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1 INTRODUCTION 

This Water Supply Assessment (WSA) was prepared for the Oceanside Transit Center 
Redevelopment (Project) pursuant to California Water Code (CWC) Section 10910, as amended 
by Senate Bill 610 (SB 610). It identifies sources of water supply for the Project to determine if 
supply is adequate to meet the P . A WSA under SB 610 must 
demonstrate there is sufficient water supply for the next 20 years, based on normal, single-dry, 
and multiple-dry years, to meet the demand of the Project, plus existing and planned future use, 
including agricultural and manufacturing uses. The water supply and demand information 
presented covers a 20-year period, in increments of 5 years. 

This WSA will be included as part of the Environmental Impact Report (EIR) prepared for the 
Project pursuant to the California Environmental Quality Act (CEQA). CWC Section 10911 
requires that the WSA be included in any environmental document pursuant to California Public 
Resources Code Division 13. 

To fully comply with the requirements of SB 610, this report follows the organization of the 
Guidebook for Implementation of Senate Bill 610 and Senate Bill 221 of 2001 developed by the 
California Department of Water Resources (DWR). Section 2 of this report provides a 
description of the Project and Sections 3 through 7 provide the WSA under SB 610. 
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2 PROJECT DESCRIPTION 

2.1 Project Location 

The Project is located at the existing North County Transit 
Center at 235 South Tremont Street, Oceanside, California. The Project site is bounded by 
railroad right-of-way to the west, Seagaze Drive to the north, South Tremont Street to the east, 
and Missouri Avenue to the south. The Project regional location is shown in Figure 1. 

The Project is situated within the C
by commercial and residential land uses, with a mix of hospitality restaurant, retail, and 
entertainment uses, including the Regal Oceanside Cinema, as well as single-family and multi-
family residential uses. The site vicinity map is shown in Figure 2. 

2.2 Description of Project 

The Project includes demolition of existing structures and the construction of a mixed-use 
transit-oriented community with office, retail, hotel, transit, community facilities, and multi-family 
residential uses, as well as public and private open space and associated parking and 
landscaping as shown in Figure 3. The Project consists of following on-site development: 

 547 residential apartment units and associated amenities 
 170-room boutique hotel with associated amenities 
 61,007-ft2 NCTD Headquarters building 
 25,968 ft2 of retail and food and beverage service 
 3,741-ft2 modern intermodal transportation center with ancillary facilities 
 1,771-parking-space parking structure for public and private use 

2.2.1 Residential Buildings 

The Project includes 2 apartment buildings in the southern and central portions of the Project 
site. Each building will be 6 stories in height, ranging from 250 to 297 units, and will include 
ground floor retail and transit services. Two levels of underground parking and one level of 
lower ground parking will be included to support the on-site residents and their visitors.  

2.2.2 Hotel 

The Project will include a 6-story boutique hotel with 170 rooms at the northern portion of the 
Project site, south of Seagaze Drive. The new hotel will include ground floor retail space, as well 
as private and common open space. The building will include 2 underground parking levels to 
support the new hotel.  

2.2.3 NCTD Headquarters Building 

The Project will include a modern headquarters for NCTD, replacing its general administration 
office located at 810 South Mission Avenue and the NCTD offices currently located on-site at 
311 Tremont Street. The new headquarters will allow for consolidation of NCTD facilities and 
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operations, while on-site placement of the building will allow NCTD direct oversight of the transit 
station operations.  



Figure 1
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3 WSA SUBJECT TO SENATE BILL 610 

SB 610 seeks to improve the link between water supply availability and land use planning for 
large development projects. 
defined by CWC Section 10912, a WSA must be prepared. 

The following sections address the questions that must be answered by a WSA: 

 Is the Project subject to CEQA? 
 CWC Section 10912? 
 Is there a public water system to serve the Project? 
 Is there a current Urban Water Management Plan (UWMP) that accounts for the Project 

demand? 
 Is the projected water supply sufficient for the Project? 

3.1 Is the Project Subject to CEQA? 

CWC Section 10910 states: 

(a) Any city or county that determines that a project, as defined in Section 10912, is subject 
to the California Environmental Quality Act Division 13 (commencing with Section 
21000) of the Public Resources Code, under Section 21080 of the Public Resources 
Code shall comply with this part. 

The Project will undergo environment review pursuant to the requirements of CEQA.  

3.2 P Defined by CWC Section 10912? 

CWC Section 10912 states: 

For the purposes of this part, the following terms have the following meanings: 

(a)  
(1) A proposed residential development of more than 500 dwelling units. 
(2) A proposed shopping center or business establishment employing more than 

1,000 persons or having more than 500,000 square feet of floor space. 
(3) A proposed commercial office building employing more than 1,000 persons or 

having more than 250,000 square feet of floor space. 
(4) A proposed hotel or motel, or both, having more than 500 rooms. 
(5) A proposed industrial, manufacturing, or processing plant, or industrial park 

planned to house more than 1,000 persons, occupying more than 40 acres of 
land, or having more than 650,000 square feet of floor area. 

