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The purpose of the analysis is to estimate the required storage volume at the Portola Pump 
Station for a 10-year, 6-hour storm and evaluate storage tank configurations. Carollo Engineers 
performed previous analyses for the Portola Pump Station to contain flows from a 5-year storm. 
Sewer Authority Mid-Coastside (SAM) may be required by regulatory agencies to design for a 
10-year storm. 
 
BACKGROUND 
 
The Wet Weather Flow Management Facility Plan Update, completed by Carollo Engineers in 
August 2004, contained four alternatives for managing wet weather flows. We recommended 
that Alternative 1A, consisting of a 200,000 gallon wet weather flow storage facility and 
improvements to the Portola Pump Station (replace pumps, upgrade equipment), be 
implemented as a first step. These improvements were developed for a 5-year, 6-hour duration 
storm. The design concept was an underground structure with a storage volume of 
200,000 gallons. At the August 23, 2004 SAM board meeting, the board discussed the option of 
phasing the Portola Pump Station project. The first phase would be to construct underground 
storage facilities. The second phase would be to replace the existing pumps and support 
equipment on an as-needed basis. Accordingly, this evaluation focuses on the first phase - wet 
weather flow storage alternatives. 
 
In October 2004, Carollo completed additional analysis of storage options for Alternative 1A of 
the Wet Weather Flow Management Program Facility Plan. Two pipeline storage options were 
developed as alternatives to the 200,000 gallon concrete storage basin presented in the Wet 
Weather Flow Management Plan Update.  
 
 
ADDITIONAL MODELING - 10 YEAR 6 HOUR STORM 
 
The additional modeling completed as part of this effort included the analysis of the IPS when 
subjected to a flows generated from the 10-year, 6-hour storm. The 5-year, 6-hour storms (see 
Alternatives 1A and 1B), and the 5-year, 24-hour storm (see Alternatives 2A and 2B) were 
previously analyzed. The additional analysis of the 10-year, 6-hour storm provides two more 
alternatives to consider, namely Alternative 3A and 3B, for sizing wet weather storage facilities. 
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Alternative 3A consists of a new storage facility at Portola pump station. Alternative 3B consists 
of a new storage facility at Portola pump station, a new parallel 14-inch force main downstream 
of Portola pump station, and use of storage at the Waste Water Treatment Plant (WWTP). 
 
The 10-year, 6-hour storm produces a peak hourly rainfall intensity of 1.03 inches/hour and a 
total storm volume of 2.40 inches (see Table 3 in the August 19, 2004 memorandum). The peak 
hourly intensity of this storm is essentially the same as the 5-year, 24-hour storm, but the total 
volume is significantly less (5-year, 24-hour storm has a total volume of 4 inches). Therefore the 
10-year, 6-hour storm produces peak flows in the IPS that are similar to the 5-year, 24-hour 
event (because of similar peak rainfall intensities), but due to the shorter duration and lower 
volume of the storm, the volume of excess flow needed to be stored is less. Therefore, the peak 
flows and necessary storage volumes for the 10-year, 6-hour event will generally fall between 
the results produced by the 5-year, 6-hour event and the 5-year, 24-hour event. As stated in the 
August 19, 2004 memorandum, the 10-year, 24-hour event, which has larger peak intensities 
and volumes than the 5-year, 24-hour event, was not analyzed due to the fact that the flows 
produced by this event will be relieved in member agencies sewers and will therefore not be 
able to reach the SAM IPS. 
 
This analysis assumed that the storage at Montara Pump Station would be utilized to the fullest 
extent possible during the storm events and that new storage would be constructed at the 
Portola Pump Station. Another issue that affects both Alternatives 3A and 3B is the need to 
modify the control scheme to optimize when the Montara pump station ramps down to allow 
filling of the storage so as not to overflow the Portola pump station wet well during the peak of 
the design event. A control scheme also had to be added to the Portola pump station operation 
for Alternative 3B so as not to discharge too much flow into the downstream junction structure 
(were the dual force mains would discharge to the gravity sewer). These control schemes are 
summarized below for each alternative, but must be further verified before applied in the field 
during actual wet weather events.  
 
Below are the assumptions and results for the two alternative analyzed during this modeling 
effort of the IPS. 
 
