
•	 Large diameter fluted column is particularly advantageous 

in high earthquake zones or on soil with low load bearing 
capacity

•	 Effective cost is reduced when the value of the interior 
space is considered

•	 Turnkey supply of foundation and painting offers cost and 
schedule savings

•	Height can be modified if pressure requirements change 
after installation

Aesthetics
•	 Clean, modern appearance
•	 Vertical architectural lines blend well with 

surrounding structures and landscapes
•	 Capitalizes on high visibility locations

– Optional lettering and logos enhance  
community identity and pride

Safety and Security
•	 Solid, flush threshold steel door with 

deadbolt lock restricts unauthorized entry
•	Optional overhead door

– Quick entry and exit for trucks and large 
equipment

– Easy access for larger storage items
•	 Enclosed interior access ladders

– Minimize vandalism and unsightly graffiti
– Minimize unauthorized tank access
– Facilitate climbing during inclement  

weather

Maintenance
•	 Interior dry surfaces are weather-protected 

and seldom need repainting
•	 Maintenance access to all exterior surfaces is 

unhindered

Optimum Head Range
•	 Standard design provides efficient head 

range
   – Minimizes pumping costs
   – Minimizes variation in water pressure
•	Optional head ranges available

Dual Water Storage Compartment 
Capability
•	 Can serve two different pressure systems
•	 Can provide dual owners with separate  

water storage

Dome Roofs
•	 Improved appearance
•	 No ponding, minimize ice and snow 

accumulation
•	 Prevents corrosion and streaking on side of 

tank

Standard Features
•	 One 36 in. wide by 80 in. high steel personnel 

door with flush threshold
•	 Crushed stone floor inside base
•	 Offset steel riser pipe
•	 Steel overflow pipe to grade with splash block
•	 Fluted column vents
•	 Offset ladders inside fluted column (i.e., pillar), 

with rest platforms at 24 ft maximum intervals
•	 Safety devices on ladders as required by state and 

federal regulations 
•	 Walkway with handrails from top of fluted column 

to access tube
•	 Erection rods under tank bottom for construction 

and maintenance scaffolding
•	 One 48 in. diameter access tube
•	 Ladder in access tube
•	 Painter’s rings at top of fluted column
•	 One 24 in. diameter painter’s ring hatch
•	 One 30 in. tank bottom manhole with access 

ladder to walkway
•	 Two 30 in. diameter roof hatches
•	 One 24 in. diameter painter’s ventilation roof 

hatch
•	 Minimum 1/4” thick steel roof plates
•	 Seal welding underside of roof
•	 Fail-safe roof vent
•	 Painters lugs or coupling near tank center inside  

bottom and roof
•	 Interior lighting in fluted column and access tube

Options
•	 Lettering, logos and decorative graphics
•	 Dual compartment water storage
•	 FreshMix™ circulation system
•	 Structural framing, multiple floors and ceilings inside the  

fluted column 
•	 Additional openings in fluted column (e.g., windows)
•	 Double personnel door
•	 Overhead doors 
•	 Valve vault inside base
•	 Concrete floor inside base
•	 Control room in fluted column
•	 Dual risers
•	 Stainless steel riser
•	 Stainless steel overflow
•	 Riser insulation and heat tracing
•	 Alternative ladder arrangements inside fluted column
•	 Fabric or steel condensate ceiling with drain 
•	 Closure plates between flutes and stiffener plates
•	 Upsized 60 in. diameter or 72 in. diameter access tube
•	 Tank drain
•	 Internal tank ladder on access tube
•	 Roof handrail
•	 External security or decorative lighting
•	 FAA lighting
•	 Instrumentation
•	 Telemetry
•	 Cathodic protection
•	 Lightning protection
•	 Antennae penetrations and supports

 Capacity Tank Head Fluted 
 U.S. Diameter Range* Column
 Gallons ft–in. ft–in. Diameter 
    ft–in.

