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SECTION 1 - EXECUTIVE SUMMARY 

The City of Exeter Storm Drain Master Plan was prepared to provide the City with a Capital 
Improvement Program to identify improvement projects for existing flooding issues and 
new development within the City’s Sphere of Influence. The report is an update to the Storm 
Drainage System Master Plan prepared by QK in 2009.  

The last system-wide hydrologic analysis was completed as part of the 1977 Storm Drain 
Master Plan. Therefore, a completely updated hydrologic and hydraulic analysis was 
performed as part of this Master Plan. The Rational Method was used to determine peak 
runoff from defined tributary areas throughout the City. The peak runoff was then 
incorporated into a hydraulic model to evaluate the City’s existing storm drain system. The 
hydraulic model was developed using existing plans, Geographic Information System (GIS), 
and QK survey information. The hydraulic model confirmed the majority of the City’s storm 
drain system is adequately sized and operating sufficiently for the 2-year design storm. The 
flooding issues observed by City staff were mostly the result of non-functioning bubble-ups 
in the downtown area and undersized gravity mains. The hydraulic model was used to help 
identify these areas in greater detail and model potential solutions. The drainage 
improvement projects were developed and assigned costs as part of a Capital Improvement 
Program. The Capital Improvement Program included project priorities based on the 
following categories: 

• Near-term – Facility requirements needed to resolve existing drainage problems 
within the next five years.  

• Mid-term – Facility requirements needed to resolve minor drainage problems of 
existing developed areas. 

• Long-term – Facility requirements needed to provide drainage facilities to areas of 
future development.  

The following Capital Improvement Program costs, by priority, have been developed: 

Near-term $15,756,926 
Mid-term (20% increase) $6,177,600 
Long-term (25% increase) $15,061,406 
Total Costs $36,995,932 

 

The hydraulic model developed as part of this Master Plan is dynamic and should be updated 
to reflect any changes that would affect the City’s storm drain system. It is recommended 
that City Council adopt this report as the City of Exeter’s Storm Drain Master Plan and 
evaluate existing drainage fund reserves and developer impact fees to implement the Capital 
Improvement Program. 

DRAFT



 

 

Storm Drain Master Plan March 2023 

City of Exeter Page 2-1 

SECTION 2 - INTRODUCTION 

2.1 - Background 

The City of Exeter is located in Tulare County in the southeastern portion of the San Joaquin 
Valley. It is bisected by State Route 65, which runs north and south, and is situated 
approximately one and one-half miles south of State Route 198. The City’s storm drainage 
system consists of the following elements: 

1. Three permanent discharge basins. 
2. Separate primary points of discharge to Locust Grove Ditch, owned by Consolidated 

Peoples Ditch Company.  
3. An underground pipe network. 
4. Four lift stations.  

Existing storm drain infrastructure can be found in Appendix A. Numerous additions and 
repairs have been made to the storm drain system since the construction of the downtown 
area prior to the 1940s.  

2.2 - Authorization 

City Council authorized the preparation of this report to analyze the existing storm drain 
system and provide recommendations for improvements to existing flooding issues and 
future development.  

2.3 - Scope 

This report aims to develop a master-planned storm drain system that will eliminate or 
reduce existing flooding issues and provide storm drain facilities for future development of 
the areas within the City’s Sphere of Influence. It should be noted that the proposed storm 
drain improvement projects have been designed to provide drainage from local stormwater 
runoff only. These facilities have not been designed to accommodate flood water generated 
by large intensity storms outside of the study area entering the City by overland flow.  

In order to develop the proposed improvement projects, it was necessary to perform the 
following analyses: 

1. Develop tributary areas within the study area and determine the land use and 
topographic features to establish drainage patterns for each area.  

2. Prepare an inventory of existing storm drain facilities and determine if they are 
adequately sized to be incorporated into the Master Plan.   

3. Evaluate and update all applicable hydrologic data and develop additional hydrologic 
criteria if applicable.  

4. Develop a hydraulic model to evaluate the existing storm drain system and proposed 
storm drain improvements.  
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5. Develop a Capital Improvement Program including the Master Plan facilities, their 
respective costs, and implementation priorities.  