Alternative No. 3A: 
 
This alternative utilizes the same IPS configuration as Alternatives 1A and 2A, but applies the 
flows generated by the 10-year, 6-hour event. The assumptions and results are summarized 
below: 
 
Conditions: 
• Existing Montara Pump Station storage basin volume would be fully utilized without 

overflowing. A volume of 500,000 gallons would be used at the Montara Pump Station.  
• A new control scheme at Montara pump station: 

- If the Portola Pump Station wetwell water level is greater than 10 feet and the 
Montara Storage Tank depth is less than 15.5 feet, then the Montara Pump 
Station would shutdown. In any other case, the Montara Pump Station would 
operate. 

Results: 
• To prevent overflows of the IPS during 10 year, 6-hour storm events, a capacity of 

600,000 gallons (0.6 MG) is required upstream of the Portola Pump Station. 
• Figure 17 (using labeling scheme from 8/19/04 memorandum) illustrates the 

hydrographs, peak flows, and storage volumes necessary to capture the flow generated 
by the 10-year, 6-hour design storm for Alternative No. 3A. 
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• Figure 18 illustrate pump station influent, effluent, and storage influent hydrographs as 
both Montara and Portola pump stations for Alternative No. 3A. 

 
Alternative No. 3B: 
 
This alternative utilizes the same IPS configuration as Alternatives 1B and 2B, but applies the 
flows generated by the 10-year, 6-hour event. The assumptions and results are summarized 
below: 
 
Assumptions: 
• Fully utilize Montara storage basin, if possible, by modifying the control scheme. 
• Same control scheme as Alternative 3A used to maximize storage at Montara pump 

station. 
• Apply a control scheme to the Portola pump station so as not to discharge too much flow 

into the downstream junction structure (were the dual force mains would discharge to the 
gravity sewer). 

• New control scheme at Montara pump station used in the model. 
- If the Junction Structure water level is greater than 6.0 feet then the Portola 

Pump Station will shut down. If the water level is less than 6.0 feet then the 
Portola Pump Station will operate. 

• A parallel 14-inch diameter force main was utilized from Portola pump station to the 
gravity sewer downstream to decrease the need for storage in this area. 

 
Results: 
• The modified control scheme (detailed above) at Montara pump station could not fully 

utilize the entire storage volume, but allowed for capture of approximately 0.23 MG while 
not allowing overflows to occur in this area. 

• A new storage facility with a capacity of 0.03 MG (30,000 gallons) is required at Portola 
even with the pump station maximized to use the dual 14-inch diameter force mains. 

• A 0.10 MG storage facility will be needed at the WWTP. 
• Figure 19 (using labeling scheme from 8/19/04 memorandum) illustrates the 

hydrographs, peak flows, and storage volumes necessary to capture the flow generated 
by the 10-year, 6-hour design storm for Alternative No. 3B. 

• Figure 18 illustrates pump station influent, effluent, and storage influent hydrographs as 
both Montara and Portola pump stations for Alternative No. 3B. 

 
 
WET WEATHER FLOW STORAGE ALTERNATIVES 
 
Two alternatives for a buried storage tank at Portola Pump Station were developed. 
Alternative 3A-1 is a rectangular 600,000-gallon underground storage basin. Alternative 3A-2 is 
a circular 600,000-gallon underground storage basin. Both alternatives require that an overflow 
box be added to the Portola Pump Station wet well. The pump station wet well would be 
connected to the overflow box at an elevation of approximately 11.0 feet above mean sea level. 
In wet weather events, excess flows would be discharged from the wet well to the storage tank 
by flowing over a weir into the overflow box. The flow would be conveyed by gravity from the 
overflow box through a 42-inch diameter pipe to the storage basin. Pumping, via submersible 
pumps, is required to move the stored flow back to the wet well after wet weather flows 
decrease. Both alternatives also require changes to the control scheme at the Montara Pump 
Station to maximize the use of the Montara storage facility. 
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Alternative 3A-1 consists of constructing a 600,000-gallon, rectangular, reinforced concrete, 
underground storage tank. A plan view of the rectangular storage tank is shown in Figure 1. The 
tank would consist of sloped flow channels grouted to provide a semi-parabolic channel bottom 
to minimize sediment accumulation and assist with facility washdowns, a sump equipped with 
submersible pumps, and a washdown system. Because of the large size of the storage tank and 
the overflow elevation, the tank installation will require excavation between 20 and 25 feet deep 
(dependent on the tank height). Excavation for the storage tank can be performed without 
shoring if the side slopes are excavated at a 1:1 slope. Shoring would be required to maintain 
pipeline trench sides where the pipeline crosses Obispo Road. Two different size rectangular 
tanks were evaluated to determine the more cost effective tank size. The interior dimensions of 
the first tank are 90 by 60 by x15 feet (L x W x Depth of Water). The dimensions of the second 
tank are 120 by 70 by 10.5 feet. The cost difference between the two different tank sizes is 
minimal. Because groundwater conditions are unknown, the 120 by 70 by x10.5 feet tank was 
selected to minimize the required depth of excavation. Figure 3 shows a schematic profile view 
of the storage tank, pipeline, and overflow basin.  
 
