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Agenda

e Background
o Asset management for storage facilities

o Storage maintenance activities
- Sanitary inspection
- Washing
- Structural & coating inspection
- Other inspections
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Agenda

o Water quality & mixing
- Rechlorination
- In-storage mixing
- Sampling
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SPU’s Storage — A Diverse Mix

Age
- Oldest 1901, newest 2010
- Average age >50 years

Size - < 0.05 MG to 60 MG

Concrete
- Mix of roof types (including open & float covers)
- Cast in place & pre-stressed
- Above & below grade

Steel standpipes & elevated tanks
- Mix of coatings & linings
- Riveted & welded
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(Includes Plant Clearwells)

TYPE NUMBER | TOTAL MG
Open (uncovered) reservoirs 2 71
Concrete reservoirs, floating cover 2 31
Concrete reservoir & cover 13 258
Steel standpipes 10 10.6
Steel elevated tanks 14 )
TOTAL 34 429
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Uncovered (Open) Reservolirs

o Regulatory schedule for
covering or decommissioning

e 1901 — Volunteer
e 1911 — Roosevelt
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Reservoirs — Floating Covers

e 60 MG
o Center wall
o Sand tube tensioning
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Reservoirs — Floating Covers

e 21 MG

o Cable &
counterweight
tensioning

e ——— o T————
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Reservoirs — Buried

o 2.5 MG to 50 MG
e Some sites closed to public
e Some sites open, park use
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Reservoirs — Above Ground

e 6.5 MG to 20 MG
e Some sites closed
e Some sites open






e 0.88 MG to 2 MG
e Oldest 1909
e Newest 2008
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Steel Elevated Tanks

e 0.5 MG to 2 MG
e Oldest 1919
e Newest 1959
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Asset Management of Storage

o |ldentify necessary volumes

- Calculate / verify normal operational & emergency
storage needs

- Account for risk of system outages if storage runs dry
/| system depressurizes

- Attempt to price out cost of additional risks from less
storage
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Asset Management of Storage

o Assess cost-efficient approach for maximizing
facility life

- Frequency of coating reapplication
- Cathodic protection strategy

e Decisions based on data
- |f it’'s available
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Asset Management of Storage

o Generally, process results in less volume
- Rebuilt storage smaller

- Some existing storage decommissioned
m But not demolished, just in case

o Controversy over critical assumptions
- “Typical” response time for emergencies?
- “Risk cost” of outages?
- Earthquake and fire preparedness
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Asset Management of Storage

o While all the analysis is taking place

- Still need to inspect & maintain storage

- Still need to perform spot & major repairs / recoating

o Decommissioned (but not demolished) storage
still needs maintenance
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Maintenance & CIP Activities

Sanitary inspection

Performed regularly, 2-3x / year
(ground-level and entire exterior)

Cleaning

Performed every 3-5 years or as
needed

Structural / coating
INnspection

Performed after cleaning

Re-coating (steel)

Last done in early 1980s; tank
coatings generally in poor
condition

Seismic upgrades

As needed; subject to Asset
Management analysis
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Sanitary Inspections

e Document physical integrity of structures
- Ground level quarterly
- Roof level & detailed exterior annually
- Interior when drained for cleaning

e Prevent WQ issues
- Birds, bats, insects entering at loose screens
- Rainwater entry through holes or bad gaskets

o ldentify potential security issues
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Sanitary Inspections

e Schedule coordinated with O&M staff

- Storage may have to be taken off-line depending on
the particular concern

e Use standard checklists
- Tallored to site
- Photo documentation






Overflow Pipe and Chamber

Is there standing water in the chamber?

Is there anv debris on the chamber grating?

Is the grating bent, rusted or otherwise damaged?
Arethere anv items in the chamber?

Arethere holes in the screen at the bottom of the pipe?

Is the screen loose on anv edge?

Arethere insects or nests on or inside the screen?
round Level Hatches

Are the hatches unlocked?

Are the hatch seals leaking?

Is there evidence of vandalism?

IG\U.-L-'HIJ-—-
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2

oof Level Hatch
Is the tank ladder easilyv accessible or unlocked?
Is the hatch unlocked?
Is there evidence of vandalism?
Is rainwater leaking through the hatch into the tank?
Is rainwater leaking into the tank around the edges of the hatch?

