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OSPAC Open Space and Parkland Advisory Committee  
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PLC Programmable Logic Controller 

PVC polyvinyl chloride 
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1. Background and Purpose 
The North Coast County Water District (District) is an independent special district serving the City of Pacifica. The 
Fassler Tank is a 0.5 million gallon (MG) welded steel tank that serves the southern portion of the District’s service 
area in Pressure Zone 24. The District has determined that this tank has reached the end of its useful life and has 
been prioritized to be upsized and replaced with a new 1.2 MG tank. An analysis of tank alternatives was performed 
in the Fassler Tank Siting Study (Brown and Caldwell, 2023), which recommended a 1.2 MG prestressed concrete 
tank. This Preliminary Design Report shall serve as the guide for the final design of the Fassler Tank and aims to fulfill 
the following criteria:  

1. Present the primary design criteria and constraints for the prestressed concrete tank; 

2. Present the improvements that would be necessary to replace the existing 0.5 MG steel tank with a 1.2 MG 
prestressed concrete tank;  

3. Outline selected ancillary tank accessories and improvements to be incorporated into the design; and 

4. Provide a cost opinion for the required improvements. 

1.1. Project Location 
The project is located at 1186 Fassler Avenue in Pacifica, California as shown in Figure 1. The APN of the parcel is 022- 
330-070.  

 

Figure 1: Project Vicinity 
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1.2. Project Boundaries 
The project site is surrounded by the Golden Gate National Reserve Area. Tank access is from a driveway that begins 
at Fassler Avenue and ends at the tank site. The tank access driveway runs parallel to the Baquiano Hiking Trail and 
passes a small parking lot intended for trail users. There is a vehicle gate at the parking lot preventing unintended use 
of the access driveway. The project work area and access driveway are shown in Figure 2. 
 

 
Figure 2. Tank Project Boundaries and Access  

2. Design Criteria and Constraints 
The primary design criteria and constraints are presented in this section.  

2.1. Survey 
The District provided a topographical survey completed in February 2023 by LCC Engineering & Surveying Inc for the 
existing fenced tank area and access driveway.  
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2.2. Easements 
There are three easements in the project vicinity as shown in Figure 3. These easements and alignments were 
provided in the survey completed by LCC Engineering & Surveying Inc. The tank sits within the District’s easement 
surrounding the tank parcel. There is a joint utility easement along the site access road which is shared between 
AT&T, PGE, and the District. There is also a 15’ wide waterline easement along the Northwest side of the tank site 
which contains a San Bruno transmission main no longer in service. The District has stated that new infrastructure 
may be in the San Bruno transmission main easement as it is currently not in use.  

Figure 3. Project Site Existing Easements   

2.3. Existing Utilities 
The USA-North Design Research service was utilized to identify existing facilities within the project boundary. 
Through this service request agencies were identified to have facilities that could conflict with the project 
construction. Each identified agency was emailed an A-Letter with a general project description and a request for 
immediate mapping information of utilities in the area. Three agencies were contacted including AT&T, City of 
Pacifica, and PG&E. Of the agencies contacted, all three responded with mapping of relevant utilities. The utility 
information received is included in Appendix A.  
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As mentioned in Section 2.2 Easements, the original tank as-builts show a 12-inch San Bruno transmission line on the 
Northwest side of the existing tank. Based on District correspondence, it is our understanding that this line is inactive, 
and can be demolished and abandoned in place, in accordance with standard abandonment procedures. 

2.4. Geotechnical Investigation 
The District provided an existing geotechnical report, Geotechnical Investigation Fassler Tank Replacement Project 
(Miller Pacific Engineering Group, 2023) for the preliminary tank design. As part of this project, Water Work’s 
geotechnical subconsultant, Bajada Geosciences Inc., conducted a geotechnical investigation in August of 2024. 
Complete details of the geotechnical field investigation, analysis and recommendations will be in the Draft 
Geotechnical Report that will be available during final design. 

2.5. Operational Flows and Elevations 

2.5.1. Water Levels 

Based on the Fassler Tank Siting Study, the proposed Fassler Tank can operate with a high water level (HWL) between 
723 feet and 737 feet. The HWL in the new tank will be 737 feet. This increase in water elevation compared to the 
existing tank will increase water pressure for the zone.  

2.5.2. Floor Elevation and Inlet/Outlet Pipe 

The existing tank finished floor is at 709 feet elevation. The new finished floor elevation at 706 feet elevation 
minimizes the amount of grading necessary, while conforming to the District’s desired tank height presented in the 
Fassler Tank Siting Study. The inlet/outlet pipe will be located approximately 8 feet from the tank sidewall towards 
the tank center to avoid penetrating the wall footing. The outlet will extend 6 inches above the finished floor to 
prevent debris from entering the distribution system.  