Alternative 3A-2 consists of constructing a 600,000-gallon, circular, reinforced concrete, 
underground storage tank. A plan view of the circular storage tank is shown in Figure 2. The 
tank bottom is sloped towards the sump and has a “clamshell” surface. The clamshell design 
minimizes sediment accumulation during facility washdowns. A sump, equipped with 
submersible pumps, and a washdown system are required. Excavation for the storage tank will 
be approximately 20 to 25 feet deep. As with the rectangular tank option, it appears that 
excavation can be performed without shoring if the side slopes are excavated at a 1:1 slope. 
Shoring would be required to maintain pipeline trench sides where the pipeline crosses Obispo 
Road. Two different size circular tanks were evaluated to determine the more cost effective tank 
size. The dimensions of the first tank are 83 by 15 feet (diameter x depth of water). The 
dimensions of the second tank are 100 by 10.5 feet. The cost difference between the two 
different tank sizes is minimal. Because groundwater conditions are unknown, the 100 by 
10.5 feet tank is recommended to minimize the required depth of excavation. Figure 4 shows a 
schematic profile view of the circular storage tank, pipeline, and overflow basin. 
 
Alternative 3B was not further evaluated because the SAM Board has indicated that it would 
prefer to provide storage at the Portola Pump Station over constructing an additional force main 
downstream of the Portola Pump Station. 
 
 
COMPARISON OF ALTERNATIVES 
 
Planning-level capital costs for the three storage alternatives are summarized in Table 1. 
Alternative 1A (underground storage tank, 0.2MG) has the lowest cost at about $1.5 million. 
Alternative 3A-2 (circular underground storage tank, 0.6MG) has the highest cost at about 
$3.8 million. Alternative 3A-1 (rectangular underground storage tank, 0.6MG) is close to the 
same cost as Alternative 3A-2, at $3.6 million. 

If the storage tank must be designed for a 10-year storm, Alternative 1A would no longer apply. 

For purposes of estimating the construction costs, it was assumed that site soil conditions would 
not require a special foundation design, no groundwater would be present, and there would be 
no vehicle traffic on the roof of the tank. If the assumed conditions change, the estimated cost 
could change significantly.  

Costs provided in this study are opinions developed from bid tabulations, cost curves, 
information obtained from previous studies, and Carollo Engineers experience on other projects. 
Detailed costs cannot be provided without a detailed structural and soils analysis.  
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CONCLUSIONS AND RECOMMENDATIONS 
 
1. Construction of either Alternative 3A-1 or 3A-2 appears to be within the assumed 

storage tank site.  

2. Alternative 1A-1 does not provide the storage required for a 10 year 6 hour storm event, 
and thus would not be acceptable to satisfy anticipated regulatory agency requirements. 

3. There is little cost difference between the two remaining alternatives, 3A-1 and 3A-2. 
Both alternatives should be evaluated further during design to determine if one shape is 
better for washdown or ease of construction.  

4. SAM should initiate California Environmental Quality Act (CEQA) documentation, 
including the evaluation of the two viable alternatives, plus at least one other alternative, 
such as “no project.” 

5. The need to upgrade the existing pumps at the Portola Pump Station should be 
evaluated. If the pump upgrade can be deferred, it could be constructed as a future 
phase to spread out costs. 

6. The potential storage tank site and existing manholes near the Portola Pump Station 
should be surveyed to determine their elevation. Some manholes appear to be low and 
may need to be raised to prevent overflows. 