';-J_ruus—*;u

ank Roof
Is there evidence of vandalism?
Is the roof in poor condition?
Are there holes rusted in the roof? Can water leak in?
Can anvthing else getin or be throv-‘n in?
Are there bird or bat nests?
Is the mesh screening missing from anv vent?
Are there holes in the vent screens”
Is the screening loose on anv edge”?
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Sanitary Inspections

o SPU has increased frequency of inspections,
particularly for steel structures

- Advanced age of most protective coating systems

- Known trouble areas
m air space above water lines
m vents
m plate edges for riveted structures
m thin spots in metal structures
m certain hatches
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il Sanitary Inspections —
Roof Corrosion

Significant corrosion

(tank has been replaced)

'1"{"' b =

] L pEE . o

4” hole in roof

(repair project underway)
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il Sanitary Inspections —
Roof Edge Corrosion

Roof plate edge

Roof-to-wall
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il Sanitary Inspections —
Potentlal Bird & Bat Entry
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Sanitary Inspections —
Potential Bird & Bat Entry
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Storage Washing

o Every year for uncovered storage
- Required by WDOH

o Every 3-5 years for unfiltered, covered storage

o Every 5-10 years for filtered, covered storage

- Assuming 5-year dive or visual inspection indicates
little sediment accumulation
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Storage Washing

e Schedule coordinated months to years in
advance

- 1 week to drain

2-3 weeks to scrub

3-5 days joint seal or liner repair

1 week to refill

3 days for leakage test & WQ sample

o System reliability reduced
- Reservoir replacement projects
- Major transit projects impact transmission lines
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Storage Washing

o Water quality
- Bacteriological
- Aesthetic

- Corrosion products from
pipes & storage

e Frequency

- Determined by historical
practice, inspection, & WQ
monitoring

- More often for open
reservoirs






Washing Uncovered Reservoirs

In the old days, on concrete
liners, you stood on the bottom
and sides, with fire hoses.
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Washing Uncovered Reservoirs

Nowadays, with wet plastic slopes, you slip.
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Washing Uncovered Reservoirs

High pressure parking lot cleaners were adapted
In-house to clean the liners.





Senttle
$ Public
Utilities

Washing Covered Reservolirs

e Access

o Confined space

o Safety

e Lighting

e Washdown system
o Sediment disposal
o \Waste discharge
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Washing Covered Reservolirs

Heavy sediment load (unfiltered
supply) is pumped up to roof,
then spread over the grounds.
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Uil Washing Elevated Tanks
& Standpipes

o Heights
o Confined space
e Communications

o Other entry e
considerations H
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“i= Floating Cover Inspection
& Cleaning

o Potential WQ issues
o Physical integrity

e Drain pump status

o Safety considerations
o Standard checklist

\ W Break in rainwater
; discharge line

i
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“w= Floating Cover Inspection
& Cleaning

ol

Hole in floating

cover
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Structural & Coating Inspections

o Observe & document structural condition
- In-house coatings / structural inspector
- Standard checklists for consistency

o Maintain coating & lining integrity
- Prevent long-term loss of facility life
- Ensure personnel safety

o May affect WQ / sanitary conditions in storage
facilities
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“e Structural & Coating






il Structural & Coating
Interior Inspections
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Cathodic Protection Inspection

o Long-term protection of coating system &
structure

e Use standard checklist to monitor & trend
corrosion potential
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Float Inspections

o Infrequent, special purpose
e Disinfection requirements il

{
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Dive Inspections “ma e

o Infrequent, usually for a specific need
e Limits on how much can be inspected

o Disinfection, access, safety considerations
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Storage — Water Quality

In-Storage Mixing

Improve turnover and water quality

Booster chlorination

Maintain adequate chlorine
residual throughout system

Water quality monitoring

Grab sample & on-line monitoring
of system performance
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In-Storage Mixing

e Reservoirs

- Pumped mixing systems
(together with booster chlorination)

o Standpipes and elevated tanks
- Momentum mixing systems
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Booster Chlorination

e Free CI2 residual

o Boost CI2 at storage
- Continuous systems for larger storage
- Intermittent boost for smaller storage

o Contributes to good TCR performance
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Booster Chlorination

Bulk hypochlorlte

On-site hypochoite
generation
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Water Quality Monitoring

o On-line instruments (chlorine primarily)
o Multi-parameter contamination event monitors
o Grab samples '