2.5.3. Overflow Elevation  

The District stated there is a maximum inflow rate of 700 to 750 gpm. The proposed overflow elevation is at 738 feet, 
which is 1 foot above the new tank’s HWL. The existing tank has overflowed 4 to 5 times in the last 5 years, and the 
District has expressed the desired for a minimum of 30 minutes to address a potential overflow for the new tank. At a 
750 gpm inflow, tank overflow will occur in approximately 55 minutes, which gives sufficient time for operators to 
respond to a high-level alarm in the tank and address the problem. The overflow design is described more in the 
Section 4.4. Tank Overflow. 

2.5.4. Water Storage and Supply During Construction 

The District has stated that for the duration of construction, the tank may be isolated and bypassed without 
hindering the existing water supply distribution system in the area. The District will confirm the closest isolation valve 
that will be used to isolate the tank and piping to be replaced. No temporary water storage will be needed. 

2.6. Minimum Useable Total Storage Volume 
The useable tank storage volume is defined as the volume of water between HWL and the top of the inlet/outlet 
piping, minus the unusable volume associated with the sloped tank bottom and roof support columns. The minimum 
useable total storage volume for the new tank will be 1.2 MG.  

3. Tank Layout 
The dimensions and elevations for the tank are listed below in Table 1.  
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Table 1. Tank Dimensions and Elevations 

 Tank Parameters 

Tank Base Elevation at Sidewalls, ft 706.00 

Inside Tank Diameter, ft 83.5 

Roof and Floor Slope, % 1.5 

Inlet/Outlet Piping Height Above Tank Floor, ft 0.5 

Useable Volume, MG (HWL- Inlet/Outlet-unusable volume) 1.20 

Maximum Operating Water Surface (HWL), ft 737.00 

Overflow Height Above Finished Floor (FF), ft 32.00 

Freeboard Above Overflow, ft 2.83 

Sidewall Height (Roof to Floor at Wall), ft 34.83 

Approximate Total Tank Height at center of roof, ft 36.29 

Max Height from Tank Roof Center to Grade, ft 33.79 

4. Tank Features 

4.1. Tank Roof and Floor Design 
The tank’s roof and floor will both be designed with the standard 1.5% slope from the tank center to the edges. An 
equal roof and floor slope results in tank columns of the same length, simplifying costs and construction.  

4.1.1. Tank Roof Details 

The tank roof type will be a column supported flat slab that is 3.83 feet above the high water level. There are 
currently no plans for ancillary roof loads which would need to be accounted for, such as solar panels or large 
equipment storage. If any extraordinary loads are necessary, these could be incorporated into the design.  

The slosh wave from a seismic event is expected to be approximately 5.5 feet, which is greater than the available 
freeboard of 3.83 feet. The freeboard cannot be increased and still meet the height constraint of the tank. Therefore, 
the tank will require one of the following to accommodate the uplift load: a) wall to roof cables or b) roof edge span 
reinforcing. 

4.1.2. Tank Floor Details 

The tank floor will be constructed as a 6-inch thick structural membrane slab with one reinforcing matt. A structural 
membrane floor has a differential settlement requirement of less than or equal to 0.25-inch over 50 feet. For this 
application, a thicker structural slab is not recommended. As thickness increases the slab becomes more rigid, thus 
decreasing the flexibility. The flexibility of the slab is important for accommodating the differential settlement that 
will occur.  

Microcracks which form in the tank floor during construction are a common occurrence, however they do not 
typically affect the water tightness of the floor. The floor is thick enough for autogenous healing of the concrete. 
Autogenous healing occurs when the water in the tank reacts with the concrete to form crystals that fill in the 
microcracks over time. Before the disinfection and hydrostatic testing of the tank, any cracks discovered in the tank 
floor that exceed the width typically expected to autogenously heal will be corrected with protective measures such 
as crack injection.  
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4.2. Tank Wall to Floor Connection 
The tank walls will be tied into the floor utilizing seismic base restraint cables, which allow for controlled movement 
in the event of seismic activity. All construction joints in the tank will include a PVC center bulb waterstop system, 
which minimizes leak potential at the joints after construction and during future wall movement events.  

An optional feature which can be incorporated to control leakage is an injectable hose system, which is installed 
adjacent to the waterstops at the construction joints. The hose system has a spiral cut to allow for the epoxy to seal 
any void spaces at the connection without having to drill holes into the base of the tank. The hose system is a 
precautionary measure and would only be used to inject epoxy if significant leaks are found during hydrostatic leak 
testing. 

4.3. Tank Foundation 
There are dense earth materials within 2 feet of the ground surface reported from the existing drill holes at the site. 
The upper foot of soil will be replaced with aggregate base for the tank foundation. This assumption is being 
confirmed by the in-progress geotechnical work to make sure that the soils in the upper 2 feet are not plastic and are 
non-expansive. Constructing on 1 foot of aggregate base fill, will also assist in reducing the potential for differential 
settlement across the tank floor because the tank will be founded entirely on engineered fill instead of native soil.  