   200,000  42 - 0 25 - 0 24 - 0
   250,000  42 - 0 30 - 0 24 - 0
   300,000  47 - 0 30 - 0 24 - 0
   400,000  50 - 0 30 - 0 24 - 0
   500,000  57 - 0 32 - 0 30 - 0 
   500,000  49 - 6 38 - 0 30 - 0
   750,000  64 - 0 40 - 0 42 - 0
   750,000  62 - 0 40 - 0 36 - 0
1,000,000  74 - 0 40 - 0 52 - 0
1,000,000  74 - 0 40 - 0 44 - 0
1,250,000  80 - 0 40 - 0 52 - 0
1,500,000  86 - 0 40 - 0 60 - 0
1,500,000  90 - 0 40 - 0 52 - 0
2,000,000  100 - 0 40 - 0 78 - 0
2,000,000  100 - 0 40 - 0 66 - 0
2,500,000  108 - 0 44 - 0 78 - 0
3,000,000  120 - 0 42 - 0 90 - 0
3,500,000  125 - 0 45 - 0 90 - 0
4,000,000  135 - 0 45 - 0 90 - 0

Standard Capacities and Dimensions

Dual storage – 620,000 gallons upper tank  
and 1,130,000 gallons lower tank; 
STI/SPFA Tank of the Year

Multi-purpose fire station

*CB&I has other head ranges available for each capacity tank. 
Please contact us if you need assistance.FreshMix™ circulation system

Standard Features & Options



Engineering Solutions . . . Delivering Results

Engineering Solutions…
Delivering Results

CB&I has provided superior value and reliability to the water storage industry for 
more than a century. We built our first standpipe in 1893 and our first elevated water 
storage tank in 1894, pioneered the transition to welded steel tanks in the 1930s, and 
invented the original Watersphere®, Waterspheroid® and Hydropillar® storage tanks. 
We’ve built more than 25,000 water storage tanks around the world.

CB&I is one of the few companies with the capability to self perform all facets 
of a water storage project … from concept to completion. We can handle the 
engineering, foundation construction, fabrication, tank construction, and painting. 
This comprehensive approach helps our customers achieve the most cost-effective 
and functional solution. With our in-house personnel, we also provide complete 
design-build services to guide all aspects of a project, from preliminary planning to 
post-construction services.

At CB&I, we focus on providing water storage solutions safely, to the highest quality 
standards, on time, and at a competitive price. Contact one of our regional sales 
offices or visit our website at www.CBI.com/water.

Corporate Office:
The Hague, Netherlands

Worldwide Administrative Office:
The Woodlands, Texas USA

Only employees, agents, or representatives authorized under and pursuant to written 
agreement with CB&I are authorized to distribute this brochure to an actual or 
potential client of CB&I. ©Copyright 2011 by Chicago Bridge & Iron Company.   

All rights reserved. Printed in USA.  B2150-2 Engineering Solutions . . . Delivering Results

Hydropillar®
Elevated Water Storage

www.CBI.com/water

Above: Lexington, SC – 1,000,000 gallons

Top left: Bowie, MD – (3) 1,500,000 gallons each

Top middle: Clermont Co., OH - 2,000,000 gallons

2nd left: Atmore, AL– 1,000,000 gallons

3rd left: Ripon, CA – 2,500,000 gallons*

Bottom left: Niceville, FL – 500,000 gallons

Bottom middle: Shenandoah, TX – 750,000 gallons

* STI/SPFA Tank of the Year Award



Engineering Solutions . . . Delivering Results

Engineering Solutions…
Delivering Results

CB&I has provided superior value and reliability to the water storage industry for 
more than a century. We built our first standpipe in 1893 and our first elevated water 
storage tank in 1894, pioneered the transition to welded steel tanks in the 1930s, and 
invented the original Watersphere®, Waterspheroid® and Hydropillar® storage tanks. 
We’ve built more than 25,000 water storage tanks around the world.

CB&I is one of the few companies with the capability to self perform all facets 
of a water storage project … from concept to completion. We can handle the 
engineering, foundation construction, fabrication, tank construction, and painting. 
This comprehensive approach helps our customers achieve the most cost-effective 
and functional solution. With our in-house personnel, we also provide complete 
design-build services to guide all aspects of a project, from preliminary planning to 
post-construction services.

At CB&I, we focus on providing water storage solutions safely, to the highest quality 
standards, on time, and at a competitive price. Contact one of our regional sales 
offices or visit our website at www.CBI.com/water.

Corporate Office:
The Hague, Netherlands

Worldwide Administrative Office:
The Woodlands, Texas USA

Only employees, agents, or representatives authorized under and pursuant to written 
agreement with CB&I are authorized to distribute this brochure to an actual or 
potential client of CB&I. ©Copyright 2011 by Chicago Bridge & Iron Company.   
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Glass Tanks with a Heart of Steel™
Tanks & Domes

Visit www.aquastore.com 
to find a dealer nearest you.

