Project Overview
This concept describes a regional stormwater capture project for Redwood City. The
project, which would serve as the cornerstone for the City’s MRP compliance and
water resiliency efforts, is envisioned as a subsurface infiltration gallery located at
Red Morton Park (see map to left). This project has the potential to supplement
groundwater supplies, alleviate flooding, offset water use at the park, and improve
downstream water quality in the Arroyo Ojo and downstream Redwood Creek. The
project has potential to treat runoff from a total of 1,650 acres, approximately 70% of
which is in Redwood City. The remaining 30% of the potential drainage area is from
Woodside and the unincorporated communities, Emerald Lake Hills and Kensington
Square. This may present an opportunity to explore co-funding options with
Woodside and the County. The project is envisioned as a single subsurface gallery
with potential for additional phases to be considered in the future. A multi-phase
approach will allow for flexibility in procuring funding and coordinating with scheduled
park improvements (e.g. resurfacing of turf fields). The first phase of the project has
potential to capture and treat approximately 31.2 ac-ft, 72% of the 85th percentile, 24hour runoff volume (43.2 ac-ft). The project can potentially reduce PCBs load by
16.7%. This benefit may offset the amount of green streets that would otherwise
need to be implemented to meet permit and TMDL requirements, reducing Redwood
City’s green street requirement by 92.6%. Project details and costs are outlined in
further detail in the subsequent pages.
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Site Information
Project Lead

Redwood City

Location

Red Morton Community Park – McGarvey Field

Land Owner

Redwood City

Receiving Water

Arroyo Ojo (tributary to Redwood Creek)

Jurisdiction

Redwood City

San Mateo County

Woodside
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Wet Weather Drainage Characteristics
Sizing Criteria

85th percentile, 24-hour storm

Total Capture Area

1,650 acres

Imperviousness

34%

Design
Conditions for
85th %-ile
storm

Rainfall Depth:

0.85 inches

Total Runoff
Volume:

43.2 ac-ft

Peak Flow Rate:

41 cfs
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Site Plan Description
The project consists of a subsurface concrete gallery that will be located beneath McGarvey Field at Red Morton Community Park. The structure has potential to capture
31.2 acre-feet of runoff from Arroyo Ojo, a tributary of Redwood Creek that flows to the Bay. Storage capacity is capped at 31.2 acre-feet due to available area at
McGarvey Field and a reasonable structure depth of 12 feet. The section of Arroyo Ojo just west of the park is an open channel that is routed underneath the park through
a large reinforced concrete drain before daylighting to an open channel east of the park. The project will divert from the 5-ft 2-in by 12-ft drain using a rubber dam system
and intake basin. Runoff will be routed through a pretreatment system, such as a hydrodynamic separator, to remove solids and sediment, then pumped to the gallery.
The total storage (31.2 ac-ft) will account for approximately 72% of the 85th percentile, 24-hour runoff volume (43.2 ac-ft). Captured runoff will be treated through
infiltration. Stormwater reuse elements (irrigation, greywater, etc.) may be incorporated if infiltration rates are deemed too low at the site.
A second phase may be considered to capture the remaining 12 ac-ft of the design volume uncaptured by the McGarvey Field structure (Phase I). Phase II would likely be
located on Griffin and Bechet Fields just west of the Phase I structure to minimize disruption of utilities on the northern half of the park. The Phase II facility can be
constructed at a later date but may still be able to utilize some of the diversion infrastructure from Phase I. For example, it may be possible for the diversion components
to be built in parallel to make use of the same pump housing and intake structure. These design aspects should be explored in greater detail during a feasibility analysis.
Disclaimer: Utilities were evaluated through GIS analysis using best available data. A utilities survey should be performed prior to construction to confirm the location of all utilities on site.
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Phase I
(McGarvey Field)

Budget-level Cost Estimates
DESCRIPTION

UNIT COST

UNIT

Excavation/Removal
Rubber Dam System
Diversion Structure
Pretreatment
Diversion Pump Structure
Diversion Pipe (24” RCP)
Subsurface Gallery
Restoration