(6) A mixed-use project that includes one or more of the projects specified in this 
subdivision. 

(7) A project that would demand an amount of water equivalent to, or greater than, 
the amount of water required by a 500 dwelling unit project. 

(b) If a public water system h
any proposed residential, business, commercial, hotel or motel, or industrial 



Oceanside Transit Center Redevelopment
Water Supply Assessment  DRAFT 

8 

development that would account for an increase of 10 percent or more in the number of 
isting service connections, or a mixed-use project that would 

demand an amount of water equivalent to, or greater than, the amount of water required 
by residential development that would represent an increase of 10 percent or more in the 
number of the publ  

The Project is a proposed residential development of more than 500 dwelling units. Therefore, it 
is CWC Section 10912. 

3.3 Is There a Public Water System to Serve the Project? 

CWC Section 10912 states: 

(c) 
human consumption that has 3,000 or more service connections. A public water system 
includes all of the following: 

(1) Any collection, treatment, storage, and distribution facility under control of the 
operator of the system which is used primarily in connection with the system. 

(2) Any collection or pretreatment storage facility not under the control of the 
operator that is used primarily in connection with the system. 

(3) Any person who treats water on behalf of one or more public water systems for 
the purpose of rendering it safe for human consumption. 

be served by a new 
City service connection. 

3.4 Is There a Current UWMP that Accounts for the Project 
Demand? 

CWC Section 10910 states: 

(c)  
(1) The city or county, at the time it makes the determination required under Section 

21080.1 of the Public Resources Code, shall request each public water system 
identified pursuant to subdivision (b) to determine whether the projected water 
demand associated with a proposed project was included as part of the most 
recently adopted urban water management plan adopted pursuant to Part 2.6 
(commencing with Section 10610). 

(2) If the projected water demand associated with the proposed project was 
accounted for in the most recently adopted urban water management plan, the 
public water system may incorporate the requested information from the urban 
water management plan in preparing the elements of the assessment required to 
comply with subdivisions (d), (e), (f), and (g). 

(3) If the projected water demand associated with the proposed project was not 
accounted for in the most recently adopted urban water management plan, or the 
public water system has no urban water management plan, the water 
assessment for the project shall include a discussion with regard to whether the 

single dry, and multiple dry water years during a 20-year projection will meet the 
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projected water demand associated with the proposed project, in addition to the 

manufacturing uses. 
(4) If the city or county is required to comply with this part pursuant to subdivision 

(b), the water assessment for the project shall include a discussion with regard to 
whether the total projected water supplies, determined to be available by the city 
or county for the project during normal, single dry, and multiple dry water years 
during a 20-year projection, will meet the projected water demand associated 
with the proposed project, in addition to existing and planned future uses, 
including agricultural and manufacturing uses. 

There is no current UWMP that accounts for the projected water demand associated with the 
Project. Therefore, a discussion of the water supplies from the potential sources is included in 
this WSA and is presented in Sections 4 through 7. 
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4 WATER DEMAND 

4.1 Project Demand 

ology 
 Water Master Plan (WMP). The WMP uses a combination of 

population- and land use-based demand forecasting. Current water demand is calculated using 
a land use-based method, while projected water demand is calculated using a combination of 
land use- and population-based method (Carollo, 2015). 

For current water demand, the WMP developed water demand factors (WDF) for each land use. 
WDFs are estimated amounts of water usage per area for a given land use and were derived 
from billing records geospatially placed. For residential, an average gpd/DU of 392 was 
developed by combining the 2020 UWMP target of 137 gpcd with the 2021 Census 
average household of 2.86. For hotel and retail, an average unit demand of 115 gpd/room was 
developed in the WMP using historical billing records and water use numbers for several 
existing hotels. For commercial, the WDF is taken from Table 3.5 of the WMP and is measured 
in gpd/ac (Carollo, 2015). rent water 
demand. The current Project water demand is summarized in Table 1. 

Table 1. Project Water Demand 

Land Use DU/Rooms Building Area 
(ac) 

WDF 
(gpd/DU, 

gpd/room, gpd/ac) 

Water 
Demand 

(gpd) 

Water 
Demand 

(AFY) 

Residential 547 - 392 214,424 240 

Hotel/Retail 170 - 115 19,550 22 

Commercial - 1.41 2,500 3,525 4 

   Total 237,499 266 

4.1.1 Projected Water Demand 

The projected water demand associated with the Project was calculated based on factors 
derived from the projected water demand presented in the UWMP. The projected 
water demand in the U  Water Conservation Master Plan, as 
well as demand models developed by Woodard & Curran and the Alliance for Water Efficiency 
Conservation Tracking Tool to project water use (Woodard & Curran, 2021). Factors were 
derived for each land use through year 2045. The projected water demand associated with the 
Project is summarized in Table 2. 
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Table 2. Projected Water Demand (AFY) 

Land Use 2025 2030 2035 2040 2045 

Residential 233 232 229 229 226 

Hotel/Retail 22 22 22 21 21 

Commercial 4 4 4 4 4 

Total 259 258 255 254 251 

4.2 City Demand 

industrial, irrigation, and agricultural uses. 
lost to non-revenue water and other losses. The City also sold water to customers in the Vista 
Irrigation District (VID). This water use is billed as single-family residential sector (Woodard & 
Curran, 2021). Table 3. 