4.4. Tank Overflow 
The overflow pipe will be 10-inches, which results in a pipe 
velocity of 3 feet per second at the maximum overflow of 750 
gpm. During an overflow event, the water will discharge into a 
catch basin west of the new tank and convey the water to the 
existing drain/overflow discharge outfall via a new 10” pipeline. 
The drainage flows towards Rockaway Beach through the San 
Pedro Creek drainage1. The overflow pipe will have a duckbill 
check valve which will be separated from the top of the catch 
basin by a minimum 20-inch air gap to prevent backflow of non-
potable water into the tank per the Division of Drinking Water 
(DDW) requirements. An example of the proposed orientation of 
the overflow piping is shown in Figure 4.  

The existing tank’s overflow water is not dechlorinated prior to 
discharge to the outfall. Therefore, it is assumed that 
dechlorination of the overflow water in the proposed design will 
not be required. The discharged water would not add turbidity or 
chlorine when entering the waters of the United States and 
therefore meets the requirements of the Statewide NPDES permit 
for Drinking Water Systems.  

4.5. Tank Drain 
If the tank needs to be emptied, most of the water may be used with system usage through the tank inlet/outlet pipe 
into the distribution system; however, the water below the inlet/outlet flange will need a separate drain to 
completely empty the tank. A separate tank drain is also a requirement of the DDW. There is sufficient grade to 
daylight a drain line at the existing drain outfall just west of the tank outside the fence line. The drain line will be 6-

 
1 Accessed 8/29/20224 https://www.epa.gov/waterdata/waters-geoviewer 

     

Figure 4. Proposed Tank Overflow Orientation    

 



North Coast County Water District  
Fassler Tank  
Preliminary Design Report 
 

September 2024  11 
  

inch diameter. At the point of discharge the drain will have a sufficient air gap of 12-inch to meet the DDW 
requirements. 

4.6. Tank Roof Downspouts 
Downspouts will be installed on the edge of the tank roof. Each downspout consists of a galvanized steel drain box 
that collects stormwater on the sloped tank roof and a vertical galvanized steel pipe that feeds into rain leaders that 
convey the collected runoff to a stormwater biotreatment basin. Downspouts are spaced evenly so each receives an 
equal runoff flowrate. The vertical steel pipes are attached to the tank sidewall. 

4.7. Tank Hatches  
Roof hatches will be spring operated and be equipped with a hold open arm which automatically locks the cover in 
the open position. The hatches will be raised from the roof to eliminate rainwater intrusion. 

4.7.1. Personnel Hatch 

The tank will have a 3.5 foot square personnel hatch near the top of the exterior ladder. The personnel hatch leads to 
an interior stainless-steel ladder with an internal platform. 

4.7.2. Equipment Hatch 

The tank will have an equipment hatch with an interior clear opening of 4 foot by 8 foot. The hatch will have safety 
grating segmented into spans which limit the lifting weight below 50 pounds. The grating will have a 6-inch by 6-inch 
grating pattern and meet OSHA fall protection standards. Four stainless steel D-ring anchor points rated at 5,000 
pounds will be provided on the top of each hatch’s curb for operator tie off. The equipment hatches are large enough 
to facilitate lowering a small scissor lift into the tank for future maintenance.  

4.7.3. Watertight Access Portal 

A side wall 36” diameter watertight access portal will be provided for District personnel access into the tank. The 
access portal and all associated appurtenances will be fabricated of stainless steel. The access portal will be supplied 
with a security cover to prevent unauthorized operation of the portal. 

4.8. Tank Roof Davit Cranes 
It is currently presumed that no davit cranes are desired to be included with the tank construction. If desired, a 
portable davit crane with lifting capacity of up to 500 pounds could be incorporated into the design for lifting 
equipment up to the tank from the ground surface and lifting in and out of the tank through the equipment hatch. 
Two davit crane bases would be installed, one at the edge of the tank and the second adjacent to the equipment 
hatch. 

4.9. Tank Water Quality Sampling 
A sampling station will be provided which will consist of three separate penetrations into the tank with each sample 
tap at different elevations. The sample elevations would be spread out evenly distributed from the floor elevation to 
the maximum water surface elevation to ensure sampling can happen regardless of the tank operational level. This 
will also allow operators to assess the tank’s overall water quality by comparing samples at multiple elevations. All 
sample piping and the sample cabinet will be stainless steel. 
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4.10. Tank Roof Guardrail 
The tank will have aluminum guard rails extending 6-feet on each side of the exterior access ladder to facilitate safely 
dismounting from the ladder. All tank roof appurtenances will be safely located away from the edge such that 
operators can access them without being at risk of falling, therefore guardrail around the rest of the perimeter is not 
required. A safety access corridor can be painted onto the tank to ensure that operators stay within a safe distance 
from the tank edge without needing the appropriate fall protection equipment. 

