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If | 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
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Program includes conversion of four open

reservoirs to buried tanks

Reservoir Volume Depth Status

Beacon Hill 50 MG 26 ft Construction completion 10/08
Myrtle 5 MG 27 ft Construction completion 6/08
West Seattle 30 MG 20 ft Construction NTE anticipated 5/08
Maple Leaf 60 MG 25 ft Construction NTE anticipated 5/09

Maplel_/ou/ West Seattle Reservolir




Reservoirs similar in many respects

* Replacing existing open,
grade-level reservoirs

« Rectangular, hopper bottom
e Cast-in-place concrete

e 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

Site-Specific Details

Reservoir Burying Program Detalls

Equipment Calculation Reference Projects
Packages Guides

SPU Standard MWH Guide
Specifications & Specifications &
Details Details

Industry
Standards

Legal and Code Requirements




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

Site-Specific Details

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

International  ac| 350 — Seismic
Building Code Design of Liquid- National

AC| 318 — Containing Electrical Stormwater

Structural Concrete Code Grading and
Concrete Structures Drainage

ACl 117 = Standard Control Code

Tolerance for Concrete
Construction and Materials *

Department of
Labor & Industries




Department of Health Standards establish
minimum requirements for public safety

* Protection against
Intrusion Iinto
reservoirs by insects
and rodents

* Prevention of backflow

e Security against
Intruders




Industry standards establish minimum
levels of quality and functionality

ANSI AWWA ASTM
Standards Standards Standards

e Flanges * Valves o Steel
« Pump * Piping e Cement
Testing e Concrete
admixtures
- Steel

Hydraulics Institute IEEE
NEMA B NACE § ASHRAE

In some cases, compliance

with specific industry
standards is required by code.




SPU Standards provide uniformity with

other projects built in Seattle

STANDARD PLAN NO 206a

« Standard details and B e
specifications referenced
In and bound into bid

documents

« Used as primary design
source for drainage,
streets, and traffic
Improvements
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MWH Guide Specifications and Standar

Detalls

eveloped for use in projects throughout the
nited States

« Use generic dimensions, and may require
calculations by Engineer or Contractor
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Reference projects provided starting points

for program- and site-specific detalls

Lincoln Reservoir
Magnolia Manor Reservoir
Eastside Reservoir

Mt Tabor Reservoirs

Bitter Lake Reservoir

60% Designs for Floating
Covers over Existing
Reservoirs

e Tropical 2438 Zone
Reservoir

 Powell Butte Reservoir
 And many more...

e




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

(MWH Design for Seattle Public Utilities)
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e Lessons learned
ocumented from Lincoln

eservoir design and
construction

* Project managers from

previous MWH designs were

Interviewed

Eilz:z,l\t/l)e&gn Changes and

d Memos from first
prOJech were reviewed fo
poteqtlal Incorporation intr
ongoing designs ’

Steel
"45) Chek specs. for rebat placement tolerance adequacy:

46)Control joint rebar (cut % of bars of no cuts).
47T) Avoid using #11 bars Jocated at the 1P of wall whe
especially at splice \ocations, may ot be. obtainable.

24) For TR-Flex pipc:

fit based o0
to cover the cost of field fabr

“Pipe lay-drawings are not
use lay-drawings 253 basis fo

to new pipe:

Conerete

18) Specify prefad
39) Specify hydro!

44)Hydmsm'
avoid being 0

re required Spacing ‘betw

add wording in specification 1 the foll
\ay-drawings is unlikely, i
icating a (certain nurt’

r construction,

cen bars,

owing effect: “because an exact
he Contractor should include in

her) of connection

ver, if the Cont

11 not consider it 8

as a submitial. Howe'

MwH
Rewived
2105 m;

nstruction Documents for

Issues to be addressed during prepuntion of Col
Future Reservoirs
based on
Lincoln Reservoir Project Construction
2 February 2003

Miscellaneous
6y haul route, site access locations, trailer location, access ramMP with surfacing,
requirements for protection of excavation mater¥
2) Specify allowable ‘working hours and site security
(Keeping gate locked after bours)-
3) Provide wording in ‘Specifications for dust control during
ibility ifications for long day congrete pours.
5) Provide good faith account of hazardous ‘materials (1ead, asbestos, €1¢)-
¢ on in the specifications: ‘Specify prep work (sand blasting?) required.
for each paint and epplication. I hypochlorite walls and of ciling are to be painted,
ory work required o% the walls and ceiling- (“Grout holes in

specify paint and
fyitems to be salvaged BY SPU.

requirements. after working hours.

non-working hours-

prepard
EMU walls smooth” for example)
7) Be complete in the pemolition Scope. 1denti