Table 3. City Water Demand (2020) 

Use Type Water Volume 
(AFY) 

Single-Family 9,788 

Multi-Family 4,172 

Commercial 1,818 

Industrial 749 

Landscape 4,014 

Agricultural Irrigation 804 

Sales/Transfers/Exchanges to other agencies 9 

Losses 2,609 

 23,963 
 

4.2.1 City Projected Water Demand 

City chose to assume it will implement a conservation program that includes water conservation, 
smart meters, as well as non-potable recycled water conservation Residential demand 
represents the highest projected water use. The City anticipates continuing to provide a similar 
level of service to VID customers (Woodard & Curran, 2021). The City
demand through 2045 is summarized in Table 4. 
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Table 4. City  Water Demand (AFY) 

Land Use 2025 2030 2035 2040 2045 

Single-Family 9,872 9,740 9,692 9,655 9,660 

Multi-Family 4,298 4,316 4,377 4,379 4,431 

Commercial 1,819 1,788 1,837 1,870 1,898 

Industrial 932 1,001 1,040 1,069 1,092 

Landscape 2,119 574 645 675 733 

Agricultural Irrigation 557 232 232 232 233 

Commercial 1,444 1,447 1,448 1,447 1,453 

Total 21,041 19,098 19,271 19,327 19,500 
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5 WATER SUPPLY 

5.1 City Supply 

CWC Section 10910 states: 

(d)  
(1) The assessment required by this section shall include an identification of any 

existing water supply entitlements, water rights, or water service contracts 
relevant to the identified water supply for the proposed project, and a description 
of the quantities of water received in prior years by the public water system, or 
the city or county if either is required to comply with this part pursuant to 
subdivision (b), under the existing water supply entitlements, water rights, or 
water service contracts. 

(2) An identification of existing water supply entitlements, water rights, or water 
service contracts held by the public water system, or the city or county if either is 
required to comply with this part pursuant to subdivision (b), shall be 
demonstrated by providing information related to all of the following: 

(A) Written contracts or other proof of entitlement to an identified water 
supply. 

(B) Copies of a capital outlay program for financing the delivery of a water 
supply that has been adopted by the public water system. 

(C) Federal, state, and local permits for construction of necessary 
infrastructure associated with delivering the water supply. 

(D) Any necessary regulatory approvals that are required in order to be able 
to convey or deliver the water supply. 

5.1.1 City s Existing Water Supply 

purchased water and groundwater. 
The City purchases water from the San Diego County Water Authority (SDCWA). SDCWA is a 
regional water wholesaler that supplies water to San Diego County and serves 24 member 

imported Colorado River water and 
State Water Project (SWP) water; and desalinated seawater. SDCWA purchases imported 
water from the Metropolitan Water District of Southern California (MWD), which receives its 
supplies primarily from the SWP and the Colorado River. Among 26 member agencies, SDCWA 

. SDCWA also receives imported Colorado River water through 
transfers from the Imperial Irrigation District (IID) and conserved water from several canal-lining 
projects. In 1998, SDWCA entered into a transfer agreement with IID to purchase conserved 
agricultural water. Through this agreement and the execution of the 2003 Quantification 
Settlement Agreement (QSA) on the Colorado River, SDCWA will receive a volume that will 
increase annually and reach 200,000 AF by 2021 for 45 years, with an option to extend the 
agreement for an additional 30 years. SDCWA receives another 77,700 AFY of conserved water 
from lining of the All-American and Coachella Canals for 110 years (Woodard & Curran, 2021).  

In October 2015, SDCWA began purchasing treated desalinated seawater from the Carlsbad 
Desalination Plant, which is operated by Poseidon Resources Group. This desalinated seawater 
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before delivering mber agencies. 
Depending on where the City's connections to SDCWA's water system are located in relation to 
the Carlsbad Desalination Plant, the City may or may not receive desalinated seawater from 
SDCWA (Woodard & Curran, 2021). 

 drawn from the underlying Mission Valley Groundwater Basin 
(Mission Basin). The Mission Basin is described in detail in Section 5.2. A summary of the City
existing water supply in 2020 is provided in Table 5. 