The proposed sizes and location of storm drain improvements developed in this report are 
preliminary only. The final design and location of the improvements can only be determined 
after detailed field surveys and engineering design.
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SECTION 3 - STUDY AREA 

Exeter is located in the San Joaquin Valley near the foothills of the Sierra Nevada. The climate 
is clear, hot, and arid in the summer, and the winter is cold and partly cloudy. Temperatures 
range from a high of 100 degrees Fahrenheit in the summer months to a low of 40 degrees 
Fahrenheit in the winter. The average annual precipitation in Exeter is approximately 13 
inches of rain, with the highest precipitation rate in March.  

3.1 - Population 

The General Plan predicated a population growth rate between 1.88% to 2.88%. Actual 
growth has been less than predicted. The City has agreed to use an average growth rate of 
2.38%. The City of Exeter Water Master Plan dated August 2019 extrapolated the population 
starting from the 2017 population reported by the California Department of Finance. In 
order to remain consistent with the Water Master Plan and provide a more conservative 
storm drain analysis, the extrapolation from the 2017 population was used. The population 
prediction for 2020 was larger than the 2020 US Census population. Table 3-1 shows the 
projected population from 2020 to 2040.  

Table 3-1 
Projected Population 

Year Population 
2020 11,905 
2021 12,188 
2022 12,479 
2023 12,776 
2024 13,080 
2025 13,391 
2026 13,710 
2027 14,036 
2028 14,370 
2029 14,712 
2030 15,062 
2031 15,421 
2032 15,788 
2033 16,163 
2034 16,548 
2035 16,942 
2036 17,345 
2037 17,758 
2038 18,180 
2039 18,613 
2040 19,056 
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3.2 - Land Use Boundaries 

The Exeter General Plan identifies a 20-year planning boundary in which urban development 
is expected to occur over the plan period. However, due to Exeter’s slower than expected 
growth rate, the planning boundary established by the 2020 General Plan was not expanded 
for the purpose of this Master Plan. Local Agency Formation Commission (LAFCo) has 
adopted a Sphere of Influence for Exeter that is very similar in location to the 20-year 
planning boundary. City staff has determined the Sphere of Influence is appropriate for the 
study area of this project. Figure 3-1 defines the study area boundary. 
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Figure 3-1 
Study Area 
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SECTION 4 - ENGINEERING AND PLANNING CRITERIA 

4.1 - Hydrology 

A hydrologic analysis was performed to determine the capacity of existing and future storm 
drain facilities. The last storm drain capacity analysis was performed as part of the 1977 
Storm Drain Master Plan. The 1977 study used Rational Method, a peak runoff equation used 
for urban drainage design for small drainage areas. City staff agreed the Rational Method 
should be used for the updated hydrologic analysis as well. The basic Rational Method 
formula used in this study is: 

Q = CIA 

 Where: 
  Q = Peak flow in cubic feet per second, cfs 
  C = Coefficient of runoff 
  I = Average rainfall rate in inches per hour 
  A = Drainage area in acres 

4.1.1 - RAINFALL INTENSITY 

The rainfall intensity (I) is based on the time of concentration and the storm frequency. The 
time of concentration is the time it takes runoff to travel from the furthest point of the 
drainage area to the point where the peak flow rate is calculated. The time of concentration 
is typically a combination of the lot time plus the travel time from the initial area to the 
drainage point. The lot time is based on the Tulare County Improvement Standards, which 
state the lot to street time is 10 minutes for lots smaller than 0.5 acres and 15 minutes for 
lots larger than 0.5 acres. A maximum lot time of 20 minutes was used for exceptionally large 
lots such as school grounds. Travel time from the lot to the storm drain was negligible for 
the majority of the tributary areas analyzed in this study; therefore, the lot time was used as 
the time of concentration.  

The 2-year storm was used for the purpose of this analysis. Historically storm drain facilities 
within the City have been sized to accommodate the 2-year storm. A 2-year return period 
does not imply the storm will occur every two years, but the chance of a 2-year storm any 
given year is 50%. For example, a 100-year storm has a 1% chance of occurring any given 
year.  