7. New Supervisory Control and Data Acquisition (SCADA) control schemes need to be 
further evaluated to maximize the use of the existing storage facility at Montara pump 
station and also at the Portola pump station depending on the design of new storage 
facilities in this area of the IPS. 
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Table 1 Preliminary cost Comparison of Wet Weather Flow Storage Alternatives - Portola 
Pump Station(1) 

Item 

Alternative 1A 
0.2MG Buried 

Storage Tank(2)

Alternative 3A-1 
0.6MG Rectangular  

Storage Tank 

Alternative 3A-2 
0.6MG Circular 
Storage Tank 

Concrete Storage Tank $487,000 $1,459,000 $1,520,000 
Washdown/Drainage System 81,000 250,000 250,000 
Piping (Fill and Drain)  53,000 91,000 91,000 
Overflow Box 75,000 75,000 75,000 
Electrical and Instrumentation 47,000 52,000 52,000 
Construction Subtotal $743,000 $1,927,000 $1,988,000 
Estimating Contingency @ 20% 149,000 386,000 398,000 
Subtotal $893,000 $2,313,000 $2,386,000 
General Conditions @12% 107,000 278,000 287,000 
Subtotal $1,000,000 $2,591,000 $2,673,000 
Escalation to Midpoint of Construction @5% 50,000 130,000 134,000 
Subtotal $1,050,000 $2,721,000 $2,807,000 
Sales Tax @ 8.75% (applied to 30% of 
Construction Subtotal + Estimating 
Contingency) 

24,000 61,000 63,000 

Total Est. Construction Cost + Sales Tax $1,074,000 $2,782,000 $2,870,000 
Engineering Legal and Administration @ 18% 193,000 501,000 517,000 
Reserve for Change Orders @5% 54,000 139,000 144,000 
Project Subtotal $1,321,000 $3,422,000 $3,531,000 
Land Acquisition(3) 200,000 200,000 200,000 
Total Project Cost $1,521,000 $3,622,000 $3,731,000 

Notes: 
(1) Planning-level costs. Engineering News Record Construction Cost Index for  

San Francisco = 8230 (January 2005). 
(2) Updated costs.  
(3) Estimated - to be verified with a property value appraisal. 
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Figure 2
ALTERNATIVE 3A-2 – PLAN VIEW
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Figure 3
ALTERNATIVE 3A-1 – SECTION VIEW
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Figure 4
ALTERNATIVE 3A-2 – SECTION VIEW
SEWER AUTHORITY MID-COASTSIDENot to Scale

Portola
Pump Station
Wet Well

El. 22.0 ft.

El. 14.0 ft.

El. 10.5 ft.

Drain Pumps

To Portola
Pump Station

Storage Basin

New
Overflow
Structure

Manhole/Hatch

Manhole/Hatch

El.11.0  ft.
El. 11.5 ft.

El. 0.0 ft.



   

Link C5 Flow

Elapsed Time (days)
76543210

Fl
ow

 (M
G

D
)

2.5

2.0

1.5

1.0

0.5

0.0

Link Montara_FM Flow

Elapsed Time (days)
76543210

Fl
ow

 (M
G

D
)

2.0

1.8

1.6

1.4

1.2

1.0

0.8

0.6

0.4

0.2

0.0

 
Link Vallemar_PS Flow

Elapsed Time (days)
76543210

Fl
ow

 (M
G

D
)

1.0

0.8

0.6

0.4

0.2

0.0

Link C4B Flow

Elapsed Time (days)
76543210

Fl
ow

 (M
G

D
)

4.0

3.5

3.0

2.5

2.0

1.5

1.0

0.5

0.0

 
Link Princeton_PS Flow

Elapsed Time (days)
76543210

Fl
ow

 (M
G

D
)

1.6

1.4

1.2

1.0

0.8

0.6

0.4

0.2

0.0

Link C122 Flow

Elapsed Time (days)
76543210

Fl
ow

 (M
G

D
)

4.5

4.0

3.5

3.0

2.5

2.0

1.5

1.0

0.5

0.0

 
Link CWWTP Flow

Elapsed Time (days)
76543210

Fl
ow

 (M
G

D
)

16.0

14.0

12.0

10.0

8.0

6.0

4.0

2.0

0.0

 

Link Flow
Link C5A Link C5B Link C6 Link HMB_Other

Elapsed Time (days)
76543210

Fl
ow

 (M
G

D
)

10.0

9.0

8.0

7.0

6.0

5.0

4.0

3.0

2.0

1.0

0.0

 

 

 Figure 17 
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Figure 18 
MONTARA AND PORTOLA FLOWS 
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 Figure 19 
ALTERNATIVE 3B 
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PORTOLA PS & STORAGE HYDROGRAPHS – 10-YR, 6 HOUR EVENT 
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Figure 20 
MONTARA, PORTOLA & WWTP FLOWS  

ALTERNATIVE NO. 3B 
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