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Attachment 7 is mandatory.  See Exhibit C for detailed guidance on the preparation of this attachment.  There is no page 
limitation for Attachment 7; however, applicants are encouraged to be specific, clear, and concise. 
 
Scoring for Attachment 7 will be based solely on the technical justifications of the project(s) with respect to the claimed 
physical benefits (i.e., technical basis of the project and capability of yielding the benefits).  Documentation may include, but is 
not limited to: technical reports, feasibility studies, needs assessments, expert opinion or local knowledge, journals, etc.  The 
magnitude of physical benefits will not be scored under this criterion.  Please note that the magnitude of project benefits 
relative to costs will be evaluated based on the information provided in Attachment 8. 

 
 This attachment has been prepared to document that by completing the City of East Palo Alto’s 
Runnymede Storm Drain Phase II and O’Connor Pump Station Outfall Project (Runnymede Phase II), 
measurable physical benefits that are technically justified will be accomplished.  In order for this project 
to be completed as is intended, the City of East Palo Alto is seeking funding from the State of 
California, Department of Water Resources’ Proposal Solicitation Package for Stormwater Flood 
Management Grants, funded by Proposition 1E.  The sections below will provide a summary of the 
project, state the physical benefits of the project, provide a narrative description of all the expected 
physical benefits, summarize the “with project” and “without project” conclusions, and provide tables 
that depict the annual project physical benefits. 
 

Project Summary 
 

Documented flooding within the City of East Palo Alto (City) has been occurring since the 1940s 
with the most damage occurring when heavy rainfall results in overtopping of San Francisquito Creek 
levees. The City is at the flattest, most downstream end of the 47 square mile (30,100 acre) San 
Francisquito Creek watershed, and even relatively frequent rainfall events can cause localized flooding 
especially when they coincide with high tide events.  The Runnymede Storm Drain System, during low 
tides, discharges water to marshes that lead to the Bay through two, 48-inch diameter TideFlex 
backflow valves that are connected to a box culvert at the terminus of the system.  During higher tides, 
the discharge capacity of the TideFlex valves decreases until it can discharge only minimal amounts of 
stormwater.  At this point stormwater is diverted through a bypass structure to a conveyance channel 
(South Channel) that conveys stormwater to a detention pond where the O’Connor Pump Station 
pumps the water to be discharged into San Francisquito Creek.  The South Channel was under the 
jurisdiction of San Mateo County until 2005 and it had not been adequately maintained for a number of 
years, which resulted in sediment accumulation and decreased stormwater conveyance capacity.  In 
addition, there is no berm on the west side of the South Channel which allows high flows to pond in the 
low lying neighborhoods. During a storm event in which there is also a high tide, the stormwater cannot 
adequately be conveyed and localized flooding occurs in the low-lying neighborhoods near the 
Runnymede outfall structure and the conveyance channel and detention pond.  The City currently 
operates and maintains the South Channel and seeks to implement improvements to the benefit of its 
citizens. 

The Runnymede Phase II Project will increase the conveyance capacity of the South Channel 
and detention pond by excavating/dredging accumulated sediments and then using the excavated 
spoils to construct a formal flood control berm to the west of the South Channel and the pond that will 
add further protection to the neighborhoods from flooding by creating an engineered channel for the 
Runnymede system flows.  This newly constructed berm will also contain a path for recreational users, 
and areas that are affected by construction will be restored to salt marsh wetland to the largest extent 
practicable.  This project will also result in wetland mitigation in another area of the South Bay. 
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Ultimately, the Runnymede Phase II Project will result in Flood Damage Reduction because of 
the increased capacity of the local system to discharge stormwater.  In recent years, the San 
Francisquito Creek Joint Powers Authority (SFCJPA) has raised the height of the levees of San 
Francisquito Creek where overtopping of regional flood water has occurred.  Other projects by the 
SFCJPA to further minimize flood risk to the City are in the planning stages. This Runnymede Phase II 
Project, in conjunction with SFCJPA’s regional efforts, will further reduce the chance of localized 
flooding which has plagued the disadvantaged community for years. 