Tank 
Capacity

Typical Size
Diameter x Height

Aquastore Tank Pedestal

Inside
Diameter

Overflow
Height

24’  Up to 200’

30’  Up to 200’

36’  Up to 200’

40’  Up to 200’

45’  Up to 200’

50’  Up to 200’

55’  Up to 200’

150,000

200,000

300,000

500,000

750,000

1,000,000

1,500,000

28’ x 33’

31’ x 33’

39’ x 33’

50’ x 33’

59’ x 38’

62’ x 47’

67’ x 56’

The Aquastore “CET Package” –
A turn-key project plan for your installation.
The “CET Package” from Aquastore is a plan drawn up between you and your Authorized 

Aquastore Dealer that covers everything needed to complete a composite elevated tank 

application. The pedestal, the installation of inlet and outlet piping, manway entrances and 

the top cap/walkway are all customized to fit the preparations laid out in the “CET Package.” 

After a package is agreed upon, the dealer will walk you through each step of the construction 

process to make sure each component of the project is built to the original plan.

Tank variety with Aquastore
you won’t find anywhere else.
With tank capacities ranging from 50,000 to over 1,000,000 

gallons, your Authorized Aquastore Dealer will fit you with the 

proper system to meet the potable water needs of your 

community. Visit www.Aquastore.com to request a quote and 

get in contact with a dealer in your area.

Typical Aquastore CET Configurations
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6010 Drott Drive 
East Syracuse, NY 13057-2943 

Toll Free: 800.H2O.TANK 
Phone: 315.433.AQUA (2782) 

Fax: 315.433.5083 
Website: www.besttank.com 

Email: aquastore@besttank.com 
 

 December 21, 2012      
 
Conestoga - Rovers & Associates  
285 Delaware Avenue 
Suite 500 
Buffalo, NY 14202 
(716) 856-2142 Phone 
 
Attention: Camie McGraw ( camiemcgraw@craworld.com ) 
 
Re: AQUASTORE® Composite Elevated (CET) Potable Water Storage Tank 
      Watertown, NY                                                                       

Dear Camie: 

Thank you for your interest in AQUASTORE® glass-fused-to-steel storage tanks. The following budget price is for the 
composite elevated, concrete floor, aluminum geodesic dome roof, potable water storage tank that you are interested in. 
The tank is designed to AWWA D-103 allowables and manufactured to AWWA standards.  

Design parameters for budget purposes are: Seismic based on category IV. Estimated soil bearing capacity of 6,000 PSF 
– site class C, AWWA wind design and 60 psf ground snow load. 

• Please note that Foundation/Pedestal prices are ESTIMATES.  Accurate soil bearing capacity, seismic site 
class, frost depth and other pertinent information is required to determine the exact design and costs of the 
foundation/pedestal. 

 
 Nominal Capacity Freeboard  Sidewall Overflow Pedestal Pedestal  
 Capacity w/Indicated Inches Diameter Height From Grade Diameter Height Total 

Model in Gallons Freeboard Provided in Feet in Feet in Feet in Feet in Feet Price 

36 35 SS 271,500 262,400 14” 36.37’ 34.95’ 110.00’ 24.00’ 76.21’ $835,000 

NOT INCLUDED: Any and all site work (including but not limited to) access roads, site preparation, excavation, backfill, 
backfill materials, rock or organic material removal, compaction/compaction testing), all site pipe (material and 
installation). Also NOT included: Lightning protection, mixing systems, fencing, any electrical, name sheets and 
water/disposal for tank testing. Any permits, state or local sales and use taxes and bonds are not included.  

The following items are included in the budget numbers: 

• White (Exterior only) Glass-Fused-To-Steel Shell Assembly with “Edge Coating™” and “Glass 97” (Off-White) 

Interior 

• Aluminum Geodesic Domed Roof Assembly with Gravity Vent and Safety Cable – Rated as noted above 

• Foundation and Pedestal Design (based on soils and other pertinent information provided by others) 

• Glass-Fused-To-Steel Starter Ring Assembly with Epoxy Coated Concrete Floor  

• OSHA Compliant Ladder, Cage and Platform Assembly (ground level to top of tank) 

• One Top Manway and One Bottom Manway 

• Aluminum Overflow Piping (to bottom of pedestal) and Weir Box 
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      Watertown, NY                                                                      