4.11. Tank Vent 
The tank vent allows air into the tank to prevent collapsing the tank in the event of a catastrophic inlet/outlet pipe 
failure. The tank vent shall be sized for a conservative 10-inch outlet pipe flow rate of 5,840 gpm, which is the 
maximum free-flow discharge rate assuming the tank was at the HWL when the failure occurred. The vent will have a 
4 wire per inch mesh bird screen and a 24 wire per inch mesh stainless steel bug screen to meet DDW requirements. 
The tank will have one vent to minimize the number of items on the roof that need to be maintained. The vent will 
be a 16-inch diameter corrosion resistant spun aluminum gravity intake style vent. Multiple models meeting the 
pressure drop requirements will be considered, such as Greenheck’s GRSI or Loren Cook’s PR. 

4.12. Tank Security Features 
The security features at the tank site include a site security fence, a locked cover on the exterior ladder to prevent 
unauthorized roof access, and locked tank hatches. Intrusion alarms on the ladder cover and roof hatches will be 
provided. The tank’s watertight access portal will also be provided with a security cover and an intrusion switch. 

4.13. Tideflex Mixing System 
The Tideflex Mixing System (TMS) is a passive mixing system that uses the 
pressure of the incoming water to mix the tank. Water enters the tank 
from a horizontal pipe manifold supported from the tank floor, and 
duckbill check valves are used to direct flow away from the tank 
inlet/outlet to distribute mixing energy throughout the tank, minimize 
short-circuiting, and promote circulation within the tank. The TMS design 
is based on manufacturer provided computer modeling to ensure tank 
mixing throughout the entire tank. Per the manufacturer, a TMS for the 
Fassler Tank would require a minimum of 2.1 feet of drawdown for each 
fill/draw cycle to achieve complete mixing. There is minimal maintenance 
for the TMS due to limited moving parts and no power source required. A 
4-foot by 8-foot hatch would be provided on the tank roof to facilitate 
being able to replace valves. The valves are ANSI/NSF 61 certified. No 
minimum water level is required for the TMS, which allows the full 
volume of the tank to always be effectively mixed.  
 
The TMS header could be manufactured out of various piping materials. 
Stainless steel piping could be considered due to its robustness and 
longevity. PVC piping can serve as a cost saving alternative to stainless 
steel, reducing the total cost of the TMS system by around $20,000. However, PVC is much more susceptible to 
fatigue cracking and failure during seismic events. HDPE piping for the TMS is another alterative that is a middle 
ground between longevity and cost. An example HDPE TMS is shown in Figure 5. The TMS documentation is shown 
Appendix B. The BODM recommended piping material for the TMS is HDPE. 

 
Figure 5. Example of Tideflex Mixing 
System  

 



North Coast County Water District  
Fassler Tank  
Preliminary Design Report 
 

September 2024  13 
  

 
The TMS header is bi-directional with outlet check valves which allow for water to enter the header and flow out of 
the tank when the system demands water.  

4.14. Exterior Tank Coating 
The exterior of the tank will be coated to match the District’s preferred dark green color. The coating will be a 
modified waterborne acrylate designed for use on porous surfaces.  

The tank roof will not be coated due to maintenance issues as discussed with the District.  

5. Tank Piping and Mechanical 

5.1. Tank Inlet/Outlet Piping 
Because the TMS is bidirectional and allows for the outlet water to feed through a common pipe, a common 
inlet/outlet pipe is proposed for this tank. The inlet/outlet pipe will have a buried EBAA Force Balanced Flextend joint 
for seismic protection. A manual isolation valve will be installed on the inlet/outlet pipe to allow for staff to isolate 
the tank as needed for maintenance.  

The inlet/outlet pipe beneath the tank will be fully encased in concrete to ensure no joint leakage under the footprint 
of the tank. As the piping enters the tank it will transition to stainless steel pipe, to provide a robust corrosion 
resistant penetration. An example of the under slab piping of the inlet/outlet for a prestressed concrete tank is 
shown in Figure 6. Note that the Tideflex Mixing System is not shown for clarity.  

 

Figure 6. Inlet/Outlet Piping Detail     
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5.2. Tank Foundation Drain 
Per the Geotechnical Investigation Fassler Tank Replacement Project, no groundwater was encountered in the bore 
holes. Being on a hillside also limits the expectation of groundwater. Therefore, a foundation drain is not required for 
this project 

5.3. Tank Wall Drain 
A tank wall drain will surround the tank and convey water that collects in the ground near the tank walls away from 
the tank walls to the drainage outfall, as this water does not need to be treated. This perforated pipe is encased in 
granular fill that is held together by filter fabric and positioned above the tank foundation.  