 

Project Physical Benefits for the Runnymede Storm Drain Phase II and 
O’Connor Pump Station Outfall Project 

 Primary Benefit- Flood Damage Reduction (FDR) 
o Flood Damage Reduction will be achieved by increasing the conveyance capacity of the 

Runnymede South Channel and detention pond (which discharges stormwater runoff to 
San Francisquito Creek through the O’Connor Pump Station) and building a new flood 
protection berm to the west of the South Channel (which will also assist in increasing the 
conveyance capacity of the channel for a 100-year event).  Both these projects will lead 
to a decreased flood inundation area and reduced flood water level depths for any size 
storm event compared to current conditions. 

o The primary physical benefit of the Runnymede Phase II Project is the reduction in 
physical damage that has been caused by past flood events and that continues to be a 
threat to the residential area of East Palo Alto near the project location.  To justify the 
Flood Damage Reduction benefit, past events were analyzed and storm event 
calculations were performed to understand flood scenarios associated with the 
Runnymede Storm Drain System and damages that can occur “with project” and “without 
project.”  Four flood events during times of 6-foot to 6.8-foot high tides were considered 
for use to perform the FDR analysis for 2-year, 10-year, 25-year, and 45-50-year storm 
events.   
 
2-year Flood Event: The first flood event used in the Flood Damage Reduction benefit 
analysis, occurred on December 19, 2010.  Information from this event was gathered 
through interviews and photographs from staff with the City of East Palo Alto.  Data was 
also collected by retrieving historical rainfall/flood data, and the event was found to be of 
a 2-year interval frequency.  This storm event coincided with a high tide event that would 
have allowed little, if any, discharge through the TideFlex valves to the salt marsh which 
leads to the Bay.  The flooding was deemed to be “nuisance flooding” because storm 
drains in the low laying areas could no longer intake water which caused flooding in 
roadways and sidewalks as shown on Figure 7-1.  There was no recorded damage or 
associated damage costs due to this nuisance flooding.  Using Figure 7-1 to estimate a 
water surface elevation based on location and 2006 GIS topography data obtained from 
a digital terrain model (DTM) performed for Santa Clara County by Optimal Geomatics  
data found on Figure 7-2, it was estimated that the water surface elevation was to the 
5.0-foot contour.  Figure 7-1 confirms that there would be flooding in the streets, 
however no properties are likely to incur damage. 

  



City of East Palo Alto
San Mateo County

Runnymede Storm Drain Phase II
December 2010- 2-year Storm Event

January 2013

Figure  No. 7-1

View East- Flooding at Cypress Street  during December 19, 2010 storm.

View North- High tide inundates TideFlex valves at the Runnymede Storm 
Drain System outfall during December 19, 2010 storm.

Photos Provided by Jay Farr, 
Maintenance Division Manager, 
City of East Palo Alto
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City of East Palo Alto
San Mateo County

Runnymede Storm Drain Phase II
Area of Interest Boundary

and Contour Map

January 2013

Figure  No. 7-2

GIS topographic data from Santa Clara 
County digital terrain model by Optimal 
Geomatics, Inc., April-March 2006
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10-year Flood Event: The second flood event considered and used in the analysis was a 
10-year event.  Wilsey-Ham prepared a series of correspondences (letters and e-mails 
found in Exhibit 7-1) to the City in 2009 that provided flow rates from the Runnymede 
Storm Drain system for 10-year, 25-year and 100-year events as well as flow capacities 
under certain water surface and tidal elevations.   
 