 

• Exterior Protective Caps 

• Sacrificial Anode Cathodic Protection System  

• Reinforced Concrete Pedestal (with Rustications), Platform and Aluminum Railing 

• Tank Installation, Testing and Freight 

• Overhead Door in Base of Pedestal Column (10-ft wide x 10-ft high) 

• Upper and Lower Standard Service Doors in Pedestal Column 

• Single combination Inlet/Outlet DI Pipe, to 12” Diameter inside Pedestal to 5-ft Outside of Pedestal Foundation 

• Insulation and Heat Trace of Inlet/Outlet Pipe Inside Pedestal 

• Testing of Concrete and Piping (pipe test from top of pedestal to 5-ft outside pedestal foundation) 

Note that with any storage tank, a daily turnover rate of 25% of the total tank volume will aid in the prevention of 
stagnation, chlorine retention or cold weather issues. If turnover is less, additional considerations may be recommended. 

The price in this quotation is valid for 30 days and is based on Open Shop, Prevailing wage labor. If you have any 
questions, please do not hesitate to call. We would be glad to provide you with job specific specifications and drawings for 
Aquastore® tanks if desired.  We are looking forward to working with you as this project develops.  Thank you again for 
the opportunity to offer budget prices for your consideration.  

Kindest Regards, 

 

Melisa Keskin 
Assistant Project Manager 

cc: AMK; CLL; BCG; file 4054 
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Glass Fused-To-Steel Water Storage Tanks

The configuration and 
selection of a water storage 
tank is often something 
that needs to be done in the 
early stages of a project 
design. In order to apply 
for and secure funding that 
may be available, timing 
of construction and overall 
project costs will all play a 
factor in the determination. 
Because many municipalities 
have a single source of water 
storage, the tank design plays 
a critical role in meeting the 
current and future needs of 
the community and project. 

Review of community 
demands for current and 
anticipated water supply, 

site  conditions,   pressure 
requirements, long term 
maintenance, ease of access 
and overall costs are only 
some of the critical details 
essential to the ultimate 
selection of the tank 
configuration. 

There are three types of liquid 
storage tanks available that 
are considered for municipal 
water storage applications: 
Glass coated bolted steel, 
welded painted steel and 
concrete. 

Tanks utilized in potable 
water systems   are  designed 
to  AWWA (American Water 
Works Assoc.) standards. 

Tanks used in wastewater 
or landfill applications 
are designed to AISC 
(American Institute of 
Steel Construction) and fire 
storage tanks are typically 
designed to NFPA (National 
Fire Protection Association) 
standards.  

The first edition of AWWA 
D100 for painted steel tanks 
was issued in 1941.  The 
standard for bolted glass 
fused-to-steel AWWA D103 
was issued 39 years later in 
1980.  Six years later AWWA 
issued the first edition for 
wire wound pre-stressed 
concrete tanks in 1986. 

Topics

Introduction

Manufacture & Erection

Advantages

Disadvantages

Other Considerations

Manufacturing
Improvements

Maintenance

Conclusion

Introduction

Manufacture &
Erection

Application & History - 
Glass fused-to-steel tanks 
are  used for a variety of 
liquid storage applications.  
Potable Water, Wastewater, 
Equalization, Sludge, 
Landfill Leachate, Brine, 
Trickling Filters, Sequential 
Batch Reactors (SBR), 
Frac Storage, Aerobic and 
Anerobic Digesters  are 
just some of the many 
applications that can benefit 
from the use of this type of 
tank. 

The process of fusing glass 
to steel has been in existence 
for well over 100 years and 
began in the beer brewing 
industry.  In the late 1800’s, 
the technology was used 
in the United States and in 
the 1940’s the technology 
was applied to agriculture 
by A.O. Smith Harvestore 
Products, Inc. storing silage 
and manure.  These types 
of tanks are known as 
Harvestores and Slurrystores 
respectively.  There are 

tens of thousands of these 
structures dotting the 
countryside on local farms.

In the early 1970’s, glass 
coated bolted steel tanks 
were  recognized for their 
superior coating and quality 
and were introduced into the 
liquid storage market, where 
they dominate today. 