5.4. Tank Leak Detection Piping 
Because the tank is partially buried, at the District’s discretion, a leak detection system may be added to ensure that 
the tank is not leaking. This system includes a 30 mil liner which encapsulates the tank footing and traps any leakage. 
The leakage is then collected by perforated HDPE drainage piping and conveyed to a manhole where operators can 
perform a visual inspection to identify if any leakage is present. To minimize project costs, it is assumed that leak 
detection will not be provided for this tank. 

5.5. Potable Water Piping 
The District stated they would like to replace as much of the existing cast iron pipe as possible. The new piping will be 
installed from the tank inlet/outlet, down the site access road and to the existing tee as shown in Figure 7. The 
District has identified this tee as the tie in point for the new tank and piping to the existing system. It is assumed 
there is a functioning isolation valve at this tee that can tied into and be used to bypass the tank during construction. 
The tank will have a new 10-inch ductile iron pipe (DIP) connecting to the distribution system which matches the size 
of the existing pipe. Buried joints will be restrained mechanical joint or TR FLEX, and all exposed joints will be flanged. 

 
Figure 7: Tank Yard Piping and Existing Tee.  
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6. Existing RTU Equipment Shed 
If feasible, the existing shed may be reused per the District. The shed would be temporarily removed during 
construction and be reinstalled on a new foundation in a similar location. Stormwater will be diverted around the 
shed. If the enclosure cannot be reused, then a pre-engineered FRP enclosure will be installed. A new enclosure 
would not include any lighting or environmental controls. 

7. Site Layout 

7.1. Demolition 
The District will provide constraints on when the existing tank may be taken out of service and be demolished. If the 
old San Bruno transmission line is encountered, then it will need to be demolished and capped. The existing 
telecommunication tower and surrounding equipment will be protected in place. The existing bollards will remain to 
protect the equipment during tank demolition and construction. The existing RTU storage shed will be demolished. 

7.2. Construction Access 
The site will be accessed from a steep gravel driveway beginning from the Baquiano Trail Head parking lot and 
leading to the tank site. There is a vehicle gate separating the parking lot from the driveway. The existing gravel tank 
access driveway at the trail parking lot will be maintained by the contractor during the construction duration to 
maintain access.  

7.3. Trail Modifications 
The Baquiano Trail runs parallel to the driveway and will be maintained and separated from the driveway with 
concrete jersey barriers. A portion of the trail will be regraded to provide adequate room for a construction vehicle, 
temporary construction partition, and 3’ lane for trail users. Barriers were used instead of a chain-link fence to 
provide more robust protection for trail users. Only native materials will be used for the trial modification, so that the 
stormwater runoff from the modified trail would not need to be treated per C.3 stormwater requirements. The trail 
modifications are shown in Figure 8. The trail will need to be temporarily closed for a week to build the new pipeline. 

 

Figure 8. Tank Access and Trail Modifications 
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7.4. Site Driveway 
To avoid triggering C.3 stormwater requirements, the driveway will remain as a gravel driveway that is replaced in 
kind with gravel in the same footprint as part of a maintenance activity. Cross ditches also known as water bars or 
interceptor dips will be placed between 30 to 100 feet depending on the slope on the driveway on the gravel 
driveway to direct water off the driveway to the ditch on the northwest side of the driveway. Directing the water off 
the driveway will prevent water from building up and increasing in velocity in volume and therefore, prevent the 
formation of rills and gullies. The existing ditch conveys the water down the hill, which will remain the same. Since 
the driveway is being replaced in kind to avoid triggering C.3 requirements, it will not be modified to meet City of 
Pacifica driveway requirements. 

7.5. Site Stormwater Conveyance 
Stormwater from the impervious areas will be treated and infiltrated in two biotreatment basins. Stormwater from 
pervious areas including stormwater running onto the project site will be diverted around the project site and surface 
flow away from the tank.  

7.6. Site Layout during Construction 
The site layout during construction is shown in Figure 9. The tank footing will be excavated using 1:1 construction 
slope. Adjacent to the tank footing excavation, on the east side, a temporary construction pad will be created to be 
utilized during tank construction to allow for crane and pump truck staging. Upon completion of the tank roof 
construction, the pad will be removed during final site grading.  

 

Figure 9. Site Layout During Construction 
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7.7. Final Site Layout 
Model renderings of proposed tank elevation and site paving are shown in Figure 10 and Figure 11. The final tank 
layout is shown in Figure 12. The telecommunication equipment and RTU shed are not shown. The 
telecommunication equipment will remain as is. 

 

Figure 10. Proposed Tank Elevation Looking North 

 

 

Figure 11. Proposed Tank Elevation Looking South-East  
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7.7.1. Site Grade 

The tank will be backfilled with imported soil. The tank will have varying grade around the circumference from 2.5 
feet to 5 feet. The differential loading on the tank between the max and min grade elevations around the tank will be 
less than 8 feet so passive soil resistance is used to keep the tank from sliding. The tank footing also will have at least 
2 feet of fill on the lower filled side to provide passive soil resistance.  