Wilsey-Ham estimates that the flowrate at the downstream end of the Runnymede Storm 
Drain System for a 10-year storm would be 229 cubic-feet per second (cfs). In addition, 
Wilsey-Ham estimates that the TideFlex valves have a maximum discharge flowrate 
under high tide conditions of 10 cfs, and the conveyance channel, in current conditions, 
has a capacity of 60 cfs when the detention pond is full to 6 feet elevation. Therefore, the 
volume of floodwater that would flood the surrounding neighborhoods is estimated at 
2,862,000 cubic feet based on 159 cfs (229 cfs minus 10 cfs minus 60 cfs) flowing into 
the neighborhood with no means of escape for a 5-hour duration.  A 5-hour duration is 
appropriate because it is the length of time that the tidal level is greater than 6-feet.  
Tidal data are from the nearby Dumbarton Bridge National Oceanic and Atmospheric 
Administration tide station and a sample daily tide cycle for a high tide event is provided 
on Exhibit 7-2. 
  

In a “without project” scenario, it was calculated that flooding would occur 
approximately to the 7.0-foot contour.  Review of USGS gauge data indicate that a runoff 
event occurred in the San Francisquito Creek watershed on December 31, 2005 that 
had a flow of 4,840 cfs which is slightly greater than the 10-year return interval event of 
4,500 cfs as documented in a flow frequency curve provided in Exhibit 7-3. This 
coincided with a high tide event exceeding 6 feet at the Dumbarton Bridge tidal gauge 
station.  Based on the 2006 GIS topography data data shown on Figure 7-2, the area of 
inundation would be approximately 25 acres with flood water up to the 7.0’ contour. 
Water depths in neighborhoods with ground surface elevation from 4 to 6 feet are 
estimated to have flood depths ranging from 0.5-ft to 2.0-ft.  Approximately 93 homes 
would be damaged from the flooding.   

 
The “with project” scenario shows that the increased conveyance capacity in the 

South Channel and detention pond, in conjunction with the new flood protection berm, 
would result in no flooding or damages due to a storm event with this frequency of 
occurrence. 

 
25-year Flood Event: The third flood event considered and used in the analysis was a 
25-year event.  Wilsey-Ham stated that the flowrate at the downstream end of the 
Runnymede Storm Drain System for a 25-year storm would be 277 cubic-feet per 
second (cfs).  Wilsey-Ham estimated that the TideFlex valves would have a maximum 
discharge flowrate under high tide conditions of 10 cfs, and also estimated that the 
conveyance channel, in current conditions, has a capacity of 60 cfs when water surface 
in the detention pond is at elevation 6-feet. Therefore, about 207 cfs of flow (277 cfs 
minus 10 cfs minus 60 cfs) cannot leave the low lying areas and results in ponding and 
flooding. 
 

The volume of floodwater that would flood the surrounding neighborhoods was 
calculated at 3,726,000 cubic feet using a 207 cfs flow over a 5 hour duration which is 
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consistent with a tidal cycle where the tidal elevation is over 6-feet restricting flow 
through the TideFlex valves to 10 cfs.   

 
In a “without project” scenario, it was calculated that flooding would occur 

approximately to the 7.3-foot contour. Based on the 2006 GIS topography data data 
shown on Figure 7-2, the area of inundation would be approximately 33 acres with flood 
water up to the 7.3’ contour. Water depths in neighborhoods with ground surface 
elevation from 4 to 6 feet are estimated to have flood depths ranging from 0.3-ft to 2.3-ft.  
Approximately 131 homes would be damaged from the flooding.   

 
The “with project” scenario shows that the increased conveyance capacity in the 

South Channel and detention pond, in conjunction with the new flood protection berm, 
would result in no flooding or damages due to a storm event of this magnitude. 
 