Design & Configurations 
– Glass coated bolted steel 
tanks are used in a variety 
of configurations from 
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standpipes, reservoirs and 
most recently Composite 
Elevated (CET) designs.  
Standpipes are tanks where 
pressure is required to 
properly feed the system and 
the water is elevated in a tall 
column to achieve this. The 
tank height is larger than 
the tank diameter.    The 
elevation of the water is 
accomplished by storing 
the required “water on top 
of water”. Standpipe height 
usually does not exceed 
140’.  

Reservoirs are the most 
common configuration used 
in water storage.  With this 
design, the tank diameter is 
larger than the tank is tall 
and these tanks can be used 
with a pumping system or 
by gravity.  The diameter 
of these tanks can reach 
250’ with capacities up to 6 
million gallons. 

The CET design is used 
in applications similar to 
a standpipe, in that height 
is used to achieve the head 
pressure needed to properly 
operate the system.  The 
CET column is constructed 
with jump form technology 
resulting in a hollow concrete 
pedestal on which the tank 
is  then constructed.   There   
is   an enormous  amount 
of structural rebar and steel 
embedded in the concrete 
with walls that can exceed 
10” thick and a top cap of 
about 4’ thick concrete.

The concrete pedestal 
interior offers plenty of space 
for pump stations, municipal 
maintenance equipment, 
office space and other uses.

There are theoretically no 
height limitations for CET’s 
and capacities are up to 1.5 
million gallons.

The roof of glass bolted 
tanks varies depending upon 
the diameter, snow loads and 
other factors.  They can be 
the same glass fused-to-steel 
material (Knuckle Design) 
as the tank or a free-span 
aluminum geodesic dome, 
consisting of panels mounted 
on a rigid structural frame 
(Geodesic Design).

The tank floors are usually 
constructed with a monolithic 
concrete pour or they can be 
glass fused-to-steel panels 
depending upon site and 
design conditions.

Advanced Technology – 
The unique  manufacturing 
process of this equipment 
and advanced technology is 
what sets these tanks apart 
from typical painted steel or 
concrete structures.  The tanks 
are constructed exclusively 
of United States materials 
and all of the manufacturing 
is completed in a U.S. plant 
(CST) in DeKalb, Illinois.  
CST Industries has the 
largest glass fused-to-steel 
tank manufacturing facility 
in the world.    All critical 
manufacturing is completed 
in an ISO-9001 certified 
controlled environment.  The 
high level of quality control 
ensures an exceptionally 
manufactured product.  The 
uncontrolled variables, that 
exist for field manufactured 
products such as painted 
steel, and concrete tanks, 
are eliminated with the 
factory manufacturing.  

Adverse weather, extreme 
temperatures, worker 
experience & environmental 
conditions that are proven 
to have a significant effect  
to onsite manufactured 
products, have minimal 
effect on the glassing process. 
In addition, the tanks are 
easily erected year around 
as the manufacturing itself 
is completed in the factory 
and only the assembly of the 
components is required in 
the field.

Coating – Essentially all 
storage tanks have a coating.  
The coatings’ available today 
consist of either concrete,    
paint   or    glass.     The 
impermeability and unique 
features of the glass offer 
numerous advantages over 
the other choices.  

The glass coating process 
begins with a glass frit that 
is mixed with other minerals 
and water to create a liquid 
slurry.  This glass slurry is 
then robotically sprayed 

Manufacture &
Erection
(cont’d)

at precise amounts and 
thicknesses onto previously 
cut and rolled, punched, 
grit blasted and cleaned 
steel panels.  The panels are 
then run through a furnace 
at 1500° F.  This high heat 
melts the silica glass slip into 
the surface of the grit blasted 
steel.  This completes the 
mechanical bond as well as 
the chemical bond between 
the steel and the silica glass. 
Different coatings that are 
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available for other tanks rely 
on a mechanical bond of the 
coating to the underlying 
material. In addition to the 
mechanical bond, the glass 
fusing process also provides 
a chemical bond of the 
materials.  This chemical 
bond strength is many times 
the holding strength of the 
conventional mechanical 
bond and prevents any 
undercutting of the coating 
which can allow spreading 
of corrosion  on the primary 
steel material.  This benefit 
can best be explained by 
imagining a scratch on 
an automobile.  Because 
that coating has only a 
mechanical bond, if the 
steel is exposed, corrosion 
will begin to occur.  Left 
untreated this corrosion will 
expand and creep beneath 
the surrounding painted 
surface and compromise the 
remaining coating.