Earthwork
8) Include existing reservoir contours as these affects fill quantities. Survey confirmation of
reservoir size and contours.
9) Geotechnical bearing capacity determination (pre-construction)-
10) Survey confirmation of overflow elevation (pre-consmwmn),
11)Speeify Jocations and ‘material for ree protection fenes.
12)Use of Type-2 ¥ recycled conerete for foundation rock-
13) Delete clay barrier:
14) Make sure Compaction specs 3¢ complete.
15) Include a specification for “fill material” for non-backfill use under the topsoil, an
e for use over the Styrofoam il and the drainage composite
16) The Specification® should ¢ i provide a speification for material to b
used for general il THE pecifications should prov ‘e for use of material excavated
from the site- The Spcciﬁcalions should provide for removal of unsuitable material
excavated from the site.
17) Specify overlapped installation of the insulation material (Styrofoam:
way like bricks.
18) Provide wording it Specifications for maximue sto
“Also, provide wording in Specifications requiring ihe Contr
axle loads for all equipment that will work on the tanks.

d for

) over the tank, each

ipile depths over the FESETVO T tanks.
optor to provide maximum

Piping

o) Specify valves and operaio™
20)Specify slope O ‘no-slope on underdrain-
J1)Specify CDF pipe bedding. spring line, for pi
22) Flexible couplings 5. TRCFlex joints.

23) Specify prequalification R welding TR-flex pipe spo0lS

iping below the reservoir tanks




Program standards were developed for use

at all four reservolirs

e 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. E3

* Recirculation
pumps

e Seismically-
actuated outlet
valves




Common design criteria among all four

pumped recirculation systems

e 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 Detall Evolution — Air Gap Structure

Myrtle Reservoir West Seattle
Reservow (2008)
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Gooseneck air gap and energy dissipation

structures at Magnolia Manor Reservoir (1994)

 Air gap near overflow
* Energy dissipation structure on drain
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Low-profile air gap structure at Lincoln
Reservoir (2002)

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

* Only visible features are louver within retaining wall
and access hatch
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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
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Air Gap at West Seattle Reservoir provides

for visibility of overflow

e Design for energy
dissipation and
visibility of reservolir
overflows

* Remote location
makes noise and
aesthetics less
Important

EEEEEEEEEEE
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Gooseneck Air Gap selected for use at

Trenton Standpipes

« Air Gap structure cut into existing overflow/
drain piping
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Air Gap design at Maple Leaf still under
development

e Lower visual impact of buried air gap structure

e Tree removal required for buried air gap structure in
slope may drive air gap to flat portion of site

ADJUSTABLE FIPE SUPPORT
1
W/ U-BOLT
*24 5SS MESH OVER END OF PIPE
PERFORATED METAL SCREEN 2

INSULATING
FLANGE SET

EL 481.80

12’ DIA MANHOLE PER SPU STANDARD
FLAN NO 206 ¥
— ' ~——LADDER PER
=0 EXISTING GRADE SPU STD PLAN
-0 f5 No. 232
= el p
5-0" 4-0" BAFFLE FULL WIDTH DF VAULT.
27 FW (2) DiA THICKNESS PER VAULT MFR. —3— 1£ 477.13
RECOMMENDATIONS
\5 24" PW (2
= GROUT

NOTE 1

(SLOPE TO |30 | ]
ORAIN 1%) i S— 1E. 474.80
LINK SEAL- —

\.

s
g

\—GGNNECT 10 EXIST r ‘

24" STEEL PIPE W/

e INV EL 472.5C
THRUST BLOCK SIM TO NOTES: 4'-0" MIN EL 472.00
L3 0 () SPU STD PLAN NO 330 B, -
BLOCK AREA 22 SF 1 HEIGHT OF BAFFLE AS NECESSARY TO MAINTAIN TOP AND
RESTRAINED JOINTS
BOTH SIDES OF ELBOW BOTTOM CLEARANCES INDICATED. OPENINGS ABOVE AND

BELOW BAFFLE WALL SHALL BE FULL WIDTH OF VAULT,
2. ADJUST LE. OF VAULT AS NECESSARY TO MATCH EXISTING

\ CAST—IN-PLACE
BASE




Experience Is the name every
one gives to their mistakes.

- Oscar Wilde




Benefits of Standardization

* Improved design and construction quality
e Design cost savings

* More efficient O&M

Risks of Standardization
e Over-design for application

« Uncritical (and therefore
Improper) use




Standard details must evolve with changes

In codes and industry standards...

... and the design engineers are
responsible for assuring that they
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st S 7
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handrail was updated for
Beacon Hill Reservoir design
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