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Background

As part of the Barton, Murray, Magnolia, and North Beac
previous planning efforts, as well as developn
conducted to identify approaches to me
goals and policies for each of the four ba
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CSO storage tanks

Gravity sewers

Force mains — cut and cover

Force mains — trenchless technology

Microtunnels

Tunnels

Submersible pump stations

Dry pit pump station — Low to Moderate head

Dry pit pump station - High head pump-statiors
Treatment facilities (High Rate Clarification / Disinfection)
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Basis of Cost Estimates

The planning-level cost estimates for the CSO alternatives are based on cost curves developed
from the current design of similar facilities and/or Tabula, the County’s cost estimating tool.
These costs were then escalated to develop total project costs, including general contractor
overhead and profit, an estimating contingency and allied costs (including engineering, legal,
and administrative costs. The common cost-estimating elements to all the alternatives are
provided below: :

Year: 20072009, ENR CCI; 86268645
Contingency: 30%50%

Allied Costs: 30%

Contractor markups: included

Sales tax; none

The basis of the direct cost estimates developed for the major project elements are presented in
the following sections. The cost curves, based on data from recent bid prices, design of similar
facilities, and Tabula, are included in Section 1-2. Schematic designs for each alternative
are included in Section 1-3. '

The project summaries include line items to account for considerations specific to each
alternative. The considerations are:

e Street Restoration
o Assumed $4.50/sf
e Dewatering
o Used TABULA formulas for storage tank and pipeline dewatering as
appropriate
¢ Shoring
o Used $17/sf, from TABULA
¢ Retaining Walls
o Used $185/sf, from Shannon and Wilson for Magnolia
o $405 - $810/LF for 10 to 20 ft high retaining wall in Barton and Murray
basins.
¢ Site Access
o Assumed 20% of technical element cost. Modified for 1E and 1F.3
o Utility Relocation
o Assumed $15,000/frontage building
o Used TABULA for any existing combined and storm sewer relocations.
e Turf Field Restoration
o Assumed $3/sf
e Sports Court Restoration
o Assumed $17/sf, based on internet research
¢ Roof Disconnects
o Used $3,000/disconnect, from King County
o Diversion Structure
o Diversion structure cost was determined based on the type of control used to
divert the flows to the storage tank either by using a gate or a weir. Refer to the
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attached detailed cost estimate sheet.
o Diversion structure with weir (bottom of basin alternatives) — $112,000
o Diversion structure with gate (mid/upper basin alternatives) — $129,500

Storage Tanks
e Project Element Size/Capacity Range: 0.5-10 MG. (The curve was extrapolated for volumes
less than 0.5 MG).
e Key materials: Buried cast-in-place concrete tank (< 8 ft. of fill over top of tank)
e Keyelements:
o Rectangular tank; up to 30 feet deep
o Fill by gravity; drain by internal submersible pumps
o Weir controlled regulator
o Tank cleaning by flushing gates similarto-Neorth-Creek-storage-faeility
o Carbon odor control
e Site conditions:
o Stable ground; no pile support system required
o No land or easement acquisition
o No mitigation costs included
e Cost source: Cost curves developed from recent bid prices, internal reports, and published
data on storage tank costs were brought to current 2009 ENR value. (The cost curves are
taken from the Appendix E of the 1988 City of Seattle Combined Sewer Overflow Control Plan.
Refer to the copy of the original cost curves in Section 1-2) Submersible pump and
dewatering costs from TABULA formulas.

Storage Pipes
e Project Element Size/Capacity Range: 36” -144" RCP Pipe.
o Key materials: RCP Pipe (< 8 ft. of fill over top of pipe)
Key elements:
o up to 30 feet deep
o Fill by gravity; drain by internal submersible pumps
o Weir or gate controlled regulator
o Tank cleaning by flushing gates similar to Astoria, OR.
o Carbon odor control
e Site conditions:
o Stable ground; no pile support system required
o No land or easement acquisition
o No mitigation costs included
o Cost source: Cost curves developed from recent bid prices, internal reports, and published
data on storage tank costs were brought to current 2009 ENR value. (The cost curves are
taken from 1988 City of Seattle Combined Sewer Overflow Control Plan. Refer to the copy of
the original cost curves in Section 1-2). ‘

Gravity Sewers

e Project Element Size / Capacity Range: 12-96 inch diameter
o Basis of per foot cost: 1,000 feet.