Table 5. City  Existing Water Supply (2020) 
 

 

5.1.2  Projected Water Supply 

 water supply includes purchased water from SDCWA, expanded extraction 
and treatment of groundwater from the Mission Basin, and indirect potable reuse. The City is 
planning to expand its water supply through a project that will produce indirect potable reuse, or 
fully advanced treated (FAT) water. The project, known as Pure Water Oceanside, will produce 

advanced water treatment facility. The water will then be 
injected into the Mission Basin, and eventually extracted and treated at the MBGPF. The Pure 

water from SDCWA. The 
City completed the first phase of construction of the Pure Water Oceanside project early 2022 
(Woodard & Curran, 2021).  

The MBGPF has the capacity to treat the additional water from Pure Water Oceanside. The 
MBGPF has a treatment capacity of up to 7,130 AFY, but currently operates at only 32% 
capacity. To plan for an increase in treatment capacity, the City conducted studies to determine 
the impact groundwater pumping has on local groundwater levels. The studies concluded that 
the additional pumping from the expansion of the MBGPF will not have significant impacts to the 
existing groundwater-dependent vegetation during dry-periods of up to 3 years (Woodard & 
Curran, 2021). The City Table 6. 

Table 6. City's Projected Water Supply (AFY) 

Water Supply Supply Description 2025 2030 2035 2040 2045 

Purchased Water SDCWA 14,881 9,578 9,751 9,807 9,980 

Groundwater Mission Basin 2,800 2,800 2,800 2,800 2,800 

Indirect Potable 
Reuse Water 

Pure Water 
Oceanside 3,360 6,720 6,720 6,720 6,720 

 Total 21,041 19,098 19,271 19,327 19,500 
 

Water Supply Supply Source Water Volume 
(AFY) 

Purchased Water SDCWA 21,662 

Groundwater Mission Basin 2,302 

 Total 23,964 
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5.2 Groundwater Supply 

CWC Section 10910 states: 

(f) If a water supply for a proposed project includes groundwater, the following additional 
information shall be included in the water assessment: 

(1) A review of any information contained in the urban water management plan 
relevant to the identified water supply for the proposed project. 

(2) A description of any groundwater basin or basins from which the proposed 
project will be supplied. For those basins for which a court or the board has 
adjudicated the rights to pump groundwater, a copy of the order or decree 
adopted by the court or the board and a description of the amount of 
groundwater the public water system, or the city or county if either is required to 
comply with this part pursuant to subdivision (b), has the legal right to pump 
under the order or decree. For basins that have not been adjudicated, 
information as to whether the department has identified the basin or basins as 
overdrafted or has projected that the basin will become overdrafted if present 
management conditions continue, in the most current bulletin of the department 
that characterizes the condition of the groundwater basin, and a detailed 
description by the public water system, or the city or county if either is required to 
comply with this part pursuant to subdivision (b), of the efforts being undertaken 
in the basin or basins to eliminate the long-term overdraft condition. 

(3) A detailed description and analysis of the amount and location of groundwater 
pumped by the public water system, or the city or county if either is required to 
comply with this part pursuant to subdivision (b), for the past five years from any 
groundwater basin from which the proposed project will be supplied. The 
description and analysis shall be based on information that is reasonably 
available, including, but not limited to, historic use records. 

(4) A detailed description and analysis of the amount and location of groundwater 
that is projected to be pumped by the public water system, or the city or county if 
either is required to comply with this part pursuant to subdivision (b), from any 
basin from which the proposed project will be supplied. The description and 
analysis shall be based on information that is reasonably available, including, but 
not limited to, historic use records. 

(5) An analysis of the sufficiency of the groundwater from the basin or basins from 
which the proposed project will be supplied to meet the projected water demand 
associated with the proposed project. A water assessment shall not be required 
to include the information required by this paragraph if the public water system 
determines, as part of the review required by paragraph (1), that the sufficiency 
of groundwater necessary to meet the initial and projected water demand 
associated with the project was addressed in the description and analysis 
required by paragraph (4) of subdivision (b) of Section 10631 

5.2.1 Mission Basin  

The Mission Basin is a subbasin of the San Luis Rey Valley Groundwater Basin and is situated 
in northwestern San Diego County. It extends from the Pacific Ocean to just past the eastern 
edge of the City and underlies the San Luis Rey River. The basin is primarily an alluvial basin 
with a storage capacity of 240,000 AF. There are currently no adjudicated areas in the basin, or 
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areas where groundwater rights of all overlying landowners and appropriators are determined 
by the court. The basin's high concentrations of total dissolved solids (TDS), which can range 
from 500 mg/L to 2,000 mg/L, require desalting before distribution (DWR, 2003). 

The Mission Basin 
Groundwater Management Act (SGMA) Basin Prioritization Dashboard, despite the San Luis 
Rey Valley Groundwater Basin designated as a medium priority basin by the California 
Statewide Groundwater Elevation Monitoring (CASGEM) program. As a result, the City is no 
longer looking to form a Groundwater Sustainability Agency (GSA), or the designation as a 
legally distinct basin, from the San Luis Rey Valley Groundwater Basin (Woodard & Curran, 
2021). 

