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Presentation Overview

Definition of Tanks

\Water Sterage Tank Sizing
Sterage lank Siting and Elevation
Tlank Design and Standards

Tlank' Amenities



Types of Water Storage Tanks

Tank Materials

a \Welded' Steel

x Bolted Steel

» Reintorced Concrete

Trank Types
x Reservelrs (diameter = helght)
x Standpipes: (diameter < height)

= Elevated
Multiple*Column
Spherical Pedestal (Hydresphere)
Modified Single Pedestal









I\/Iultl Column Elevated






Jevated Bolted Stee]
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Design and Cost Considerations

Lewest Cost
LLow. Visibrlity,
Usable Sterage
Velume

Water Quality.

Higher: Cost
High Visibility:
Geotechnical
Considerations

Low: Usable Sterage
Velume

Improve Pressures

Reduce lransmission
Main Length

Water Quality.

Highest Cost
High Visibility.
Geotechnical
Considerations

Usable Sterage
Velume

Improve Pressures

Reduce [ransmission
Main Length

Water Quality.




Water Storage Tank Sizing Criteria

Emergency Storage

DEQ@' Reguirements

s ADD < 50,000 gal/day — One day: ADD

= ADD: 50,000 te'500,000 gal/aay — ADD' + Fire' Flow
= ADD = 500,000 — 25% MDD + Eire Flow.



Glenrock Wellfield
Well House

Figure 5- 1
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Glenrock Wellfield Supply: Storage
Analysis

Fire Sterage — None

Emergency. Storage;— four wells with
standby: power for three wells — Minimal

Equalization — Well eycle time; tank filling
and draining cycles




Wellfield Equalization Storage

Figure 7-9 48 Hour System Demands vs. Source Water Supply
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Glenrock Distribution Sterage Analysis

Emergency: Storage — 8 heurs te repair well
transmission pipeline at MDD

Fire Flow: Sterage (1S0)

= Residential — 1500 gpm 2 hour duration
x Commerciall— 2500 gpm: 3 hour duration
Equalization

= MDD Diurnal’ Curve

= 15 to 20% of ADD
x 3 heurs PHD:less Supply Capacity.



Calculated Diurnal Equalization Sterage

Figure 7-12 Method 1 - Equalization Storage Requirements
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Year

2010

2020

2030

MDD

1,130 gpm

1,230 gpm

1,350 gpm

PHD

1,700 gpm

1,850 gpm

2,030 gpm

Emergency Storage
(8 hours X MDD)

540,000 gal

590,000 gal

650,000 gal

Fire Flow Storage
(2,500 gpm for 3 hours)

450,000 gal

450,000 gal

450,000 gal

Equalization Storage

Method 1 — 3.0hrs * MDD

203,000 gal

220,000 gal

240,000 gal

Method 2 — 15% MDD

240,000 gal

270,000 gal

290,000 gal

Method 3 — 3 hours X (PHD - 1,500 gpm)

36,000 gal

63,000 gal

95,000 gal

Calculated Storage Required
(minimum and maximum)

1,030,000 to
1,230,000
gallons

1,100,000 to
1,310,000
gallons

1,200, 000 to
1,390,000
gallons

Available Storage (Total)

1,577,000 gal.

Available Storage (Operational)

1,420,000 gal.

DEQ Equalization Storage
(25% of MDD)

407,000 gal

443,000 gal

486,000 gal

DEQ Fire Storage
(2,500 gpm for 3 hours)

450,000 gal

450,000 gal

450,000 gal

Calculated DEQ Storage Required

857,000 gal

893,000 gal

936,000 gal




Usable Sterage vs. Available Storage

Avallanle Sterage = Total Volume: of Tanks

Usable Sterage = Velume Available to
Maintain: 35 psi @' PHD and 20 psi @ MDD
W/ Eire Flow

Resenvelr Usable Storage

Standpipe Usable Storage

Elevated lank Usable Storage
Develop System and Demand’ Curves




Tank Sizing Design Considerations

Don't be teo Conservative!
= Realistic, Assumptions
x Water Quality

Sizing Coensiderations ASsUume:

x SuUpply. and Transmission Capacity. = MDD
x No standby PeWEr

= [hree components additive

= Adjust your analysisiaccordingly:

Tlank Cycling
s Water Quality

x System Operationall Pressures
a System Curves



Tank Siting and Elevation

System: Operational Pressures

x 35 psiinenrmals 20 psit MDD with Eire Flow
m System Curves

x [ank Cycling (Ice and water guality)

= Higher isibetter!