e Key Materials: Reinforced Concrete Pipe

®

Key Elements: Pipe, manholes every 500 feet.
Depth of Cover: 4 - 12 feet

S —
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¢ Manhole spacing: 500 feet.
Site conditions:
o Collector or Arterial street, half-width restoration
o Minimal dewatering for shallow sewers; significant for deep sewers
o Heavy traffic
o Average utilities
o No land or easement acquisition
e Trench conditions: Vertical. Trench box to 8-feet total depth, special shoring for trenches
- greater than 8-feet total excavation.
¢ Dewatering from TABULA
Cost source: Tabula, 12/05 version, King County

Force Mains — Cut and Cover

Conventional cut and cover
Project Element Size / Capacity Range: 12-48 inch diameter
Basis of per foot cost: 1,000 feet.
Key Materials: Ductile Iron Pipe
Key Elements: Piping
Depth of Cover: 4 feet
Site conditions:
Trench width restoration
Minimal dewatering
Heavy traffic
Average utilities
o No land or easement acquisition
¢ Trench conditions: Vertical, Trench box to 8-feet total depth.
s Dewatering, Odor Control/Electrical from TABULA formulas
e Cost source: Tabula, 12/05 version, King County

O O O O

Force Mains — Trenchless Technology

HDD Trenchless
Project Element Size / Capacity Range: 12-36 inch finished diameter
Basis of per foot cost: 1,000 feet.
Key Materials: HDPE carrier
Key Elements: Piping
Depth of Cover: Varies
Site conditions:
o Staging area
o Laydown area
o Surface water control
o Consistent ground conditions
Cost source: Cost curves developed from recent bid prices, internal reports, and
published data on storage tank costs.

Tunnels

¢ Project Element Size: 8-foot to 16-foot
s Basis of per foot cost: 1,000 feet.
o Key Materials: Segmental concrete lining assumed (Tabula does not specify methods of
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lining)
¢ Key Elements: Launch and retrieval shafts, dewatering, spoils removal, lining.
Depth of Cover: 25-35 feet assumed.
» Site conditions:
o No land or easement acquisition.
o No significant traffic issues.
o Easements under residential land.
e Geotechnical conditions: significant dewatering
e Odor Control/Electrical and Submersible pump costs from TABULA formula
o Cost source: Tabula, 12/05 version, King County and cost curves

Microtunnels

* Project Element Size: 24-inch to 84-inch
Basis of per foot cost: 1,000 feet.
o Key Materials: Direct concrete jacking with jacking pipe, no casing assumed (Tabula
does not specify methods or materials).
o Key Elements: Launch, retrieval, and one mtermedlate shaft per 1,000 feet.
Depth of Cover: 20-30 feet
* Site conditions:
o No land or easement acquisition.
o No significant traffic issues.
o Easements under residential land.
Geotechnical conditions: significant dewatering.
o Cost source: Tabula, 12/05 version, King County and cost curves

Submersible Wet Weather Pump Stations

Project Element Size / Capacity Range: 35 1.5 mgd - 8.5 3.5 mgd
Key materials: Concrete
Key elements: Wet well, pumps, odor control, electrical
Site conditions:
o No land or easement acquisition
e Cost source: Cost curves developed from recent bid prices, internal reports, and recent
design of similar facilities.

Low to Moderate Head Pump Stations

Project Element Size / Capacity Range: 3.5 mgd - 30 mgd
Key materials: Concrete
Key elements: Wet well, pumps, odor control, electrical
Site conditions:
o No land or easement acquisition
Cost source: Cost curves developed from recent bid prices, internal reports, and recent
design of similar facilities. Dewatering from TABULA formula.

High Head Pump Stations

e Project Element Size / Capacity Range: 10 mgd
o Key materials: Concrete
®
[ ]

Key elements: Wet well, pumps, odor control, electrical
Site conditions:
o No land or easement acquisition
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o—Below-grade-valve-vault

e Cost source: Cost curves developed from recent bid prices, internal reports, and recent
design of similar facilities. Dewatering from TABULA formula.

Treatment Facilities (High Rate Clarification / Disinfection)

Project Element Size / Capacity Range: 8.5 mgd - 48 28.5 mgd
Key materials:
Key elements: High rate clarification (such as Actiflo), followed by disinfection (UV or
NaHCl)
e Site conditions:
o No land or easement acquisition
» - Cost source: Cost curves developed from recent bid prices, internal reports, and recent
design of similar facilities. Dewatering from TABULA formula.

__________________________ ]
Preliminary Draft for Discussion Purposes Only Page 6



Appendix
COST CURVES

C:\pw_working\projectwise\chiatt\dms25732\Basis of Costs.doc 6

































































































