45-year to 50-year Flood Event: The fourth event considered for the analysis was a 45-
year return interval storm that occurred on February 3,1998.  According to the Santa 
Clara Valley Water District’s Report on Flooding and Flood Related Damages in Santa 
Clara County (1998), this storm produced the highest ever recorded flow rate at the 
USGS streamflow station on San Francisquito Creek near the Stanford Golf Course, 
upstream of East Palo Alto and was estimated to be between 6,500 cubic-feet per 
second (cfs) and 8,000 cfs.  The flow in East Palo Alto would likely be significantly 
greater. This storm, and the resulting flooding resulted in East Palo Alto being declared a 
Disaster Area and property damages were estimated to be $12.1 million.  50 homes 
were destroyed, 105 other homes suffered major damages, and about 500 others 
suffered some damage (Palo Alto Weekly, February 6, 1998).  The flooding from this 
storm was the result of overtopping of the San Francisquito Creek levees in addition to 
the failure of the Runnymede Storm Drain system and had an estimated water surface 
elevation of 10-feet.  Figure 7-3 shows the Federal Emergency Management Agency 
(FEMA) Flood maps with the 100-year flood plain elevation of 11 feet to provide an 
approximate area of inundation for the February 1998 event.  
 

In an effort to discern flood damage resulting from local drainage deficiencies from 
those of the overtopping of San Francisquito Creek, an analysis of Runnymede Storm 
Drain system flow and elevation data was conducted.  Using estimates of flow for 10-
year, 25-year and 100-year events from the Runnymede Storm Drain system provided 
by Wilsey-Ham, a flow estimate of a 50-year event, to align with the 45-year February 
1998 event, was prepared using a logarithmic line of best fit based on the flowrate 
estimates provided by Wilsey-Ham.. A 50-year flood event is estimated to produce 309 
cfs of flow from the Runnymede Storm Drain system.  Therefore, about 239 cfs of flow 
(309 cfs minus 10 cfs minus 60 cfs) cannot leave the low lying areas and results in 
ponding and flooding. Over a 5 hour duration, this is about 4,302,000 cubic feet of water. 

  



City of East Palo Alto
Santa Mateo County

Runnymede Storm Drain Phase II
FEMA 100-year Event

Flood Insurance Rate Map

January 2013

Figure  No. 7-3

FEMA Panels 0307 and  0309 are joined to create the above map.
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Under current conditions (i.e. the decreased conveyance capacity of the South 
Channel) and in a “without project” scenario, if a 45-year to 50-year interval frequency 
storm event were to occur concurrently with a high tide and no overtopping of the levees 
occurs, about 57 acres of residential land could be inundated with flood water up to the 
7.5’ contour. Water depths in the neighborhoods with ground surface elevation from 4 to 
6 feet as shown on Figure 7-2 are estimated to range from 0-ft to 3.5-ft.  This would 
result in potential damage to approximately 156 homes.   

 
In a “with project” scenario where the conveyance channel and detention pond 

capacities are increased to convey a 100-year storm event, flooding will likely be 
minimal, and no property damage is expected. 

 
o The FDR benefit would be measured by recording the absence of flooding after storm 

events.  City of East Palo Alto Staff will record the date of significant storm events, 
photograph any amount of flooding should it occur, and record the interval frequency of 
the storm/flood event by using local weather station data. 

 
 Secondary Benefit- Protection of O’Connor Pump Station Outfall 

o The outfall at the O’Connor Pump Station has been undermined by scouring from San 
Francisquito Creek and is not discharging stormwater as intended.  From observations, 
the outfall structure has experienced some differential settlement and a majority of the 
flow is spilling over one side of the outfall.  Without the Runnymede Phase II project, it is 
highly likely that the stormwater will continue to discharge along the settled side of the 
outfall structure and will continue to erode the foundation below it.  If this continues, it 
could compromise the entire outfall structure.  A major failure in the outfall structure 
could lead to O’Connor Pump Station shut downs with associated flooding, a high 
construction repair costs, and environmental mitigation.  The “with project” scenario 
would reestablish the intended elevations of the outfall by pressure grouting below the 
concrete structure.  In turn, the discharged stormwater would enter San Franciquite 
Creek as intended without undermining the outfall structure.  Rip Rap would also be 
placed at the bottom of the outfall to reduce the chance of any more scouring. 
 

