
Water Storage Tank Asset Management

OTCO Water Distribution Workshop

November 13, 2018

Daryl Bowling

Presenter:

Water System Consultant – SUEZ



Production   >  Treatment   >  Storage   >  Distribution

Water Quality 

• Mixing

• THM Reduction 

• Ice Pigging 

• Chlorine Residual

• Gravity Filters

Steel and Concrete Assets

• Assessment

• Inspections

• Chemical Cleaning

• Emergency Calls

• 8,000 Tanks in 

Service Contracts

Pipe Network

• Pipe Lining

• Valve&Hydrant

• Leak Detection

• Aquadvanced

Wells

 Assessment

 Pump Services

 Maintenance

 Rehabilitation

 Drilling

Suez Asset Protection Programs

• Repairs

• Safety Upgrades

• Maintenance

• Rehabilitation

• Drone Inspections



Asset Management Plan: 
Major Components Per OEPA

• Components:

– Inventory of all major assets

– Condition assessment of those assets

– Rehabilitation plan for the assets

– Capital plan for the rehabilitation

– Long term funding strategy to maintain the asset in the future



Asset Management Plan: Based on a Water Tower

• Components:

– Inventory of all major assets(1 tank to 114)

– Condition assessment of those assets (scoring system)

– Rehabilitation plan for the assets (based on the scores of each tank)

– Capital plan for the rehabilitation (spread upfront cost over several 
years)

– Long term funding strategy to maintain the asset in the future 
(maintenance fee for future work)



AWWA M42 – Chapter 9

— “ A good, comprehensive preventative 

maintenance program can extend the life of an 

existing tank (as well as that of a new tank) 

INDEFINITELY”  

Did you know?



AWWA M42 – Chapter 10

“Why have a maintenance program? 

The answer is simple: Preventive maintenance has 

been, and always will be, less expensive than crisis 

maintenance.”



Asset Management Plan: Based on a Water Tower

• Components:

– Inventory of all major assets(1 tank to 114)

– Condition assessment of those assets (scoring system)

– Rehabilitation plan for the assets (based on the scores of each tank)

– Capital plan for the rehabilitation (spread upfront cost over several 
years)

– Long term funding strategy to maintain the asset in the future 
(maintenance fee for future work)



Asset Management Plan: Based on a Water Tower

• Components:

– Inventory of all major assets(1 tank to 114)

– Condition assessment of those assets (scoring system)

– Rehabilitation plan for the assets (based on the scores of each tank)

– Capital plan for the rehabilitation (spread upfront cost over several 
years)

– Long term funding strategy to maintain the asset in the future (future 
maintenance fee)



Over 150 items reviewed 

per water tower





Major components to inspect:

◦ Coating Conditions

◦ Sanitary Conditions

◦ Structural Conditions

◦ Safety Conditions

◦ Security Conditions

◦ Antenna’s (Safety, Coatings, Structural)



So… where do I start?



1.Visual inspection

2.Washout inspection



OR



a washout inspection.

Did you know?

AWWA M42 “Tanks should be washed out and inspected at least once 

every 3 years, and where water supplies have sediment problems, 

annual washouts are recommended.”



Question ?

Is the inside of the bowl of a 

water tower considered a 

confined space?



By definition, yes



Question ?

Is it a permit required confined space?





Question ? 

Can the tank owner be held 

accountable if a contractor enters the 

bowl of their tank and does not follow 

confined space rules?





So, what does that mean 

regarding washing out my 

tank?



The washout inspection team 

must have a minimum of a 3 

person crew and follow the 

permit required confined space 

rules.

1. Attendant

2. Entrant

3. Supervisor



Ok, now let’s start with 

the washout Inspection…







































Now that the tank is clean, we 

can inspect the tank



COATING CONDITIONS



COATING CONDITIONS

• General condition

• Type of current coating

• Adhesion/Cohesion

• Thickness of coatings

• Heavy metal content

• Overcoat or Blast



INTERIOR  COATINGS

• Current Conditions

• Type of current interior coating

• Thickness of coatings

• Heavy metal content

• Typical life of an interior coating (12-15 years)

• Blast and apply new coating
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Coatings Conditions



Brand new tank





New paint job

Cohesion issue







EXTERIOR COATINGS

• General condition

• Type of current coating

• Adhesion/Cohesion

• Thickness of coatings

• Heavy metal content (lead)

• Overcoat or Blast (what is the difference?)