Hach Guardian Blue
event monitor
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Security Issues

e Security upgrades ongoing
- Capital improvements

- Operational policies & emergency response

crane to lift outer cover
for inspection

IWiprthe RS
July 15, 2008
Haganon SiEine Ay heatch

Tru-ck-r'h-oanted
hydrolift can lift
outer cover

: |
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Questions?

alex.chen@seattle.gov
cheryl.capron@seattle.gov
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Replacement:
Using In-House Staff vs. Contractors
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Agenda

o Follow Up on Inspection Results

o In-House vs. Contracted Work
- Spot repairs

Minor coating touch-ups

Coating prep & re-application

Small & medium CIP work

Large CIP work
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From Inspection to Follow Up

o Results of sanitary / structural / other inspections
feed into spot repairs & major CIP work

- Discuss with O&M, WQ), & engineering staff
- Balance between in-house & contracted work

o Managers committed to addressing deficiencies

o Try to stagger work to spread out financial
Impact
- Don't let deferred maintenance get out of hand
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Who Does the Work?

e In-house staff
- Limited equipment on hand
- Fixed number of staff — core activities limit availability
(inspection, cleaning, minor repairs)
- Typically more cost-effective than contracting

e Contractor

- Performing more complex tasks (large-scale repair,
environmental control, environmental containment,

sandblasting)
- More flexibility in staffing resources
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SPU Storage Crew

e 6 FTES

e Responsible for
Storage cleaning
Sanitary inspections
Spot repairs

Special projects
Assistance with structural & coating inspections
Coating repair and/or application
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Storage Crew Workload Shift
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Inspections — Cleanings

e On average, 10 less cleanings per year than in 1998.
e Inspections increased from 100 to 500 per year by 2007.
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SPU In-House Staff

o Changing storage needs

- Advanced coating age = more frequent sanitary &
structural inspections

- Older facilities need more frequent spot repairs,
special projects

- Additional focus on coatings repair & replacement

o Use SPU staff on smaller projects instead of
contracting out
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SPU In-House Staff Also

o Install bird deterrent wires

o Replace floating cover tension cables

o Conduct dam safety inspections

o Design & repair fences

o Upgrade underground chamber hatches
e Build retaining walls

o Perform small concrete & pipe work

o Replace valves

o Install backflow preventers
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Spot Repairs
o Small projects

- One day
- < $5000

o Much cheaper & faster to do in-house
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Spot Repairs

o Fence repairs ,
Open reservoirs must have staff

- Security issues on site when a fence is breached
- Timeliness
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Spot Repairs

e Concrete patchwork — old formwork wood (!)
found in reservoir roof

- Wood swelled over time & cracked the concrete
covering it
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Spot Repairs

e T[ightening tension rods on an elevated tank
- Improves seismic performance
- Required rental of hi-lift

Tie rod before adjustment. »v Tie rod after adjustment.
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Spot Repairs

e Installing a screen on an existing reservoir
overflow line (per DOH requirement)

- Confined space
- Rented installation equipment from manufacturer
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Spot Repairs

o Jetting out underdrains under a reservoir
- Recycled concrete mistakenly allowed in backfill
- Cementitious material leached into underdrain pipes

\ § e : 5l
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- Spot Repairs

e Fixing a pressure sensing line while reservoir is
In service (temporary “float fix")

| _View of Temporary
e with Floating System
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Spot Repairs

e Retaining wall to enhance access around
standpipe






Spot Repairs

o Sidewalk repairs around a reservoir

Before
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Vil Spot Repairs &
Minor Coating Touch-ups

o Small patches in coating

o Selection of re-coating materials to minimize
future damage from vandalism

Vandalism Rock chips
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Case Studies

e Where have SPU staff made efficient use of time
& resources?

e \Where has it made more sense to contract out?

e \What lessons have we learned with either
approach?





Senttle
% Public

Hilles Case Study #1:
Bird Wires for Uncovered Reservoirs

o Need bird control at open reservoirs






High Level Bird Wires

e Contractor-installed at one reservoir
- $100k cost

- Maintenance headaches,
freezing weather damage,
lightning rod
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Low Level Bird Wires

o Staff developed low-level wires
- $30k for 4 reservoirs

| L oh au® . P






Seattle Public Utilities
Estimated Total Nutrient Loadings at Open Reservoirs
(Estimates Based Upon Geese, Duck & Seagull Populations)