5.2.2 Mission Basin Groundwater Purification Facility 

The MBGPF is a desalting treatment facility that treats brackish groundwater extracted from the 
Mission Basin. Water is extracted through 8 wells, including 4 on-site wells located at the 
MBGPF site and 4 off-site wells located in the eastern portion of the basin. The MBGPF was 
first put into operation in 1992, with a capacity of 2.0 MGD, and later expanded in 2002 to reach 
its current capacity of 6.37 MGD, or 7,130 AFY. In order to maximize the use of this current 
capacity, the City is currently building 3 more production wells. Additionally, a third stage RO 
system is being built to produce more potable water while releasing less brine into the ocean via 
the Oceanside Ocean Outfall (Woodard & Curran, 2021). The City
the last five years is presented in Table 7. 

Table 7. s Groundwater Pumping Volumes (AFY) 

Basin 2016 2017 2018 2019 2020 

Mission Basin 2,313 1,491 2,749 2,450 2,302 

Total 2,313 1,491 2,749 2,450 2,302 
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6 WATER SUPPLY RELIABILITY 

Many factors can affect water service reliability, including climate, such as drought and snow 
melt; environmental needs, such as minimum flow requirements for habitat; and cost, such as 
the cost to buy or produce water or the cost to expand systems to deliver water. Other factors 
include unplanned sudden events such as earthquakes, chemical spills, and power outages at 
the treatment or pumping facilities. The City has undergone reliability planning to prepare for 
these kinds of situations (Woodard & Curran, 2021). 

The City is one of the 24 member agencies of SDCWA. Due to its member agency status, the 
City is allowed to directly purchase water from SDCWA for its needs. The City relies on SDCWA 
to do everything it can to guarantee there will be enough imported water available to meet future 
demand. SDCWA is implementing long-term strategies to diversify th

d increase 
water use efficiency (Woodard & Curran, 2021).  

In order to maintain reliability during dry and multiple-dry years, SDCWA has made investments 
in carryover water, or water allocated to SDCWA but is not used in a given year. But even this 
source has proven not to be drought-proof and has prompted SDCWA to look into locally 
sourced supplies such as groundwater, recycled water, seawater desalination, and 
conservation. These efforts will reduce the demand of imported water from MWD. Currently, 

2030 (Woodard & Curran, 2021). 

In addition to development of local sources, water conservation initiatives help improve supply 
reliability by lowering water demand. In 1991, the City enacted Ordinance No. 091-15 which 
established a water conservation program for the City. It has since been updated with 
ordinances in 2008 and 2015, and most recently in 2021 (Woodard & Curran, 2021). 
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7 IS THE PROJECTED WATER SUPPLY 
SUFFICIENT FOR THE PROJECT? 

The main question to answer in a WSA is: 

gle 
dry, and multiple dry water years during a 20-year projection meet the projected water 

future uses, including agricultural and manufacturing uses? 

The following sections provide a comparison of normal, single-dry, and multiple dry year 
demand and supply for the City, including water demand associated with the Project.  

7.1 Normal Year Supply and Demand 

programs, the maintenance of its groundwater rights, the availability of additional imported water 
from SDCWA when needed, and indirect potable reuse (Woodard & Curran, 2021). 
current and projected water supply and demand comparison, including the Project demand is 
presented in Table 8. 

Table 8. Water Supply and Demand Comparison  Normal Year (AFY) 

Supply/Demand 2025 2030 2035 2040 2045 

Supply (City) 21,041 19,098 19,271 19,327 19,500 

Supply (Additional from SDCWA) 259 258 255 254 251 

Demand (City) 21,041 19,098 19,271 19,327 19,500 

Demand (Project) 259 258 255 254 251 

Difference (Supply Minus Demand) 0 0 0 0 0 
Note: Data from City  

7.2 Single-Dry Years Supply and Demand 

The single-dry year scenario is based on 2015, which was the City's driest year on record. 
During single-dry years, the City estimates that demand will increase by 7%. The City will 
continue to supply customers with groundwater and anticipated indirect potable reuse water 
supplies. The supply of local sources during single-dry years will remain consistent with 
availability during normal years (Woodard & Curran, 2021). 

To meet the remaining increase in demand during single-dry years, the City will purchase 
additional supply from SDCWA. The City anticipates that SDCWA will have enough supplies to 
support the additional purchases because SDCWA projects 100% reliability in a single-dry year. 
The City has sufficient supply to meet its cu
historically single-year drought (Woodard & Curran, 2021). 
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water supply and demand comparison during single-dry years, including the Project demand is 
presented in Table 9. 

Table 9. Water Supply and Demand Comparison  Single-Dry Year (AFY) 

Supply/Demand 2025 2030 2035 2040 2045 

Supply (City) 22,470 20,395 20,578 20,640 20,824 

Supply (Additional from SDCWA) 277 276 272 271 268 

Demand (City) 22,470 20,395 20,578 20,640 20,824 

Demand (Project) 277 276 272 271 268 

Difference (Supply Minus Demand) 0 0 0 0 0 
UWMP. 