A chart that yields the rainfall intensity (I) for a particular storm frequency and time of 
concentration can be found in Appendix B. This chart was developed by the National Oceanic 
and Atmospheric Association (NOAA). The NOAA 14 precipitation frequency data server 
provides precipitation frequency estimates based on historical and current rainfall 
information from the National Weather Service (NWS) and various other climate data 
centers.  
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4.1.2 - COEFFICIENT OF RUNOFF 

The coefficient of runoff (C) is based on the land use of the drainage area. The land use was 
determined using the Map of Exeter Zone Districts Updated 2021 and Google Earth imagery. 
The land use from these sources was simplified and delineated into five categories with 
defined coefficients of runoff. Figure 4-1 displays the land use based on the Map of Exeter 
Zone Districts Updated 2021, and Figure 4-2 displays the land use based on the Exeter 
General Plan for future development. The coefficient of runoff is a dimensionless ratio that 
measures the amount of runoff that can be expected for a particular land use. For example, 
if 1 inch of rain falls on a property with a coefficient of runoff of 0.3, 0.3 inches of rain would 
run off the property. Table 4-1 summarizes the coefficient of runoff values used in this report.  

Table 4-1 
Coefficient of Runoff 

Land Use  C 
Commercial 0.7 

Industrial 0.6 
Open – Good 0.1 
Residential 0.3 

Roads w/ ROW 0.9 
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 Figure 4-1 
Existing Land Use 
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Figure 4-2 
Exeter General Plan Land Use  
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4.2 - Basin Design and Analysis Criteria 

One of the integral parts of Master Plan facilities is the use of temporary detention basins 
when large planned interceptors are not yet installed. Such temporary basins are allowed 
only upon the approval of the City Engineer. The City currently utilizes two detention basins 
and one retention basin as part of their storm drain system.  

Detention basins are required to be sized to accommodate the flow from a 10-year, 48-hour 
storm. Retention basins are sized to accommodate the flow from a 10-year, 10-day storm. 
These criteria are more conservative than the 2-year return period of the storm drain 
collection system because the basin must store the water for discharge later by pumping for 
detention or indefinitely for retention. The larger return periods and storm durations allow 
for a factor of safety. Detention basins must be made to dispose of the water within two days 
by pumping to a disposal point.  

The Storage Equation used is: 

S = (P/12)CA 

 Where: 
  S = Storage, in acre-feet (ac-ft) 
  P = Rainfall depth for design storm in inches 
  C = Coefficient of Runoff 
  A = Drainage area in acres 

 

Rainfall depth, P, is the total amount of rainfall that will occur for a given design storm. The 
10-year, 48-hour storm will yield a total of 2.91 inches, and the 10-year, 10-day storm will 
yield a total of 4.49 inches. The rainfall depths were determined using the NOAA 14-point 
precipitation frequency estimates found in Appendix B. 

The coefficient of Runoff (C) and Drainage Area (A) are the same variables used in the 
Rational Method.  

Lift station capacities were evaluated based on the capacity required to drain the detention 
basin within 48 hours following the design storm. Lift stations not draining a detention basin 
were evaluated based on the Tulare County Standard, which requires two pumps whose 
combined capacity equals the total expected peak design flow, and the sump shall be 
designed to provide minimum storage, in gallons, of one and a half times the rated capacity 
of the pumping system in gallons per minute.  
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4.3 - Hydraulics 

4.3.1 - HYDRAULIC MODEL 

A hydraulic model was developed to analyze the existing storm drain system’s capacity. The 
model was created in PCSWMM, an advanced modeling software that operates on the same 
engine as the free EPA SWMM5 software. The model was built using GIS, plan drawings, and 
survey information. Tributary areas were delineated using the plan drawings and surface 
elevations from Google Earth. Tributary areas are smaller than in past analyses due to the 
increase in available spatial data. Smaller tributary areas allow for a more accurate 
representation of peak flow in the system. Figure 4-3 shows the hydraulic model area, and 
Figure 4-4 shows the model’s tributary areas.  

The model was used to route the tributary area’s peak flows determined using the Rational 
Method through the system. A triangular runoff hydrograph was developed that yields the 
peak inflow at the time of concentration and falls to zero flow at two times the time of 
concentration. Drainage inlet capacity was not modeled; therefore, the peak flow from the 
tributary area is not attenuated by the drainage inlet or catch basin, resulting in a more 
conservative model. In addition, no street, gutter, or swale storage was considered in the 
model. 
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 Figure 4-3 
City of Exeter Storm Drain and Model Area 
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Figure 4-4 
Model Tributary Areas 
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SECTION 5 - EXISTING DRAINAGE FACILITY 

5.1 - General System Description 

The Exeter storm drain system is typical for Tulare County communities and is a 
combination of surface drainage and underground gravity mains. The two primary points of 
permanent discharge are the Locust Grove Ditch along Belmont Avenue and the Exeter Brick 
Yard Retention Basin.  