Covered

-2001 Bitter Lk
-2001 Lincoln
-2002 Lk Forest
-2006 Beacon
-2006 Myrtle

-2008 West Seattle
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Riverton Reservoir Cleaning

e 20.5 MG reservoir overdue for cleaning

- Drain & disposal issues — discharge to waters of the
state

- Cleaning deferred many years due to discharge
ISsues

o Dive inspection to quantify sediment levels

o Considered dive cleaning vs. drain & wash out
with SPU staff

- Divers vacuum sediment off bottom & pump out of
reservoir
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Alternatives for Cleaning

o Dive cleaning lump sum bid: $80,000
- Quote based on 1-in depth of sediment
- Proposal to filter out & haul sediment off-site

o Staff completed work for $25,000

- 3 Inches actual sediment vs. 1 inch noted in dive
Inspection

- Reservoir drained of clear water

- Sediment-laden water pumped to on-site land
application
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Washing Riverton Reservolir
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Recoating Maple Leaf Tank

o Maple Leaf — 1 MG steel elevated tank
- High visibility neighborhood “icon”
- |ldentified for decommissioning by AM analysis

- Keep generating revenue from
antenna leases

- Keep serviceable for future use

- Exterior roof coating failed in
many spots

- Existing lead primer
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Used In-House Staff

o Test capability & availability of SPU storage
maintenance staff for major coating work

- Prep requirements
- Selection & application of 4-part coating system
- Training & rental of appropriate equipment
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Maple Leaf Tank Recoating

Before
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Huliies In-House vs. Contractor

— Cost Comparison

e In-House cost:
- Completed project cost of $40,000

o Contractor cost:
- Engineering estimate of $100,000
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Vil Case Study #4:

Recoating Myrtle Tank #1
o Myrtle 1 — 0.5 MG steel elevated tank

- |ldentified for decommissioning by AM analysis
- Keep usable for future

- Exterior coating loss, failure
INn many spots

- Initial loss of metal in
limited areas

- Existing lead primer

o 2nd test of staff
for major coating work
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Recoating Myrtle Tank #1

:
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Pressure washing. Capture
of paint flakes not shown.

“Before”
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Recoating Myrtle Tank #1

Zinc primer applied.

South side of tank prepped for
primer.
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Recoating Myrtle Tank #1

Special
attention
to rivets.
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Recoating Myrtle Tank #1
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Recoating Myrtle Tank #1

After

Before
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— Cost Comparison

e In-House cost
- Completed project cost of $65,000

o Contractor cost
- Engineering estimate of $125,000
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il Case Study #5:
Recoating Myrtle Tank #2

o 60 year old riveted elevated tank, 1 MG
o Seismically upgraded recently

o Blast & re-coat interior & exterior
- 27 years since last re-coating

- Corrosion of structural members, pitting,
metal loss

o No capability in-house,
contract out
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Unilidies Field Conditions
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Recoating Myrtle Tank #2
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Uiliies Case Study #6:

Queen Anne Standpipes
e Two 100+ year old SPs, 1.2 MG total storage

- Historical & neighborhood issues
o Seismic vulnerability
o Advanced corrosion

o No capability in-house,
contract out
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Demolition / Construction
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Queen Anne SP Construction
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In-House Storage Maintenance
— Lessons Learned

o In-House Staff
- Sense of ownership in facilities

- Use experience, creativity to improve maintenance
practices

o Management
- Trust your staff

- Don’t be afraid to try doing work in-house, instead of
hiring contractors by default

- Willingness to adapt to changing conditions
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Hilles Contracted Work
— Lessons Learned

o Restricted to low bid lump sum approach

o Limited flexibility & high cost if conditions change
- Heavy price for deferring re-coating too long

o Keep up with inspections to avoid surprises
- Regular structural & coatings inspections

- Pay special attention to metal supports & panels
above water line

- Make contractors aware of everything you know as
part of bid process
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Questions?

alex.chen@seattle.gov
cheryl.capron@seattle.gov
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Introduction

- Steel reservoirs
Most common
Lowest capital cost
Highest O&M cost

Easy to overlook
- Our plan today
Discussion of issues and ideas to consider
Better understanding of how to plan for recoating
Upgrades to consider

Provide means for more accurate budgeting

Tnemec NW ROTHAILL






History of Coating Systems- Interior

- Lead primer

- Coal Tar Epoxy
= Vinyls

- Epoxy

= Zinc primer

Tnemec NW ROTHAILL






History of Coating Systems - Exterior

- Red Lead / Alkyd Finish

= Vinyls

- Epoxy / Urethanes

- Zinc / Epoxy / Urethanes

Tnemec NW ROTHAILL






How to Determine When to Re-coat

- Exterior

Typical lifespan of new
coating system is approx
25 years; 10-15 years
for a top coat