The grading will facilitate storm water drainage as outlined in Section 7.5 – Stormwater Conveyance. 

7.7.2. Paving 

Paving will be added along the driveway from the property boundary to the RTU shed and tank access points. The 
existing paving around the RTU shed will be replaced in kind with minor grading revisions. 

7.7.3. Landscaping and Irrigation 

The disturbed areas will be hydroseeded. During final design, the quantity of planted mitigation trees will be 
determined and compared to the alternative of paying a mitigation fee for removed trees. Mitigation trees may 
potentially be planted downhill from the tank to provide additional screening. 

An irrigation system may be needed for the biotreatment basins. The available pressure from the distribution system 
will not be enough to irrigate the plants after the pressure loss through a backflow preventer. Utilizing native plants 
in the bioretention areas should result in the plants needing minimal to no irrigation water after becoming 
established. 

At the District’s discretion, the bioretention areas could be permanently irrigated utilizing a small booster pump, or 
manual watering until the plants are appropriately established. The current design assumes that the Contractor or 
District will be responsible for temporarily irrigating the plants until they are established and then allowing the 
system to self-sustain. 

7.8. Preliminary Earthwork Balance 
The District’s preference on tank height, combined with the available property area for stockpiling, influences the 
amount of soil export. There is no area on site to store the excavated soil, so it will be off hauled and then brought 
back on site. The District may have an adjacent property near the Royce Tank, which can be utilized as a soil staging 
area. This will allow for the Contractor to store 1,500 cubic yards (CY) of soil required for backfilling the site after 
completion of the tank construction, which will help minimize import costs.  

The tank excavation is anticipated to generate 6,400 CY of soil export. Overall, the project will require approximately 
7,900 CY of soil hauling which will be 1,050 truck trips assuming 7.5 CY per truck. 

7.9. Tree Removal 
Construction of the tank will require the removal of several trees. All remaining trees will be protected. The existing 
trees on the downhill slope of the parcel are being protected to provide mature landscaping to screen the new tank. 

7.10. Groundwater Monitoring Wells 
Since the tank is partially buried, groundwater monitoring wells will be required to meet DDW requirements even 
without the expectation of high groundwater at the site. A 20-foot-deep ground monitoring well will be constructed 
up gradient and down gradient of the tank.  
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7.11. Site Fencing 
The site fencing will be replaced with an 8 foot tall chain-link fence with three strand barbed wire. The fencing will be 
provided with black PVC coating. A manual double swing gate with three strand barbed wire will be added for site 
access. 

8. Tank Electrical and Instrumentation 
The proposed tank will include intrusion switches on each roof hatch and the exterior access ladder which will alarm 
at the local RTU. Similar to the District’s Sheila Tank, the tank will have an ultrasonic level transmitter to measure the 
tank level. Additional level float switches could be provided to provide level measurement redundancy to have back 
up devices to alarm when the tank is at a low or high setpoint. The new instrumentation will be connected to the 
existing supervisory control and data acquisition (SCADA) system via the reutilization of the existing relocated RTU 
panel. 

The existing electrical service at the site powers the site lighting and existing tank’s instrumentation. It is assumed 
that the existing power feed will have sufficient capacity for the power needs of the new tank. The tank electrical 
needs are as listed below.  

• Water level transducer 

• Site lighting 

• Exterior tank lighting 

• Intrusion alarm (tank hatches and ladder) 

• Remote camera(s) pointed at gate and exterior ladder 

9. Permitting Requirements 

9.1. City of Pacifica 
The potential permits required by the City of Pacifica (City) was reviewed. Per the District, a conditional use permit 
and building permit are not required for this project. 

9.1.1. Tree Removal Permit 

A tree removal permit is required for any trees that have a trunk with a diameter of 12-inch or greater. Trees that are 
determined to be an invasive species by the California Invasive Species Council do not require a tree removal permit.  
The permit may be obtained by applying through Pacifica’s permitting web portal. The permit application requires a 
Tree Permit Application Form, arborist report, site plan indicating the exact location of the trees, and an ISA 
(Internation Society of Arboriculture) basic tree risk assessment form. There is a $250 application fee for the permit. 
There may be the need for more than one tree removal permit, because one permit can only cover a 50-foot radius.  
After the application is submitted, it takes 14 days for the City Arborist to review. After the City Arborist has reviewed 
the permit, there is a 10-day public notice period. Applicants will be notified regarding the status of their permit after 
the public notice period ends.  