The existing system is comprised of the following major elements:  

Table 5-1 
Existing Storm Drain Gravity Mains 

Diameter Length 
8” 1,104’ 

10” 736’ 
12” 22,936’ 
15” 15,876 
16” 470’ 
18” 16,290’ 
21” 7,668’ 
24” 10,167’ 
27” 852’ 
30” 2,809’ 
32” 291’ 
36” 1,264’ 
39” 1,964’ 
42” 3,080’ 
48” 1,341’ 

Total 86,878’ 

 

Table 5-2 
Drainage Basins 

Name Type Capacity 
(acre-ft) 

Exeter Brick Yard Retention 75 
Park Place Park Pond Detention 12.4 
City Corporation Yard Detention 17 

 

  

DRAFT



 

 

Storm Drain Master Plan March 2023 

City of Exeter Page 5-2 

Table 5-3 
Storm Drainage Lift Stations 

Lift Station Capacity (CFS) Sump Volume (CF) 
City Corporation Yard 1.0 – 1.23 N/A 

Park Place 0.17 – 0.28 N/A 
Belmont & Vine Avenue 0.50 – 0.61 1,950 

Orange & Firebaugh 
Avenue 

0.68 393 

 

5.2 - Existing Line Capacities and Flow 

Existing gravity main capacities and the design flow were evaluated in the hydraulic model 
using the following generalized assumptions: 

• 2-year design storm (a storm intensity that statistically occurs once every two years) 
based on NOAA 14 intensity duration curve found in Appendix B.  

• Coefficient of runoff – (C) 

Table 5-4 
Coefficient of Runoff 

Land Use  C 
Commercial 0.7 

Industrial 0.6 
Open – Good 0.1 
Residential 0.3 

Roads w/ RoW 0.9 

 

• Roughness coefficient – “n” (coefficient based on pipeline roughness, the larger the 
“n”, the less pipeline capacity: 

n = 0.013 

The City has been traditionally evaluated in five shed areas delineated in Figure 5-1. Each 
shed area is a large drainage area where the collected rainfall is theoretically conveyed to a 
common point of storage and/or discharge. 
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Figure 5-1 
Shed Areas and Existing Flooding Issues 
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5.3 - Existing Ditch and Basins Capacities 

The City’s discharge to Locust Grove Ditch is by agreement with the Consolidated People’s 
Ditch Company. The agreement was last renewed in 1998. It is recommended the City re-
visit this agreement to update any needed items.  

Each storage basin was analyzed according to the storage equation summarized in Section 
4-2 Basin Design and Analysis Criteria. The capacity results are summarized in Table 5-5.  

Table 5-5 
Drainage Basin Capacity Evaluations 

Name Type 

Required 
Storage 
(acre-ft) 

Capacity 
(acre-ft) Capacity? 

Exeter Brick Yard Retention 83.7 75 No 
Park Place Park Pond Detention 11.1 12.4 Yes 
City Corporation Yard Detention 36.9 17 No 

 

Each lift station was evaluated based on the required capacity to drain the detention basin 
within 48 hours. The Vine Street and Belmont Avenue and Orange and Firebaugh Avenue lift 
stations do not drain detention basins; therefore, they were evaluated based on the peak 
flow tributary to each lift station. The peak flow tributary to the Vine Street and Belmont 
Avenue lift station is 14 CFS which requires a sump volume of 1,260 CF. The peak flow 
tributary to the Orange & Firebaugh Avenue lift station is 0.38 CFS which requires a sump 
volume of 35 CF. Table 5-6 summarizes the lift station capacity evaluations. 

Table 5-6 
Lift Station Capacity Evaluations 

Name 

Required 
Capacity 

(CFS) 
Capacity 

(CFS) Capacity? 
City Corporation Yard 4.3 0.6 No 

Park Place 3.1 0.3 No 
Belmont & Vine Avenue 14 1.22 No 

Belmont & Vine Avenue Sump 1,260 CF 1,950 CF Yes 
Orange & Firebaugh Avenue 0.38 0.68 Yes 
Orange & Firebaugh Avenue 

Sump 
35 CF 393 CF Yes 
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5.4 - Existing Flooding Issues 

Flooding issues were noted within the five shed areas across the City. The majority of the 
flooding is either due to non-functioning bubble-ups in the downtown area or areas with 
little to no storm drain infrastructure. Figure 5-1 shows the locations of the flooding issues 
observed by City staff and operators.  