Aesthetic vs. threat
UV, biological, vandalism

Topcoat vs. re-coat vs.
maintenance coating

Failure signs: rusting,

cracking, chalking

Tnemec NW ROTHAILL






How to Determine When to Re-coat

Tnemec NW ROTHAILL






How to Determine When to Re-coat

Tnemec NW ROTHAILL





How to Determine When to Re-coat

Interior

= Typical lifespan of new

coating system is approx
20-25 years; 0-5 years
for spot repairs

= Aesthetic vs. threat

= Off gas, cycle zone,
architecture

= Re-coating or
maintenance coating

= Failure signs: Rusting,
blisters, peeling

Tnemec NW ROTHAILL






Determine Type of Re-coating Required

Maintenance Coating
Spot repairs
Balance cost vs. return
Re-coating
Interior should usually be replaced if coating has failed

Exterior depends upon type of coating failure and number of
previous coatings

s lead present >5mg/l in TCLP test?
Topcoating

Exterior can often be topcoated

Know what you have before you decide

Set your expectations accordingly
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Determine New Coating System

« Interior
Commonly uses zinc-rich primer and epoxy topcoat

NSF approved

- Exterior
Depends upon whether recoating or topcoating

Recoating is usually with zinc-rich primer, epoxy
intermediate coat, and polyurethane topcoat

Topcoating is usually with epoxy tie-coat and
polyurethane topcoat

Compatibility and UV protection

Tnemec NW ROTHAILL






Environmental Conditions

- To encapsulate the
exterior or not?
Homes, schools,
businesses nearby
+ Rolling vs. spraying
« Noise and dust
Time of year

- Best painting weather
during typical high
demand time

v %l

- Allows dehumidification
and environmental
control

« Environmental — contain
blasting waste

Tnemec NW ROTHAILL






Safety Feature Upgrades

- Ladder and landing
system

Allows safer access
to top of reservoir

- Safety Tie-offs

Allows personnel to
move outside of
protective railings on
top of reservoir
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Safety Feature Upgrades

e
- Railings
= Add railings from
ladder to roof vent

= Walking surface or
additives

= Vent and access
hatch security
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Seismic Feature Upgrades

= Seismic codes have
changed over time
= |ssues

Enhancements to

Additional seismic
anchors

Foundation
Improvements

- Consult a structural
engineer
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Security Feature Upgrades

Vent

Secondary housing or

cage
- Security cameras
= Intrusion switches

- Lockable hatch to the
ladder

- Access hatch

- Monitor /Control systems
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Other Feature Upgrades

- Active corrosion control systems
= Mural

= Can be either complex or simple

= Helps to minimize impact on
surrounding area

- Interior manifold /Check valves

= Improve water circulation within
the reservoir

= Exterior piping
modifications /separate fill/draw
line

= Chlorine monitors and facilities

= Control valves, flow meters,
seismic monitors

Tnemec NW





Timing Design and Construction

- Design and preparation of bid documents

3-6 months depending upon complexity of project

- Construction
3-6 months depending upon complexity and size of
project
Can be much longer for very large reservoirs or if
extensive metal work and enhancements are required

Can reservoir be taken offline during high demand?
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Construction Observation

- NACE-certified people
« Daily but not necessarily full-time

Possibly best money spent
Right coatings are used
Proper environmental conditions are met
Weld standards are met
Blast and surface prep standards are met
Stripe coats are applied

Proper thickness of coatings are applied

Tnemec NW ROTHAILL






Budgeting

- Interior coating removal and recoating approx
$7-8/SF

- Exterior coating removal and recoating approx
$7-8/SF (lead under threshold)

- Exterior coating removal and recoating approx
$15-16/SF (lead over threshold)

- Exterior topcoating and spot repair approx
$4-5/SF
- Encapsulation $3-3.50/SF

Tnemec NW ROTHAILL






Various Issues

- Telecommunication facilities

- Metal works and repair
Painters, rails and plugs
Corrosion

Stiffeners
- Access cuts
- Surface preparation

= Full vs. empty
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What We Have Not Discussed

- In service video inspection

- Lab, destructive and pilot testing
- Surface preparation standards
- Environmental monitoring

- Hazardous materials

- Bidder pre-qualification
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Summary

- Steps for confident planning

Know the existing coating systems on the reservoir

- Is lead present?