• COULD BE SINGLE MOST EXPENSIVE ITEM



Exterior coatings life cycle curve

(Over coat or Full Containment Blast)

Full Containment can add up to $200,000



What are some reasons you could have 

poor exterior coatings
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1. Faulty coatings from the manufacture

2. Incorrect spec from the engineer

3. Incompatible coatings used

4. Steel not blasted to proper depth

5. Poor workmanship

Prep work, paints not mixed properly, too thick, too thin, coatings didn’t cure between coats

6. Painted in poor weather conditions

Hot, cold, wet, humid, etc



ASTM D3359

Over Coat 

Full Blast





Adhesion failure Cohesion failure





X- Scribe Tape Test – ASTM D 3359

Can we Over Coat this tank?
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What is this orange 

stuff???



COATING DELAMINATION





AWWA D102     Coating Systems

OUTSIDE COATING SYSTEMS

OCS No. 1 (three or four coat alkyd) Aluminum, Metallic, Alkyd, Silicone Alkyd

OCS No. 2 (three coat) Moisture cured Polyurethane

OCS No. 3 (three coat) Water-based Acrylic or Modified Acrylic 

OCS No. 4 (three coat) Zinc rich primer (organic or inorganic), Aliphatic Polyurethane, Aliphatic 

Fluorourethane

OCS No. 5 (three coat) Epoxy primer, Epoxy intermediate, Aliphatic Polyurethane

OCS No. 6 (three coat) Zinc rich primer (organic or inorganic), Epoxy intermediate, Aliphatic 

Polyurethane 



Coatings – Paint Chip Samples
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If you can’t overcoat your tank, 

you have to do a full blast.
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Exterior coatings life cycle curve

(Over coat or Full Containment Blast)

Which tank should we paint first?

How can yearly inspections help save you money?

Tank 1

Tank 2

Tank 3

Tank 4



• Roof Openings

• Access Hatches

• Low Spots

• Vents

• Overflows

Sanitary Conditions



Curbed 4-6”

Why do we need a curb??













How many things can you find wrong with this picture?

























Vents



Vents



Vents











Structural



STRUCTURAL CONDITIONS

• Anchor bolts

• Foundations

• Wind rods

• Riser/Shell steel

• Spider rods

• Roof Trusses

• Ladders







Anchor Bolts



Anchor Bolts































How about the structural 

condition of a Concrete tank?













SAFETY CONDITIONS

• OSHA Standards

• Ladders

• Fall prevention devices

• Handrails

• Access hatches

• Radiation hazards



Safety Conditions: Fixed Ladders

• 29 CFR 1910.27

–Minimum design load of 200 lbs.

–12 in. rung distance

–16 in. minimum side rail distance

–7 in. toe clearance

–15 in. clearance from centerline

–30 in. headroom





Safety - Ladders





Fixed Ladders















This ladder looks safe … 

Right??







Safety Conditions: Handrail Systems

• 29 CFR 1910.23

• Handrail shall consist

– Top rail 42” tall (200 lb force)

– Toe board

– Intermediate rail 

– No openings greater than 19” 

– 2”x2”x3/8” posts 8’ intervals



Balcony railing is only 36” tall and has 

no mid-rail



Safety Conditions: Handrail Systems



Safety Conditions: Handrail Systems



Riser Protective Railing









Antenna Trip Hazard

Trip Hazard



What happened here?



Hang in there!



Security



Security Conditions

• Exterior ladders terminate at least 12 ft above grade

• Properly fenced site

• All doors and access hatches are locked.













Is your city ready for a new tank logo?
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Suez



Asset Management Plan: Based on a Water Tower

• Components:

– Inventory of all major assets(1 tank to 114)

– Condition assessment of those assets (scoring system)

– Rehabilitation plan for the assets (based on the scores of each tank)

– Capital plan for the rehabilitation (spread upfront cost over several 
years)

– Long term funding strategy to maintain the asset in the future 
(maintenance fee for future work)
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So what’s the best way to maintain my tank and 

guarantee the quality?
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Example 
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Typical Bid Process

 Bid

Financial Flexibility 

Bid (1 year warranty)

Bid
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Bid vs. Suez Tank Management

 Bid  Suez

Financial Flexibility 

Cost Spread      

Bid (1 year warranty)

Bid

All 

Future Coatings

Included

in Annual FeeAnnual Fee      

Suez assumes all risk in this model



BURNING QUESTIONS?