9.2. Municipal Regional Stormwater Permit (MRP) Provision C.3 
Development and redevelopment projects in Pacifica are required to implement post-construction stormwater 
controls per Provision C.3 of the Bay Area Municipal Regional Stormwater Permit (MRP). This permit is a National 
Pollutant Discharge Elimination System permit issued by the San Francisco Bay Regional Water Quality Control Board 
(RWQCB), allowing municipal stormwater systems to discharge stormwater to local creeks. General requirements of 
the MRP are described in the C.3 Stormwater Handbook prepared for the San Mateo Countywide Water Pollution 
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Prevention Program (SMCWPPP). During the permit process, work will be completed with the City to ensure all 
requirements for this project are satisfied per the City of Pacifica’s website2. 

Requirements of Provision C.3 will apply to this project because there is more than 5,000 square feet of impervious 
surface being added. Additionally, projects that replace 50% or more of the existing impervious area are required to 
treat runoff from the entire site. This project will replace more than 50% of impervious the areas, therefore, runoff 
from all impervious area will need to be treated. There is approximately 8,500 square feet of impervious area to be 
added for the tank and pavement. The stormwater from the impervious area will be treated in two biotreatment 
basins.  

9.2.1. Site Design Measures 

Site design measures are included in the site layout to reduce the amount of runoff generated from the project. The 
following are examples of site design measures used in the design: 

• Minimize land disturbance; 

• Minimize impervious surfaces; 

• Minimize impervious surfaces directly connected to the storm drain system by routing runoff to landscaped 
areas; 

• Use landscaping as a drainage feature. 

9.2.2. Source Control Measures 

Source control measures for this design will be operational methods because there are no known sources of 
pollutants on site. The following are examples of operational methods: 

• Marking storm drain inlets with a “No Dumping” message; 

• Regular inspection and cleaning of storm drain inlets. 

9.2.3. Stormwater Treatment Measures 

9.2.3.1. Bioretention Basin 

The impervious area runoff will be treated in two unlined bioretention basin. Two basins are needed because of the 
grade break on site. The basins are more than 18 feet away from the tank foundation to avoid infiltration affecting 
the tank foundation. The size of the bioretention areas are approximately 4% of the impervious area added. Irrigated 
landscaping will be added in the basin per C.3 requirements. The treated water will be infiltrated. Bioretention basin 
overflow water will be discharged down the hill.  

9.2.4. Hydromodification Measures 

Hydromodification measures (HM) are required if a project will be increasing the amount of impervious surface 
compared to the pre-project condition and is in the drainage area to a creek that is susceptible to erosion. A project 
can be exempt from HM controls if one of the following exemptions applies: 

• The project creates or replaces less than 1 acre of impervious surface. 

• The project does not increase the amount of impervious area on the site (compared to pre-project 
condition).  

 
2 SMCWPPP/NPDES | City of Pacifica Accessed August 27, 2024.  

https://www.cityofpacifica.org/departments/public-works/engineering/stormwater-pollution-prevention
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• The project can show via a hydrologic analysis that even though the impervious surface has increased, actual 
runoff will be less because permeability of the remaining area will be enhanced by the project and there is 
less directly connected impervious surface. 

• The project proponent conducts stream-specific field and modeling studies consistent with the method used 
in the hydromodification plan to estimate the impacts of a project and demonstrates there will be no 
increase in potential for erosion or other adverse impact to beneficial uses. 

HM do not apply to this project because the design replaces less than 1 acre of impervious surface.  

9.3. Stormwater Pollution Prevention Plan 
This project disturbs less than an acre of soil, and therefore will not be required to obtain coverage under the 
General Permit for Discharges to Storm Water Associated with Construction Activity Construction General Permit 
Order 2022-057-DWQ.  

9.4. Pacifica Open Space & Parkland Advisory Committee 
The Pacifica Open Space and Parkland Advisory Committee (OSPAC) is an important stakeholder that should remain 
informed about this project throughout the process. It is important to alert OSPAC of this project prior to any other 
public hearing. OSPAC meets on the third Wednesday of each month. 

9.5. North County Fire Authority 
The District has stated that no provisions for North County Fire Authority are necessary for this project.  

9.6. Water Supply Permit from Division of Drinking Water 
The District will amend the water supply permit to include the new tank. The submittals necessary to demonstrate 
ANSI/NSF 61 compliance will be available after construction starts at which time the contractor material selections 
are known, reviewed for ANSI/NSF 61 compliance, and presented in a permit amendment package. 

9.7. California Environmental Quality Act (CEQA) 
The District will be the lead for the CEQA documentation. It is anticipated that an Initial Study Mitigated Negative 
Declaration (ISMND) will be enough to present mitigation measures for the project. Mitigation for tree protection, 
tree removal, noise, and dust may be necessary.  

9.8. Hazardous Materials 
The District provided a report (Harlan Associates, Inc., 2004) regarding the existing lead-based paint that is on the site 
that will be provided to the contractor. The oiled soil under the tank will be tested during construction because it is 
not possible to obtain soil samples while the tank is still in use.  