- How many times has the reservoir been top coated

- What types of coatings are on the reservoir

Assess the anticipated life of the coating
Anticipate feature upgrades

Include design, observation, and construction costs

Set the right expectations
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Lance Stevens, PE
Istevens@rothhill.com

425.289.7351

Scott McConnell
smcconnell@tnemec.com

206.762.5755
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Painting 23 Acres of Steel Water
Tanks
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WATER Alderwood Water and Wastewater
WERRKS . .
District (AWWD)

* One of the largest WDs in Northwest
* Approx. 66 square miles

e 44,000 service connections

e Serves 150,000 people

 Max day delivery of 50 MGD

e Owns/maintains 9 water storage tanks
— Total Storage Capacity of 95 MG






VTR Project Scope

 Repaint 3 Water Reservoirs
— Predesign
— Design
— Bid period assistance

— Construction Services
 Inspection
« Construction management
 Technical

— Warranty Inspections






WL Schedules

Schedule A
— Canyon Park

Schedule B

— Reservoir No. 2
— Reservoir No. 3






WATER

WaRkus Reservoirs 2 and 3

* Reservoir 2
— 28 MG ground level steel tank
— 370 feet diameter, 45 feet high at center
— 1968 construction

 Reservoir 3
— 20 MG ground level steel tank

— 370 feet diameter, 37 feet high at center
— 1976 construction






Wt | Reservoirs 2 and 3, Canyon Park

9 3
Grerey 230 « Moy 1294
Ftacoma

L
5

© 2007 Navteq © 2007 Navteq

Google

Fointer 47:51'21.365 N 122:17:01.78" W, streaming ||1111]11) 100% Eye aitl 8151t " Fointer 47:47'38.47" N 122°10:20.03" W Streaming [[|[11]1]] 100% Eye alt 8041t

PNWS &\

IDAHO + OREGON + WASHINGTON






NGk Reservoir 2 - Interior

 Hot Coal Tar Enamel
(wall and floor)
— 50 to 300 mils thick
— Puddles
— Fair to good adhesion
e Coal Tar Solution
(ceiling)
— Very poor condition
— Rust on celling

Low levels of lead
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NGk Reservoir 2 - Exterior

 Lead based primer

e Aluminum alkyd
finish

 Topcoated in 1992

« Good adhesion

e 6 mil thickness

 Lead content: 20%






MSiiks Reservoir 3 - Interior

» Hot Coal Tar Enamel
(walls, floor) :

e Coal Tar Solution
(ceiling)
e Low lead levels

 Similar conditions to
Reservoir 2
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NGk Reservoir 3 Exterior

e Zinc rich primer
e Aluminum alkyd finish
e Topcoated in 1992

 Adhesion:

— Primer to steel:
adequate

— Finish to primer: poor

Nominal 6 mils thick
4P Lead content: 0.1%
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“aiks| Conclusions/Recommendations

 Replace all coatings, interior and exterior
— Hot Coal tar enamel near end of service life
— Coal tar solution on celling at end of service life
— Not feasible to prepare Res 3 for exterior repaint
— Res 2, paint since contractor will be mobilized

e Structural deterioration
— Minimal on floors or walls
— Corrosion on cellings, particularly rafters






“aiks| Design Considerations, Interior

 Remove coal tar

e Abrasive blast

 Epoxy coat
— NSF certified for potable water contact
— 3 coats plus stripe

e Environmental controls
— Dehumidifiers (winter work)
— Filters (dust control)






WATER

warks| Design Considerations, Exterior

e Abrasive blast
e Epoxy primer, stripe coat
* Polyurethane enamel

« Containment required

— Proximity to residences
— Lead/dust

— Alternatives allowed (self-contained equipment)

— Roller/brush application required if alternative
selected that does not include full containment
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WATER

wanks| Design Considerations, Structural

‘_.' ?;..