7.3 Multiple-Dry Years Supply and Demand 

The multiple-dry year scenario is based on 2011 to 2015, which is the driest 5-year historical 
sequence on record. During multiple-dry years, the City estimates that demand will increase 
approximately by 7% in year 1, 8% in years 2 through 4, and 9% in year 5. The City will 
continue to supply customers with groundwater and anticipated indirect potable reuse water 
supplies. 

To meet the remaining increase in demand during multiple-dry years, the City will purchase 
additional supply from SDCWA. The City anticipates that SDCWA will have enough supplies to 
support the additional purchases because SDCWA anticipates 100% reliability in multiple-dry 
years due to the diversification of its supplies and availability of carryover water. The City has 

-dry years (Woodard & 
Curran, 2021). 
multiple-dry years, including the Project demand is presented in Table 10. 

Table 10. Water Supply and Demand Comparison  Multiple-Dry Years (AFY) 

 Supply/Demand 2025 2030 2035 2040 2045 

First 
Year 

Supply (City) 22,573 20,488 20,673 20,735 20,920 

Supply (Additional from SDCWA) 278 277 274 273 269 

Demand (City) 22,573 20,488 20,673 20,735 20,920 

Demand (Project) 278 277 274 273 269 

Difference (Supply Minus Demand) 0 0 0 0 0 

Second 
Year 

Supply (City) 22,654 20,562 20,748 20,810 20,995 

Supply (Additional from SDCWA) 279 278 275 273 270 

Demand (City) 22,654 20,562 20,748 20,810 20,995 

Demand (Project) 279 278 275 273 270 

Difference (Supply Minus Demand) 0 0 9 0 0 
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 Supply/Demand 2025 2030 2035 2040 2045 

Third 
Year 

Supply (City) 22,737 20,638 20,823 20,886 21,072 

Supply (Additional from SDCWA) 280 279 276 274 271 

Demand (City) 22,737 20,638 20,823 20,886 21,072 

Demand (Project) 280 279 276 274 271 

Difference (Supply Minus Demand) 0 0 0 0 0 

Fourth 
Year 

Supply (City) 22,821 20,714 20,900 20,963 21,150 

Supply (Additional from SDCWA) 281 280 277 276 272 

Demand (City) 22,821 20,714 20,900 20,963 21,150 

Demand (Project) 281 280 277 276 272 

Difference (Supply Minus Demand) 0 0 0 0 0 

Fifth 
Year 

Supply (City) 22,851 20,741 20,928 20,991 21,178 

Supply (Additional from SDCWA) 281 280 277 276 273 

Demand (City) 22,851 20,741 20,928 20,991 21,178 

Demand (Project) 281 280 277 276 273 

Difference (Supply Minus Demand) 0 0 0 0 0 
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8 CONCLUSIONS 

This WSA assessed water supplies available during normal, single-dry, multiple-dry 
years to see if they can meet the projected water demand for the Project, in addition to the 

 existing and planned future uses. The Project will add 267 AFY of water demand in the 
current year. The Project is located withi  area and can be served by a new 

. 

The City has sufficient supply to meet the current and projected supply during normal, single-
dry, and multiple-dry years. In single-dry and multiple-dry years, the City will purchase additional 
water from SDCWA. These additional purchases are anticipated to be accommodated for all 
years, since SDCWA projects 100% reliability in all future years. No supply deficit is anticipated. 
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1.0 INTRODUCTION

The proposed project site is in the Oceanside Transportation Center (OTC) located at 235 South 
Tremont Street. The Project site is approximately 10.2 acres, and is generally bound by Tremont 
Street to the east, AT&SF Railroad and Cleveland Street to the west, Seagaze Drive to the north, 
and Missouri Avenue to the south.  

This study consists of an analysis of the proposed and existing water and sewer facilities that will 
support the proposed NTCD Oceanside Transit Center project, referred herein as the Tremont 
Site.  The project site will be served by City’s water and sewer system. The project location is 
shown on Figure 1-1 below. 

         

                                                        Figure 1-1: Location Map 
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2.0 LAND USE 

The project site falls within several zones under the City of Oceanside Comprehensive Zoning 
Ordinance, as listed in Table 2-1.  The project is a transit-oriented development and will be a 
mixed -use program generally consisting of a hotel with 141 rooms, multi-family residential 
buildings with 547 units, office buildings for NCTD, transit center, parking for transit riders, plus 
retail, cultural, entertainment, and indoor and outdoor amenity spaces.  

Table 2-1 Existing Land Use and Zoning 

Zoning Designation Zoning Description 

D-5 – Downtown District High-density residential neighborhood 

D-14 – Downtown District Public transportation and railway uses 

OP – Office Professional 
District 

Low intensity office uses compatible with adjacent 
residential uses 

PUT Public utility and transportation 

R-3 Residential district 

D-5 – Downtown District High-density residential neighborhood 

The proposed land uses are shown in Table 2-2 below. 