$50
CY
LS
LS
$6,000
CFS
$56,000
CFS
$200
LF
$300
CY
$5
SF
CONSTRUCTION SUBTOTAL
Mobilization (10% construction)
Contingency (15% construction)
Design (10% total)

Additional Considerations

Phase II
(Griffin-Bechet Fields)

QUANTITY

SUBTOTAL

QUANTITY

SUBTOTAL

63,000
1
1
20
20
100
50,000
113,000

$3,150,000
$80,000
$150,000
$120,000
$1,120,000
$20,000
$15,000,000
$565,000
$20,475,000
$2,048,000
$3,071,000
$2,559,000

29,000
1
23
23
100
20,000
78,000

$1,450,000
$150,000
$138,000
$1,288,000
$20,000
$6,000,000
$390,000
$9,436,000
$944,000
$1,415,000
$1,180,000

TOTAL COST

$28,153,000

$12,975,000

This project concept is planning-level and subject to review and revision during project design. A
variety of confounding factors, including geotechnical and environmental considerations, will need to be
further investigated to inform project design. Factors to be considered include but are not limited to the
following:
•

Drainage delineation: the drainage was delineated using best available data in GIS analysis. Field examinations
of the upstream storm drain network should be performed to confirm drainage area.

•

Utilities: a utilities survey at the park should be performed to minimize the disruption of utilities during construction.

•

Groundwater levels: the distance between the bottom of the infiltrating structure and the seasonal high
groundwater level should be at least 10 feet apart to allow for adequate infiltration.

•

•

•

Pumping Requirements: pumping is generally assumed for large-scale regional projects. However, gravity-flow
diversion alternatives may be possible, reducing O&M costs associated with pumping. Gravity diversions would
require the structure to be placed below the storm drain invert, increasing the required excavation depth. As-builts
for the storm drain will need to be obtained from the City to determine this depth. For a 2.6-acre footprint, capital
cost may increase $300,000 per foot of additional excavation. In comparison, the O&M associated with a pump
diversion may be around $50,000 annually ($1.4 million projected over 20 years with 2.5% inflation). A break-even
analysis should be performed to determine if a gravity-flow alternative is more cost-effective. All cost estimates are
preliminary and will need to be reevaluated during a feasibility analysis when project details are developed further.
Infiltration rates: the NRCS Soil Survey did not contain an infiltration rate estimate for the Red Morton Community
Park area. Infiltration tests should be performed during a feasibility study to ensure the structure is sized
appropriately. It is recommended that infiltrating structures drain within 72 hours. The infiltration rate may determine
design components, such as structure depth and capacity. Additional uses of captured runoff, such as irrigation or
greywater, may contribute to 72-hr drawdown requirement.
Environmental factors: with the exception of an active environmental investigation from
renovations/redevelopment at nearby John Gill Elementary School, the California Envirostor database shows no
active cleanup sites near the project site. Additional investigation should be performed at the project site to assess
the possibility of existing contamination interfering with stormwater infiltration.

Phase I – McGarvey Field design values
Item Description

Value

Units

Footprint

2.6

acres

Design Height

12

ft

Depth of Excavation

15

ft

Pumping Requirements

cfs

Infiltration Rate

Needs further investigation

Drawdown Time

Needs further investigation

Infiltration Rate Needed for
72-hr Drawdown Time*
Phase I Capacity
% Design Storm Managed

2

in/hr

31.2

ac-ft

72

%

Phase II – Griffin-Bechet Fields design values
Item Description

Value

Units

Footprint

1.8

acres

Design Height

6.67

ft

10

ft

Depth of Excavation
Pumping Requirements

22.6

cfs

Infiltration Rate

Needs further investigation

Drawdown Time

Needs further investigation

Infiltration Rate Needed for
72-hr Drawdown Time*

1.10

in/hr

Phase II Capacity

12

ac-ft

% Design Storm Managed

28

%

*Maximum 72-hr drawdown time is recommended in the SMCWPPP
C.3 Stormwater Technical Guidance. Using a larger footprint and a
smaller design height, while keeping storage capacity constant, will
lower the infiltration requirement for 72-hr drawdown.
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