* Improvements for safety/access
— Remove lower portions of ladders/stairs
— Replace roof vents
— Improve roof hatch security
— Add equipment hatches






WATER
WaRIKS

Other Design Considerations

o Cathodic protection
— Reuse existing components
— Leave CP off until end of paint warranty

e Three year warranty

* Replace wash-down piping
 Waste handling requirements
e Clean rooms/hygiene program





"Wt Bidding

e Schedule A - Canyon Park
— Pre-bid meeting
— Bid opening October 17, 2006

— Low Bid
« $617,360
» Coatings Unlimited, Kent, WA

e Schedule B — Reservoir 2 and 3
— Pre-bid meeting
— Bid opening December 21, 2006
— Low bid

e $7,989,993
i e Dunkin and Bush, Redmond, WA
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"Wgitks|  Construction Management

e Full Time CM for both schedules

— Preconstruction meetings to outline
expectations

— Weekly meetings

— Pay requests

— Submittal reviews

— Work change directives

— Requests for information (RFI’Ss)
— Change Orders

— Technical site visits
P — Full time coating inspector (Quality Coatings

s Inspection and Consulting, Mt. Vernon, WA)

IDAHO + OREGOM + WASHINGTON





WATER

wal

2

-
t

K&
N
acoma

Construction

e Schedule

— Operating requirements
e One tank must always be online
e Both tanks must be online in the summer

— Dictated schedule
* Reservoir 3 exterior (spring and summer 2007)
e Reservoir 2 interior (fall 2007 to spring 2008)
* Reservoir 2 exterior (spring and summer 2008)
e Reservoir 3 interior (fall 2008 to spring 2009)





i Mobilization

o Office trailer
e Clean room
+ Storage (paint/tools)
e Sanitation
 Blasting equipment
e Tools and supplies
* Temporary power

 Electric compressors
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Temporary Power
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s Compressors
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WALER Staging Area
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WGk Exterior Painting

Pressure washed

Blast with self-contained equipment

— Remote control blasters on wall

— Scaffolding with tent at knuckle

— Weld splatter removed from welds (using grinders)

Water quality monitoring (Reservoir 3)
— Concerns about rust on roof entering water
— Diver inspected water during blasting
— Water quality monitored

Roller and brush application

PNWS &\

IDAHO « OREGON « WASHINGTON





‘%fﬁm Wall Blast
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"Welitis Wall Blast
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WATER Wall Blast
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“Waitks Containment
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‘%rﬁm Containment
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WATER Exterior Wall Painting
WL
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‘g‘%%%z@ Roof Blast
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MGiike Stripe Coating
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“Waitks Pressure Rolling
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Exterior Complete
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W Reservoir 2

e October 2007,
begins roof blast

e Blasting time
exceeds plan

— Unexpected level of
corrosion on roof

— More surface area

— Rafter to girder
connections

— Structural inspections
and repairs

PNWS &\
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MSiiks Structural Inspection

e Inspection after blasting
— Rafter corrosion
— Missing bolts
— Rotated rafters

* Inspected all 848 rafters

e 97 rafters repaired
— 1 foot to 15 feet long
— Weld plates
— Replace rotated rafters

Replaced missing bolts

No damage, wall/floor
i
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WATER Reservolir 2
WaRLS

Lo (Rafter Corrosion)
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AL Schedule Impact

coma

e Blast, prime, inspect
* Reblast, reprime repairs
e Extra time to blast

 Considered.
— Current production, shut down June 1
— Increase production, complete by June 1

e Project team decided to increase
production






WATER Reservoir 2
(Blastrac Floor)
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Reservoir 2

(Coal Tar Removal from Floor)
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Reservoir 3 — Fasteners
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wier .|  Reservoir 3 — Interior Ceiling
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“‘;ggagﬂhg Celiling and Walls, Complete






"Wais| Celling, Walls, and Floor, Complete
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Witk Wash Down Piping
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WATER
WaRKS

Work Summary

« Working Days

Res 3, Exterior — 100
Res 2, Interior — 250
Res 2, Exterior — 100

Res 3, Interior — 250

« Total Calendar Days
— 900 (2.5 years)





WATER
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A Few Statistics

— More than:
« 1,000,000 sq ft blasted and painted
e 10,000 gallons of paint applied
e 2,500 tons of abrasive used
e 2 miles of welds on tank walls

« 3 miles of welds per horizontal surface
— 10 miles of welds per tank
— Does not include roof plate laps or rafter edges





NGk Warranty Inspection

3 year warranty
Checklists developed
Up this year:

— Canyon Park

— Reservoir 3 exterior

CP returned to service






“Waiks| Keys to a Successful Project

 Communication
— Weekly meetings

« Contractor resources
e Quality control program

— Contractor internal QA/QC
— Owner’s inspector

e Timely responses
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