10. Construction Constraints 

10.1. Working Hours 
The District prefers working hours be 8 AM to 5 PM even though the City allows 7 AM to 7 PM. 
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10.2. Public Outreach 
The District will be responsible for public outreach. During standard construction activities, the trail will remain open 
with signage and barriers added where the trail intersects with the driveway to ensure hikers stay clear of 
construction traffic. At critical key phases during the construction process, the parking lot may have to be temporarily 
shut down to minimize public safety concerns.  

10.3. Construction Parking 
Due to limited space on the tank site, construction crews will have to park on Fassler Ave and either walk or shuttle 
up the driveway. 

11. Opinion of Probable Cost 
The probable capital construction cost is $6.7 million assuming a 2026 tank construction start date. The detailed cost 
is presented in Appendix C. The tank site location adjacent to the trail will increase the difficulty of access and 
therefore, increase the project cost compared to if construction access was easier. 

Minimal operation and maintenance costs are expected. The prestressed concrete tank will need periodic inspection 
and cleaning that may be done with a diver while the tank is full of water.  

12. Schedule 
The estimated schedule is displayed on the next page. Permitting is assumed to take two months after the 100 
percent design is complete. The project construction will occur over a timespan of a little over a year.  

  



ID Task Name Duration Start Finish

1 Project Design And Bid Document Preparation 269 days Mon 7/1/24 Thu 7/10/25

2 30% Design 60 days Mon 7/1/24 Fri 9/20/24

3 Design 45 days Fri 7/5/24 Thu 9/5/24

4 Deliver 30% Design 0 days Thu 9/5/24 Thu 9/5/24

5 Review Period 15 days Fri 9/6/24 Thu 9/26/24

6 30% Design Workshop 0 days Thu 9/26/24 Thu 9/26/24

7 60% Design 60 days Fri 9/27/24 Thu 12/19/24

8 Design 45 days Fri 9/27/24 Thu 11/28/24

9 Deliver 60% Design 0 days Thu 11/28/24 Thu 11/28/24

10 Review Period 15 days Fri 11/29/24 Thu 12/19/24

11 60% Design Workshop 0 days Thu 12/19/24 Thu 12/19/24

12 90% Design 60 days Fri 12/20/24 Thu 3/13/25

13 Design 45 days Fri 12/20/24 Thu 2/20/25

14 Deliver 90% Design 0 days Thu 2/20/25 Thu 2/20/25

15 Review Period 15 days Fri 2/21/25 Thu 3/13/25

16 90% Design Workshop 0 days Thu 3/13/25 Thu 3/13/25

17 100% Design 85 days Fri 3/14/25 Thu 7/10/25

18 Design 30 days Fri 3/14/25 Thu 4/24/25

19 Deliver 100% Design 0 days Thu 4/24/25 Thu 4/24/25

20 Permitting (assumed to be 2 months) 2 mons Fri 4/25/25 Thu 6/19/25

21 Bid Submittal 15 days Fri 6/20/25 Thu 7/10/25

22 Bid Assistance 40 days Fri 7/11/25 Thu 9/4/25

23 Bid Project and Project Award 2 mons Fri 7/11/25 Thu 9/4/25

24 CONSTRUCTION 326 days Fri 9/5/25 Fri 12/4/26

25 Mobilization/ Submittals 15 days Fri 9/5/25 Thu 9/25/25

26 District Drains Tanks 5 days Fri 9/26/25 Thu 10/2/25

27 Demolish Tanks/ Haz Materials Mitigation 25 days Fri 10/3/25 Thu 11/6/25

28 Earthwork 30 days Fri 11/7/25 Thu 12/18/25

29 2025-2026 Winter Weather Delay 15 days Fri 12/19/25 Thu 1/8/26

30  Tank Floor 46 days Fri 1/9/26 Fri 3/13/26

31  Tank Walls & Columns 56 days Mon 3/16/26 Mon 6/1/26

32 Tank Shoring 11 days Tue 6/2/26 Tue 6/16/26

33 Tank Vert. Threadbar Prestressing/Epoxy 2 days Wed 6/17/26 Thu 6/18/26

34 Tank Roof 11 days Fri 6/19/26 Fri 7/3/26

35 Circumferential Prestressing Mobilization 10 days Mon 7/6/26 Fri 7/17/26

36  Tank Hydroblasting, Wrapping, and Shotcrete 10 days Mon 7/20/26 Fri 7/31/26

37 Misc. Appurtenances, Access, Electrical on Tank 15 days Mon 8/3/26 Fri 8/21/26

38 Disinfection, Testing, and Startup 15 days Mon 8/24/26 Fri 9/11/26

39 Final Earthwork and Paving 30 days Mon 9/14/26 Fri 10/23/26

40 Project Substantial Completion 0 days Fri 10/23/26 Fri 10/23/26

41 Punch List and Notice of Completion 30 days Mon 10/26/26 Fri 12/4/26

Project Design And Bid Document Preparation
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Page 1
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