This is often witnessed with 
raised bubbles, spreading 
rust and weakened substrate.  
The chemical bond of the 
glass fused-to-steel coating 
prevents this spreading of 
corrosion in the event the 
coating was compromised.

Tank Erection – Erection of 
the glass fused-to-steel tank 
in the field encompasses a 
unique jacking system. Once 
the starter sheet (bottom 
ring) is either embedded 
into the concrete foundation 
or constructed utilizing a 
glass coated bolted steel 
floor design, the top ring of 
the tank is constructed on 
the jacks. The roof of the 
tank is then erected and the 
ring and roof are jacked up. 
Each additional ring is then 
assembled below the top 
ring by bolting the sheets 
together and applying a 
specially manufactured 
urethane sealant between the 
seams. 

All construction is completed 
at ground level ensuring 
a safe, fast and efficient 

building environment. Tanks 
are normally completed 
within a week or two which 
saves significant costs to the 
owner if prevailing wages 
for onsite labor are being 
used.  Additionally, the 
manufacturer requires that 
all building crews be factory 
trained and certified in the 
erection process, ensuring 
the same quality control in 
the field.   Only fully trained 
erectors are used for the 
construction of these tanks. 

Maintenance Costs - There 
are numerous advantages of 
a glass fused-to-steel liquid 
storage tank when compared 
to either a painted steel or 
concrete tank design. One of 
the most powerful economic 
advantages is the fact that the 
glass coating never requires 
repainting, it is permanent. 
The dollars saved from not 
having to repaint a painted 
tank or repair aged concrete 
can be funneled to other 
projects in a municipality. 

Flexibility - The bolted 
design and erection of this 
product yields flexibility 
that no other tank can offer.   
Because     manufacturing is 

Manufacture &
Erection
(cont’d)

Advantages completed in a factory, large 
staging areas needed when 
a product is manufactured 
on site are eliminated. The 
erection of the tank can 
typically be completed with 
a cleared area of roughly 
6 – 10’ around the tank 
diameter. This reduced site 
clearing and leveling can 
save thousands of dollars on 
the overall project beyond 
the price of the tank itself.  
The panels themselves 
can be hand carried and 
assembled in tight locations 
when required, allowing 
this tank to be installed in 
many locations that would 
be impossible for other tank 
types. 

Additionally, a panel can 
easily be replaced in the 
event extra manways, 
nozzles or other components 
are req’d. Unlike a concrete 
or welded tank that would 
need to be torn down if the 
structure were compromised, 
this type of  tank structure 
can essentially be considered 
permanent since any 
compromised panels can 
always be replaced. 

Sustained Beauty – Another 
benefit of the glass fused-to-
steel coating is the sustained 
appearance.  Because the 
glass will not chalk, fade or 
discolor, a community can 
expect the appearance of 
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experiences growth  and  
additional  capacity  is 
necessary, the tanks unique 
jacking process allows 
the end user to gain this 
capacity both quickly and 
cost effectively. The factory 
certified tank erection crew 
simply unbolts the bottom 
ring from the original starter 
sheet, jacks the tank up and 
adds the number of rings 
necessary to achieve the new 
capacity. 

Tank expansions can 
typically be completed in 
less than a week and at a 
substantial savings over 
having to purchase a new 
tank to gain the additional 
capacity. If the possibility of 
future expansion exists for 
any community or industry 
it is recommended that this 
be considered in the initial 
project design, so that 
adequate concrete and rebar 

their tank to remain for years 
into the future.  While painted 
tank coatings erode, rust and 
fade away over time, the 
glass coating will continue to 
hold its curb appeal.  Unlike  
concrete tanks that require an 
exterior coating to prolong 
the concrete appearance and 
require the reapplication 
of the coating over time, to 
prevent the dark unsightly 
stains of concrete, the glass 
coating will hold up to the 
elements. 

Glass fused-to-steel tanks are 
often placed in areas, where 
long term visual appearance 
is desired. 

Expandable – Another 
unique and significant 
feature of the glass fused-
to-steel bolted tank design 
is the ability for the tanks 
to be vertically expanded.  
If a community or industry 

can be placed in the tank 
foundation to support any 
additional future loading.  
Because of the superior 
glass coating, when these 
tanks are expanded, there is 
no difference in appearance 
between the original panels 
and the new panels.  Several 
communities across the 
country have had their tanks 
expanded after 25 years of 
service with no detectable 
difference in appearance. 