5.4.1 - SHED AREA 1 

Flooding during rain events has been observed in all areas east of Kaweah Ave. This results 
in flooding along State Route 65, especially at E. Sequoia, Buena Vista, San Juan, and Rocky 
Hill. The Firebaugh and Second Street area floods with approximately 2 feet of water during 
heavy rain.  

Severe flooding has been observed on Powell Avenue between S Francis Avenue and S Waldo 
Avenue. This flooding is due to an undersized storm drain just upstream of the outfall into 
Locust Grove Ditch.  

Non-functioning bubble-ups on Pine Street from Filbert Road to C street cause street 
flooding. The flooding continues south on Filbert Road to W Chestnut Street. 

5.4.2 - SHED AREA 2 

There is flooding during rain events observed along Glaze Avenue. The flooding worsens east 
of Filbert. Vegetation grows at the pump intake of the Park Place Pond which effects pump 
operations during wet weather events.  

5.4.3 - SHED AREA 3 

Severe flooding during rain events has been observed in the entire downtown area. Flooding 
worsens on E Street between Pine Street and Palm Street and on Pine Street between Filbert 
Street and H Street. 

5.4.4 - SHED AREA 4 

Flooding has been observed in the area of West Palm Street and Quince Avenue. The storm 
drain lift station at Belmont and Vine Avenue may be under capacity resulting in flooding 
upstream.  

5.4.5 - SHED AREA 5 

No flooding activity was observed in this area.  
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5.5 - Model Results 

The hydraulic model results showed 47.5% of the modeled gravity mains at or over capacity, 
with 4.5% of the modeled manholes flooding for the 2-year design storm. These results 
showed flooding issues greater than what has been observed by the City. This could be due 
to the conservative nature of Rational Method hydrology. The hydraulic model does not 
consider above-ground storage, curb and gutter, or swale storage. These storage systems 
would attenuate the peak flow entering the collection system.  

Figure 5-2 through 5-5 show the results of the hydraulic model compared to the observed 
flooding issues in Shed Areas 1-4. Shed Area 5 does not have any existing storm 
infrastructure or observed flooding issues. Manholes flooded in the model are displayed in 
red, and gravity mains at or over capacity in the model are displayed in orange. 
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Figure 5-2 

Shed Area 1 Model Results 
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Figure 5-3 

Shed Area 2 Model Results 
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Figure 5-4 

Shed Area 3 Model Results 
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Figure 5-5 

Shed Area 4 Model Results 

DRAFT



 

 

Storm Drain Master Plan March 2023 

City of Exeter Page 6-1 

SECTION 6 - PROPOSED FACILITIES 

The proposed Master Plan facilities are divided into five shed areas. Proposed improvements 
were developed based on the flooding issues observed by the City and the hydraulic model 
and implemented in the model to confirm proposed and existing storm drain capacities. For 
areas of new development, Exeter General Plan Land Use designations were used for 
hydraulic design. The areas designated as Urban Reserve are assumed to be open space or 
agricultural areas; therefore, it is assumed they will or are providing their own drainage and 
are not considered in the design of Master Plan facilities.  

All proposed storm drain slopes were assumed based on existing gravity main information 
and/or roadway slopes. Proposed improvements were categorized into three time-related 
priorities: near-term, mid-term, and long-term. Near-term projects are facility requirements 
needed to resolve existing drainage problems, mid-term projects are facility requirements 
needed to resolve minor drainage problems of existing developed area, and long-term 
projects are facility requirements needed to provide drainage facilities to areas of future 
development. Table 6-1 summarizes the proposed Master Plan improvements detailed in the 
following sections. Proposed facilities are shown in Figures 6-1 through 6-7, and an overall 
figure can be found in Appendix C. 
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Table 6-1 
Proposed Master Plan Improvements 