Table 2-2 Proposed Land Use 

Land Use 
Units/ Hotel 

Rooms 
Building /Area (sf) 

Hotel  141 79,100 

Multi-Family Residential 547 530,300 

Commercial Area (Office / Retail / Community) - 94,025 

Landscape Area (indoor and outdoor amenity) - 121,200

Transit Center and Bus Transit - 39,600 

Parking - 538,800

Infrastructure - 15,900 

The proposed project site tentative map is provided in Appendix A. 
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3.0 POTABLE WATER SYSTEM 

3.1 POTABLE WATER DEMANDS 

Potable water demands for the proposed project were estimated using water duty factors from 
the City of Oceanside 2015 Water and Sewer Master Plans, City’s Water, Sewer, and Recycled 
water Design and Construction Manual.  Table 3.1 below shows the estimated water demand for 
the project.  

 

Table 3.1 Proposed Potable Water Demands 
 

Land Use Description 
Dwelling 

Units/ 
Rooms 

Building/ 
Area 
(sf) 

Average 
Day 

Demands 
(gpm) (1) 

Maximum 
Day 

Demands 
(gpm) (2) 

Peak Hour 
Demands 
(gpm) (2)

Hotel  141 79,100 11 22 34 

Multi-Family Residential  547 530,300 58 117 176 

Commercial (Office / 
Retail/Community)

- 94,025 3 6 8 

Landscape Area (Indoor and 
outdoor Amenity) (3) 

- - 33 67 100  

TOTAL NCTD Oceanside Project 
Potable Water Demand 

- - 106 212 318 

(1) The duty factor used for hotel is 115 gpd/room per 2015 Water Master Plan. The duty factor of 
154 gpd/du is used for multi-family residential.  The duty factor of 1,850
gpd/ac was used for commercial area (office/retail/community). 

(2) Max Day Demand= 2.0 * Ave Day Demand, Peak Hourly Demand = 3.0* Ave Day Demand, per 
the City of Oceanside Design Criteria. 

(3) An irrigation demand of 100 gpm was given by the landscape designer, assuming (4) 1-inch 
meters each 25 gpm.  

 

For this study it is assumed the landscape area irrigation demands will be supplied by the 
potable water system via separate irrigation meters. However, City of Oceanside is planning to 
convert the existing 16-inch Camp Pendleton Outfall line in Tremont Street from Seagaze Drive to 
Oceanside Boulevard to recycle water in the future. Therefore, when this recycled water is 
available the proposed project site irrigation demand will be supplied by the recycled water 
system. It is recommended to install the proposed irrigation meters on Tremont Street, so it can 
be easily connected to the future 16-recycled water line in Tremont Street.
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3.2 HYDRAULIC ANALYSIS

Based on City’s 2015 Water Master Plan, the project site is located in pressure zone Talone (320). 
Hydraulic boundary conditions were provided by fire flow tests that were performed at the site, 
and witnessed by the City of Oceanside Fire Department and Public Utilities Department.  Fire flow 
test results with test fire hydrant location exhibits are provided in Appendix B. The existing system 
pressure and available fire flow were estimated per these fire flow tests.   

The project approved fire master plan is not available, therefore, the City of Oceanside standard 
criteria of 4,000 gpm was assumed for the project site. 

The potable water system computer analysis was performed using Innovyze InfoWater Pro 
modeling software. The fire flow test results were modeled as a supply reservoir and a pump to 
simulate the pressure and available fire flow to the area.  

The model results indicate that during peak hour demands pressures range from 85 to 91 psi within 
vicinity of the project site. The resulting minimum service pressures meet the City’s minimum 
pressure requirements. 

The 4,000 gpm fire flow was applied to all the nodes in the project site, using InfoWater Pro fire flow 
simulation, which assumes flow going to one fire hydrant at a time. The minimum residual pressure 
on existing offsite fire hydrants is 50 psi.  The maximum day plus fire flow condition was also 
analyzed with fire flows equally split between two (2) fire hydrants.  Minimum residual pressure for 
maximum day plus fire on on-site fire hydrant node is 59 psi.  The maximum velocity during a fire 
event is 10.1 fps in the proposed on-site pipelines and 11.6 fps in the existing offsite pipelines. The 
resulting residual pressures and maximum pipeline velocity comply with the City of Oceanside 
requirements. The modeling results are shown in Table 3.2 below: 

Table 3.2 Potable Water Hydraulic Modeling Results 

Zone 
Peak Hour 
Pressure 
Range 

Max Day Demand 
Plus Fire Minimum 
Residual Pressure 

Maximum 
Pipe 

Velocity 

Proposed On-Site Pipelines 87 -90 psi 59 psi 10.1 

Existing Off-Site Pipelines 85- 91 psi 50 psi 11.6 

The hydraulic analysis revealed the need to upsize one offsite domestic water line in Missouri Ave 
from 6” ACP to 8” PVC. The existing 6” ACP water lines within the allies adjacent to the project 
site will also need to be replaced with 8” PVC.  The minimum pressure and maximum velocity 
results reported In Table 3.2 are based on the 8-inch pipe upsizing. 
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All other offsite pipelines are of sufficient size to support the proposed uses.  All on site public 
water is proposed to be 8-inch and 10-inch.  