Ancillary Items – The 
bolted design allows for the 
easy and simple installation 
of additional nozzles or 
penetrations into the tank at 
any time and eliminates the 
difficulty this can encounter 
with other tank designs. 
Insulation, baffles, special 
walkways, stairs, platforms 
and internal equipment can 
easily be installed if the 
project design requires it.   

Advantages
(cont’d)

Disadvantages

Other
Considerations

Shapes - The specialized 
manufacturing process of 
fusing the glass coating to the 
high strength steel requires 
that the steel sheets are 
capable of being run through 
a furnace. Steel sheet sizes 
are limited as a result of this 
process.  As a result, the only 
design available is a cylinder.  
Odd shapes are difficult to 

achieve with this type of 
construction.  If odd shapes 
are required then welded 
joints must be considered.  

Capacities - AWWA 
limits the maximum sheet 
thickness for bolted steel 
tank designs.  This creates    
a     hydrostatic loading 
limitation on the capacity 

of the tank structure.  This 
sheet thickness restriction 
means that typical bolted 
glass-fused-to-steel tanks 
are only available in sizes up 
to approximately 6,000,000 
gallons. 

Other tank types should 
be considered for greater 
capacities.

Bullet Holes - Because 
the vast majority of these 
tanks are found in rural 
areas instead of major urban 
areas, some communities 
are concerned with the 
possibility of the product 
being damaged by bullet 
holes. While it is possible for 
a bullet to penetrate the high 

strength steel, the probability 
of this happening is rare.

While still an uncommon 
occurrence, if the impact 
from a bullet were to damage 
the tank it would typically 
result in the glass coating 
being chipped.  One could 
expect the chip itself to be 
about the size of a coin. 

Because the chemical 
bonding of the coating to 
the steel will prevent any 
undercutting of the coating, 
the simple remedy for this 
would be to essentially cover 
the spot with a light layer of 
sealer. If the impact were 
significant enough to create 
any damage to the interior 
tank coating, the cathodic 
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protection system inside of 
the tank would protect the 
steel until any touch-up is 
performed. If, somehow a 
bullet did actually penetrate 
the steel sheets, the repair 
however, would simply be to 
ream out the hole and insert 
a structural bolt. Overall 
any potential bullet damage 
to a glass fused-to-steel 
tank should be considered 
minimal at worse and should 
be far easier to repair or 
address than the potential 
of   having    to   repaint  an 

epoxy  painted  tank  or  to 
have the windings exposed 
and structure weakened after 
shotcrete is shattered from 
an impact on a concrete 
structure. 

Ice – Unheated structures 
with little or no turnover have 
the potential of freezing if 
exposed to prolonged severe 
freezing temperatures. The 
principles of heat transfer 
ultimately apply to all tank 
construction materials. 

In a typical municipal 
application, the system, 
by virtue of its operation, 
provides adequate turnover. 
If not, this requirement needs 
to be addressed in the design 
of any system to ensure that 
this does not occur. There are 
numerous solutions available 
for low turnover, in the event 
of prolonged extreme low 
temperature periods.  One 
should seek the advice of 
their design engineer and 
tank manufacturer. 

Other
Considerations
(con’t)

Manufacturing
Improvements

Edge Coating - Continuing 
Research and Development 
of glass coating technology 
and product performance 
has yielded significant 
improvements in glass 
Fused-to-Steel storage tanks 
since the product was first 
introduced in the late 1940’s 
for dry and liquid storage.  
One of those improvements 
has been the development of 
sheet Edge Coating.  Prior to 
this process, the high surface 
tension of the sharp edges, 
prevented the glass from 
adequately adhering to the 
steel edges.

clean and reseal the sheet 
edges for protection against 
any future corrosion.  

200 ppm chlorine resistance.  
The sealer is manufactured 
exclusively by Manus, Inc. 
for CST Industries. This 
improvement has extended 
the life of the sealer and adds 
to the minimal maintenance 
design of the tanks.

Edge Coating machine is part of the 
current manufacturing process.

The sheet edges were filleted 
with sealer and this became a 
potential future maintenance 
issue. As the tanks aged, it 
could become necessary to 

Rounded sheet edges with glass 
coating.

With the goal of making the 
storage tanks as maintenance 
free as possible, in the 1990’s, 
AO Smith, developed the 
Edge Coat process.  The sheet 
edges are now mechanically 
beveled after shearing, 
creating a beveled edge 
surface.    The edges are then 
arc sprayed with a stainless 
steel.  In the final stage, glass 
slurry  encapsulates the steel 
sheet edges.  