Shed 
Area 

Priority 
Improvement Quantity 

1 Near-term W Pine Street Interceptor 1,891 LF of 24-inch 
1 Near-term E Pine Street Interceptor 1,960 LF of 30-inch 
1 Near-term Kaweah Ave Storm Drain 2,133 LF of 18-inch & 523 LF 

of 24-inch 
1 Near-term F-Street Upsizing 2,387 LF of 18-inch to 42-inch 
1 Near-term Firebaugh Ave Extension 886 LF of 24-inch 
1 Near-term Firebaugh Ave Upsizing 744 LF of 21-inch to 30-inch 
1 Near-term Corp Yard Basin Expansion 17 ac-ft to 54 ac-ft 
1 Near-term Corp Yard Lift Station Rehab 0.6 CFS to 13.6 CFS 
1 Near-term S Filbert Rd Interceptor 1,250 LF of 24-inch 
1 Near-term W Firebaugh Avenue Upsizing 2,610 LF of 24-inch to 36-inch 
1 Near-term Belmont Road Upsizing 740 LF of 30-inch to 36-inch 

1 

Near-term Powell Avenue Upsizing 340 LF of 18-inch to 24-inch, 
350 LF of 15-inch to 24-inch & 

630 LF of 12-inch to 18-inch 
2 Mid-term Park Place Pond Lift Station Rehab 0.3 CFS to 3.1 CFS 
2 Mid-term Industrial Drive Upsizing 2,080 LF of 18-inch to 36-inch 
2 Mid-term South (Glaze Avenue) Basin and LS 10.1 ac-ft and 2.5 CFS 
3 Near-term Buena Vista Ave Interceptor 85 LF of 18-inch 
3 Near-term Walnut St to Sequoia Dr Upsizing 1060 LF of 15-inch to 24-inch 
4 Near-term Vine Street Lift Station Rehab 5.5 ac-ft and 1.4 CFS 
4 Long-term Northwest Basin 5.5 ac-ft and 1.4 CFS 
5 Long-term Southwest Basin 1 and LS 9.25 ac-ft and 2.33 CFS 
5 Long-term Southwest Basin 2 and LS 9.25 ac-ft and 2.33 CFS 
5 Long-term Southwest Basin 3 and LS 9.25 ac-ft and 2.33 CFS 
5 Long-term Southwest Basin 4 and LS 9.25 ac-ft and 2.33 CFS 

 

6.1 - Shed Area 1 

Shed Area 1 contains approximately 695 acres located in the central portion of the City. The 
area’s point of ultimate discharge is the Locust Grove Ditch, owned by the Consolidated 
People’s Ditch Company. A portion of Shed Area 1 enters Locust Grove Ditch directly at 
Belmont Avenue and Powell Avenue, and the remaining area is detained at Corporation Yard 
Basin and conveyed via lift station to the storm drain on Firebaugh Avenue to ultimately 
discharge to the ditch. The proposed improvements have been divided into two sections for 
clarity: the area tributary to Corporation Yard Basin and the area immediately discharging 
to Locust Grove Ditch.  

DRAFT



 

 

Storm Drain Master Plan March 2023 

City of Exeter Page 6-2 

6.1.1 - TRIBUTARY AREA TO CORPORATION YARD BASIN 

Pine Street – Downtown Flooding 

A trunk line on Pine Street, east and west of Belmont Avenue, is proposed to alleviate the 
observed flooding in the downtown area (Figure 6-1). The proposed 24-inch interceptor 
west of Belmont Avenue would begin at W. Palm Street and N. Quince Avenue intersection 
and run south to W. Pine Street. The gravity main would then continue east, ultimately 
connecting with the existing gravity main at N. F Street and Pine Street. This proposed 
improvement would capture the tributary flow that was originally conveyed by overland 
flow and non-functioning bubble-ups. If the overland flow conveyance through bubble-ups 
was successful, this area would drain to the Locust Grove Ditch by entering the underground 
storm collection system at W. Pine Street and N. Orange Avenue. Draining the tributary area 
to the gravity main at W. Pine Street and N. Orange Avenue was analyzed, and it was 
determined that the existing storm drain was not adequately sized to accommodate the peak 
flow; therefore, it was routed to N. F Street and Pine Street.  