 Secondary Benefit- Increased Recreational Opportunity/Space 
o The Runnymede Phase II Project includes the construction of a new flood protection 

berm on the western edge of the detention pond and conveyance channel that also 
increases conveyance capacity.  Currently, this land is unmaintained open space that is 
overgrown with weeds and grasses.  The new berm that would be constructed in the 
“with project” case, would include a new recreational path on top of the berm.  The public 
would be able to access this path via the end of several Cul-de-sacs including 
Runnymede Street, Garden Street, Cypress Street, Beech Street. Marin Luther King Jr. 
Park, and O’Connor Street.  This recreation path along the berm will give further access 
to other bay trails in the vicinity.  It is expected that the path may be used for the 
following activities: walking, running, biking, and wildlife observation.  In the “without 
project” case, the land to the west of the conveyance channel and drainage pond will 
remain as an unutilized floodplain that serves no recreational purpose. 
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 Secondary Benefit- Ecosystem Improvement 
o The Runnymede Phase II Project is within a known area classified as a wetlands.  With 

the project, any areas that will be affected by the excavation/dredging operations and the 
flood protection berm construction will be restored to the amount practicable as salt 
marsh habitat.  Extensive environmental measures will be adhered to in order to protect 
fish, wildlife, and sensitive habitats and species.  In compliance with section 404 of the 
Clean Water Act and the U.S. Environmental Protection Agency and U.S. Army Corps of 
Engineer’s revised regulations, the project will obtain Mitigation Credits to help restore 
and enhance wetlands elsewhere in the South Bay so that there is “no net loss of 
wetlands.”  Without the Runnymede Phase II project, the area would remain as it is.  

 
 Secondary Benefit- Increased local property values 

o Local property values are anticipated to increase as a result of the reduced flood risk, 
resulting from both the Runnymede Phase II project as well as the regional SFCJPA 
projects. 

 
 Secondary Benefit- Protection of existing road infrastructure 

o Extend saturation of road ways from standing water as occurs in flood events will 
increase the rate of deterioration of the asphalt and road base.  Reducing the flooding, 
especially from frequent storm events, will extend the longevity of the roads and reduce 
the costs to the City and its citizens. 

 

Table 1: Annual Project Physical Benefits 
 
 Table 1 that follows (PSP Table 7) presents the physically quantifiable benefits of the 
Runnymede Storm Drain Phase II and O’Connor Pump Station Project. 
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(a) (a2) (b) (b2) (c) (c2) (d) (d2)

Change Resulting from Change Resulting from 
Inundation Area 

(FT2) 
Avg. Flood Water 

Depth (FT)
Inundation Area 

(FT2) 
Avg. Flood Water 

Depth (FT)
(b) – (c)

(FT2)
(b2) – (c2)

(FT)
2-year 278,478 0 0 0 278,478 0
10-year 0.4 1,778,838 1.5 0 0 1,778,838 1.5
25-year 0.06 2,208,013 1.8 0 0 2,208,013 1.8
50-year 0.02 2,494,129 2 0 0 2,494,129 2

Comments:

Measure of Benefit Claimed (units) : Reduced area of inundation (FT2) and Average Flood Water Depth (FT)
Additional Information About this Measure: GIS contour/elevation data and flood volumes were used to find inundation areas and average depths for flood events

Hydrologic Event Without Project With ProjectInterval Probability
Physical Benefits

Table 1 – Annual Project Physical Benefits

Project Name:  _Runnymede Storm Drain Phase II and O'Connor Pump Station Outfall Project_____
Type of Benefit Claimed: Flood Damage Reduction
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Exhibit 7-1: Wilsey Ham 
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Exhibit 7-2 – Tidal curve 
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Attachment 7, Exhibit 7‐2
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Exhibit 7-3 Flow Frequency Curve 
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Figure 2.1. San Francisquito Creek Flow Frequency Curve 
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