Sealer - Additional 
improvements were made 
to the sealer used in the 
erection of the tanks.  The 
sealer was upgraded for 
enhanced UV exposure and 

Specially formulated UV resistant 
Polyurethane sealer 

Protective Caps - A high 
impact polypropylene

Exposed Nut/Washer combination 
prior to protective caps 
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copolymer protective cap is 
available to cover the exterior 
nut - washer combination on 
the tank   of    the    bolted    
design. This ultraviolet 
resin material is ANSI/NSF   
approved     and    was added  
to  control  the  oxidation  
of the bolt – nut that were 

previously exposed  to  the 
elements and could begin to 
show signs of streaking on 
the tank sheets. Although 
this streaking was capable of 
being cleaned, it was another 
potential maintenance issue 
that the manufacturer wanted 
to remove.

It is wise to have an inspection 
procedure instituted as part 
of the regular maintenance 
program for all tanks.

AWWA recommends that all 
potable water storage tanks 
be inspected every 3 to 5 
years.  Every system should 
have a periodic inspection 
program to ensure that the 
system is working properly. 
As with anything, the sooner 
an issue is addressed, the less 
chance it has to develop into 
a catastrophic event. 

Scheduled   inspections   help   
to ensure that no vandalism 
or structural concerns have 
arisen. 

No configuration of liquid 
storage tank should be 
installed and left to sit 
alone, without some type 
of inspection procedure in 
place This way any serious 
problems can be avoided.   

Manufacturing
Improvements
(con’t)

Maintenance “Neglecting maintenance is 
the most common cause of 
structural failure in a storage 
tank”… This statement 
applies to ANY type of 
storage tank.

Glass fused-to-steel tanks 
have very limited long term 
maintenance costs.  Aside 
from periodic inspections 
and powerwashing, the 
only maintenance item is 
the periodic replacement of 
the sacrificial anodes used 
in the cathodic protection 
system. The sacrificial anode 
cathodic protection system 
is designed specifically for 
each individual system.  

A water sample is taken and 
the resistivity/conductivity 
of the water, area of exposed 
steel surfaces and many 
additional factors determine 
the exact number of anodes 
required to maintain the 
system for about ten years.  
Once the anodes have been 
depleted, they will need to 
be replaced. This can be 
accomplished easily when 
the tank is empty during a 
scheduled inspection or with 
the use of a diver.  

The National Association of 
Corrosion Engineers states 
that as a result of the billions 
of dollars spent annually on 

failing infrastructure, that 
any structure that could 
benefit from the use of 
cathodic protection, should 
use it.  Essentially, if there is 
any steel or rebar associated 
with a storage tank, cathodic 
protection should be 
considered to extend the life 
of the structure. 

Historically, glass fused-to-
steel tanks require the least 
amount of maintenance and 
associated costs, over the 
lifetime of the structure, 
than either painted steel or 
concrete structures. 



Glass Fused-To-Steel Water Storage Tanks

We’re on the Web!
See us at:
www.besttank.com

Statewide Aquastore, Inc.

6010 Drott Drive
East Syracuse, New York 13057
Phone 	 (315) 433-2782
Fax 	 (315) 433-5083
E-mail  	aquastore@besttank.com

Reliable……Reputable……Responsible

Conclusion Overall, glass fused-to-steel 
tanks should be considered as 
a solution to a municipalities 
or industries liquid storage 
needs. 

The impermeability and 
chemical resistance of the 
glass coating means these 
tanks are well suited for 
wastewater, landfill and 
other aggressive industrial 
applications. 

Initial construction costs, 
anticipated   life   and   long 

term maintenance costs are 
all significant factors relative 
to the various tank designs 
and materials available today. 
The long term maintenance 
costs and life cycle during a 
tank evaluation all need to be 
considered when selecting 
the appropriate product for a 
specific project.  

A properly maintained 
and inspected glass fused-
to-steel tank should be 
expected to have as long a   
life,   if  not longer,   than    

the painted steel or concrete 
type structures but for 
much less in maintenance 
costs.  Contact us for further 
details. 

Because project financing 
can vary depending on 
several factors, a complete 
analysis of initial costs and, 
lower maintenance should 
help a community decide 
which type of product is best 
suited for their needs.
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