The proposed 30-inch interceptor east of Belmont Avenue would begin at E. Pine Street and 
S. Kaweah Avenue intersection and run southwest on E. Pine Street until it ultimately 
connects with the existing gravity main at N. F Street and Pine Street. The hydraulic model 
showed the 18-inch interceptor flowing south on N. F Street was already at capacity without 
the additional flow from the proposed East and West Pine Street interceptors. Therefore, the 
18-inch would need to be upsized to a 42-inch between Pine Street and Firebaugh Avenue 
(Figure 6-2). The existing 42-inch interceptor on Firebaugh Avenue has the capacity to 
convey the additional peak flow from the proposed improvements. The 42-inch discharges 
to the Corporation Yard Basin do not have the capacity for the existing service area and 
would require improvements to accommodate the 10-year, 10-day design storm flow for 
existing and future conditions. 
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Figure 6-1 

Proposed Pine Street and Kaweah Avenue Interceptor 
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Figure 6-2 

Proposed F Street Upsizing and Firebaugh Avenue Improvements 
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East of Kaweah Avenue Flooding 

The flooding observed east of Kaweah Avenue between Rocky Hill Drive and E. Chestnut 
Street is most likely caused by non-functioning bubble-ups not allowing the conveyance of 
overland flow to enter the existing storm drain collection system. A proposed interceptor 
along Kaweah Avenue between Chestnut Street and San Juan Avenue is recommended to 
accommodate the flooded area. The proposed Master Plan includes storm drains along San 
Juan Avenue from Kaweah Avenue to Portola Avenue and Rocky Hill Drive from Kaweah 
Avenue to Portola Avenue (Figure 6-1). The Kaweah Avenue storm drain discharges to the 
proposed 30-inch Pine Street interceptor at the intersection of Pine Street and Kaweah 
Avenue. The pipe sizes of the proposed improvements range from 18 to 24 inches.  

Firebaugh Flooding 

Severe flooding has been observed at Firebaugh Avenue and 2nd Street intersection. This is 
most likely the result of no adequate drainage of the industrial area north of Firebaugh 
Avenue between 1st Street and 2nd Street. The Exeter General Plan shows future industrial 
development east of 3rd Street, draining to the vicinity of the existing Firebaugh Avenue 
flooding. A proposed 24-inch interceptor starting at 2nd Street and Firebaugh Avenue and 
extending west, connecting with the existing storm drain at Lenox Way, is recommended to 
alleviate flooding. The additional flow would require the existing 21-inch storm drain 
between Lenox Avenue and S. Kaweah Avenue to be increased to 30 inches. The 24-inch 
would not be large enough to accommodate peak flow from the future industrial 
development east of 3rd Street. Therefore, a detention basin is required to attenuate the 
peak flow. The proposed detention basin, referred to as the East Basin, would require storage 
of 6.8 ac-ft with one three-horsepower (HP) pump at a capacity of 1.7 CFS with 10 feet of 
total dynamic head (TDH). The proposed improvements are shown in Figure 6-2.  

Industrial Drive 

The 18-inch interceptor running North on Industrial drive is over capacity for the existing 
development. The interceptor is expected to accommodate future new development 
industrial flow that will ultimately outlet to the Corporation Yard Basin. To accommodate 
the existing and future development flow, 2,080 LF of 18-inch storm drain would need to be 
upsized to 36-inch. These proposed improvements are shown on Figure 6-3.   

Corporation Yard Basin 

The Corporation Yard Basin has approximately 17 ac-ft of storage available. The required 
storage of the tributary area to the basin for the 10-year, 48-hour design storm is 37 ac-ft. 
The City has not observed any capacity issues at the basin. This could be due to the 
undersized interceptor along F Street and the non-functioning bubble-ups in the downtown 
area that are preventing flow from reaching the Corporation Yard Basin. With the proposed 
improvements, the basin will need to be increased to accommodate the full 37 ac-ft and the 
additional 17 ac-ft from the tributary area of the proposed W. Pine Street and Kaweah 
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Avenue storm drains for a total of 54 ac-ft. The proposed area of expansion can be seen in 
Figure 6-3. 

The existing Corporation Yard Basin lift station is under capacity to drain the existing basin 
within 48 hours. The lift station would require a pump station with a capacity of 4.3 CFS to 
accommodate the existing basin volume. However, with the proposed basin expansion, the 
capacity of the lift station would need to be increased further to 13.6 CFS to drain the 
proposed Corporation Yard Basin within 48 hours. 
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Figure 6-3 

Industrial Drive Upsizing and Corporation Yard Basin Expansion 

DRAFT


