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If I have seen a little further it is by
standing on the shoulders of Giants.

- Sir Isaac Newton

A good engineer is a person who
makes a design that works with
as few original ideas as possible.

- Freeman Dyson



SPU Reservoir Burying Program

Myrtle Reservoir

R.W. Beck
ECS/TtKCM
Moore Engineering
Beyaz & Patel



Program includes conversion of four open
reservoirs to buried tanks

Construction NTE anticipated 5/0925 ft60 MGMaple Leaf
Construction NTE anticipated 5/0820 ft30 MGWest Seattle

Construction completion 6/0827 ft5 MGMyrtle
Construction completion 10/0826 ft50 MGBeacon Hill

StatusDepthVolumeReservoir

Maple Leaf Reservoir West Seattle Reservoir



Reservoirs similar in many respects

• Replacing existing open,
grade-level reservoirs

• Rectangular, hopper bottom
• Cast-in-place concrete
• Area above reservoir will

become public park



Each reservoir has unique site-specific
requirements

• Beacon Hill Reservoir: fully-funded Park program
• Maple Leaf Reservoir: two 30 MG cells
• Myrtle Reservoir: new hypochlorite generation system
• West Seattle Reservoir: downsizing reservoir from 68 to 30

million gallons



A thin layer of original work is built upon a
deep foundation of prior art

Legal and Code Requirements

SPU Standard
Specifications &

Details

MWH Guide
Specifications &

Details

Industry
Standards
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Legal and Code Requirements

SPU Standard
Specifications & Details

MWH Guide
Specifications & Details

AWWA
Standards

Site-Specific Details

Equipment Requirements Reference Projects

Code requirements take the fun away (and a
lot of the risk, too)

International
Building Code

ACI 318 –
Structural
Concrete

ACI 350 – Seismic
Design of Liquid-

Containing
Concrete

Structures

National
Electrical

Code
Stormwater,
Grading and

Drainage
Control Code

If you rely on references to
codes in your design, be sure
that the Contractor and
Resident Engineer have ready
access to the codes.

If you rely on references to
codes in your design, be sure
that the Contractor and
Resident Engineer have ready
access to the codes.

ACI 117 – Standard
Tolerance for Concrete

Construction and Materials

Department of
Labor & Industries



Department of Health Standards establish
minimum requirements for public safety

• Protection against
intrusion into
reservoirs by insects
and rodents

• Prevention of backflow
• Security against

intruders



Industry standards establish minimum
levels of quality and functionality

ANSI
Standards

ANSI
Standards

ASTM
Standards

ASTM
Standards

AWWA
Standards
AWWA

Standards

• Valves
• Piping

• Steel
• Cement
• Concrete

admixtures
• Steel

• Flanges
• Pump

Testing

ASHRAE

Hydraulics Institute

NEMA

IEEE

NACE

NSF

AWS
In some cases, compliance
with specific industry
standards is required by code.

In some cases, compliance
with specific industry
standards is required by code.

AASHTO AISC



SPU Standards provide uniformity with
other projects built in Seattle

• Standard details and
specifications referenced
in and bound into bid
documents

• Used as primary design
source for drainage,
streets, and traffic
improvements



MWH Guide Specifications and Standard
Details

• Developed for use in projects throughout the
United States

• Use generic dimensions, and may require
calculations by Engineer or Contractor



Reference projects provided starting points
for program- and site-specific details

• Lincoln Reservoir
• Magnolia Manor Reservoir
• Eastside Reservoir
• Mt Tabor Reservoirs
• Bitter Lake Reservoir
• 60% Designs for Floating

Covers over Existing
Reservoirs

• Tropical 2438 Zone
Reservoir

• Powell Butte Reservoir
• And many more…



Tropical 2538 Zone Reservoir
(MWH Design for Las Vegas Valley Water District)



Myrtle Reservoir
(MWH Design for Seattle Public Utilities)



Capture and implementation of lessons
learned improves subsequent designs

• Lessons learned
documented from Lincoln
Reservoir design and
construction

• Project managers from
previous MWH designs were
interviewed

• RFIs, Design Changes and
Field Memos from first
projects were reviewed for
potential incorporation into
ongoing designs



Program standards were developed for use
at all four reservoirs

• Design criteria database compiled during
preliminary design

• Specifications developed for Beacon Hill and Myrtle
Reservoirs were recycled for use at West Seattle
and Maple Leaf Reservoirs

• Common details and design concepts were used for:
– Structural system
– Mechanical equipment
– P&IDs / Control systems
– Mechanical vault layout



Standard mechanical vault design

• 30’ inside diameter vault designed to
accommodate mechanical equipment at all four
reservoirs.

• Recirculation
pumps

• Seismically-
actuated outlet
valves



Common design criteria among all four
pumped recirculation systems

• Operations are identical at all four reservoirs,
and very similar to operations at other SPU
reservoirs

• Standard sizes allow interchangeability among
recirculation pumps at different sites
– Pumps at Myrtle Reservoir and West Seattle Reservoir

are interchangeable
– Pumps at Beacon Hill Reservoir and Maple Leaf Reservoir

are interchangeable



Design Detail Evolution – Air Gap Structure

Myrtle Reservoir
(2007)

Magnolia ManorMagnolia Manor
Reservoir (1994)Reservoir (1994)

Lincoln  ReservoirLincoln  Reservoir
(2002)(2002)

Trenton Standpipes (2008)

West Seattle
Reservoir (2008)

Maple Leaf Reservoir (2009)



Gooseneck air gap and energy dissipation
structures at Magnolia Manor Reservoir (1994)

• Air gap near overflow
• Energy dissipation structure on drain



Low-profile air gap structure at Lincoln
Reservoir (2002)

• Design solution for minimal available head,
installation within public park.

• Only visible features are louver within retaining wall
and access hatch



Low-profile, energy dissipating air gap structures
at Myrtle and Beacon Hill Reservoirs (2007)

• Design solution combines minimal
visual impact, air gap backflow
protection, and energy dissipation



Air Gap at West Seattle Reservoir provides
for visibility of overflow

• Design for energy
dissipation and
visibility of reservoir
overflows

• Remote location
makes noise and
aesthetics less
important



Gooseneck Air Gap selected for use at
Trenton Standpipes

• Air Gap structure cut into existing overflow/
drain piping



Air Gap design at Maple Leaf still under
development

• Lower visual impact of buried air gap structure
• Tree removal required for buried air gap structure in

slope may drive air gap to flat portion of site



Experience is the name every
one gives to their mistakes.

- Oscar Wilde



Benefits of Standardization
• Improved design and construction quality
• Design cost savings
• More efficient O&M

Risks of Standardization
• Over-design for application
• Uncritical (and therefore

improper) use



Standard details must evolve with changes
in codes and industry standards…

MWH Standard Detail for
handrail was updated for
Beacon Hill Reservoir design

… and the design engineers are
responsible for assuring that they
do!
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