Geotechnical Considerations

x Collapsible Soils

x Swellland Conselidation Analysis
x [ank Drain and Overfiow: Piping
a Slope Failure

ransmission Supply.
s Proximity to Distrbution

= [ransmission Storage
x Water Quality.



Tank Design Standards

DEQ Chapter 12

AWWA D-100 (D-100-11 forthecoming)
APRIF Standaras

Reference Standarads and Specify: Tank

Perfermance Specification Vs. Structurally:
Designed Selution

Provide Technicali Specifications and Tank
Elevations and' Detail Drawings




Fool Manhaoles

]
L:— Weir Box
{Optional)

Inlet-Outlat
Optional

Base Elbow or
Valve Pit

p—— Capacity Leval —-

— Column Support

Tank Bottom

Approved Ladder, Cage, Platlarm or
Safety Devices Complying With
Occupational Safety and Health Act \

=

=

- F——X
Roof Raftars

Shell Manholes
{2 Required).

Crawned at Center —

Concrate Foundation

Figure 1-2 Cross-sectional view of a welded steel reservoir




Approved Ladder, Cage, and Plztform
Complying With Occupational Safety
and Health Act

Roof Manway S;?.:Etur
Internal
Overflow
Funnel

\— Overflow

Floor Sloped Toward Pipe
Outlet Pipe I|'

Inlet—Cutlet \

—

24 in. Round
Access Door

Figure 1-4 Cross-sectional view of a bolted steel reservoir




Design Considerations - Tank Foundation

Reinforced Concrete Ringwall

Inlet and Outlet Piping

a Concrete Boxes

x \Welded Steel Piping

x Separate Inlet and Outlet Piping
m Separate Drain Line

x SIlit Rings

Structural Fillfand Drainage Rock
Fleor Slepe and Drain

Fleor Sheet Cathodic Protection

m Anodes
= OIl'Soaked Sand




Design Considerations — Steel Tank

Roof Type

x Knuckled Roof

x Selff Supporting Deme

x Sloped Roof

Overtlow: Piping

= Intermal vs. Externall Overfiow.
Structural:Members

= Columns

= Rafters

\/ents

s SCGreening

= Sizing

Wind' and Seismic Design



Design Considerations — Amenities

lLadder

s Safety Cage
n Platforms
a Safety ClimbrRail

ACGCesS; Hateches
= Reof (directly over evertiow pipe)

x Shell'(mimimum: of two, maximize size)
Internal
External



Design Considerations - lce

Ice Formation: (Wallsrand rooef)
Free Board
lladders

Overtiow Piping
= Internal

a External

x \Welr Box

Structural’ Stiffeners

Tlank: Vents

Cathodic Protection Systems
Tank Cycling and Mixing






Red Valve Tideflex Check Valves
and Tank Mixing

Tank Water Quality: Issues

= Chlerne Residual

s Bacteriological Growtn
Multipoert Tank MiXing: Systems
= N@ power: requirements

s Constant Velacity Orifice Valve

s [lank Cycling Is Still Impoertant

Check Valves (inlet, overfiew and drain)



Design Considerations - Tank
Coating

Bolted Steel Tanks
m, Glass Llined Tlanks
x Limited Number: off Suppliers

Surface Preparation
Atmospheric Conditions

Coating System
= [hree Coat W/ Stripe Coat

Structural Design: Limitations
(columns, raiters, painters: rail)

Construction Monitoring and QA/QC Testing anad
Reporting
Envirenmental Testing and Safety.



Reference Material

AWWA M42 Steel Water Sterage llanks

AWWA M32 Distributiens Network Analysis for \Water
Utilities

DEQ Chapter 12

AWMWA D100 Welded! Steell Tanks

AWWA D102 Coating Steel Water Sterage: llanks
AWWA €652 Disinfection of Water Storage Facilities
AWWA D108 Factory Coated Bolted Steel Tanks

AWWA D104 Autematically: Controlled Impressed-Current
Cathedic Protection Systems

APl Standarads
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