The proposed potable water system is shown on Figure 3-1. 
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4.0 SEWER COLLECTION SYSTEM

4.1 SEWER FLOW MONITORING

A sewer system capacity analysis was conducted to evaluate the capacity of the existing sewer 
system to accept the generated wastewater flows from the proposed project site.  To facilitate 
the sewer system capacity analysis, flow monitoring was performed by ADS Environmental at two 
manhole locations downstream of the project site.  Flow monitoring location # 1 was at the 
intersection of Pier View Way and S. Cleveland Street.  The monitoring location #2 was at 
intersection of Tait Street and Witherby Street, upstream of the La Salina wastewater treatment 
plant.  The measured flows from the flow monitoring location #1was used for this analysis. The flow 
monitoring location #2 includes a very large tributary area and includes majority of the City’s 
collection system and was not evaluated for this study. Table 4.1 below shows the flow monitoring 
results.  

Table 4.1 Summary of Flow Monitoring Results 
   

Flow Monitoring Location  
Pipe 

Diameter 
(in)

Maximum 
Depth 
(inch)

Average 
Flow 

(mgd) 

Maximum 
Flow 

(mgd)

Maximum 
Velocity 

(fps) 

Location #1 (Cleveland St at 
Pier View way) 

10 
2.22 

(d/D=0.22) 
0.043 0.075 1.23 

Location #2 (Tait St at Witherby 
St, upstream of Treatment 
Plant) 

33  
19 

(d/D=0.58) 
3.914 6.553 (1) 3.06 

(1) Generally peak flow ranges between 5.025 and 5.488 mgd. 

The Flow monitoring locations and ADS flow monitoring report are provided in Appendix C.  

 

4.2 SEWER FLOWS 

The average day flows were calculated using generation factors from the City of Oceanside 
Sewer Master Plan and City’s Water, Sewer, and Recycled water Design and Construction 
Manual.  

Peak dry weather sewer flows from the proposed project site is anticipated to be approximately 
0.396 cfs. Per the sewer flow monitoring data and using the City’s duty factors the existing peak 
dry weather sewer flow from the existing areas within the offsite sewer Study Area is calculated to 
be 0.179 cfs.  
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Table 4.2 summarizes the estimated flows to be generated from the proposed project site and the 
existing areas within the offsite sewer Study Area. The limit of the offsite sewer Study Area is shown 
on Figure 4-2. 

Table 4.2 Estimated Sewer Flows for the Study Area 

Land Use Description 
Dwelling 

Units/ 
Rooms 

Building 
Area 
(sf) 

Proposed Estimated Sewer flows

Average Day (1)

Peak (2)

cfs  
gpd cfs  

Proposed Sewer Flow

Hotel  141 79,100 14,100 0.022 0.060 

Multi-Family Residential  547 530,300 76,580 0.119 0.326 

Commercial (Office / Retail) - 94,025 2,159 0.003 0.010 

Total NCTD Oceanside Project 
Proposed Sewer Flows 

- - 92,839 0.144 0.396 

Existing Sewer Flows      

Sewer Flow Monitoring on 
existing 10-inch sewer 

- - 43,000 0.066 0.116 

Multi -Family Residential 76 - 10,640 0.016 0.058 

Commercial - 44,465 1,021 0.002 0.005 

Total Existing Sewer Flows - - 54,661 0.084 0.179 

Total Sewer Flows from Study 
Area 

- - 147,500 0.228 0.575 

(1) The generation factor used for hotel is 100 gpd/room per 2015 Sewer Master Plan. The 
generation factor of 140 gpd/du was used for multi-family residential.  The generation factor of 
1,000 gpd/ac was used for commercial area (office/retail). 

(2) Based on City of Oceanside Design Guidelines a peaking factor of 2.75 for residential and hotel 
and a peaking factor of 2.9 for commercial areas were applied to proposed average flows. A 
peaking factor of 3.5 for existing residential and a peaking factor of 3.08 for existing commercial 
areas were applied to existing average flows.  

 

4.3 SEWER ANALYSIS 

The sewer analysis was conducted using Innovyze InfoSewer modeling software. A steady state 
peak dry weather flow hydraulic analysis was performed to verify the capacity of the proposed 
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on-site sewer and the existing off-site sewer systems within the offsite sewer Study Area. The sewer 
analysis was performed using the site plan available at the time of the analysis. 

 

4.3.1 Onsite Public Sewer

The on-site sewer is proposed to be an 8-inch diameter pipe. The hydraulic analysis results are 
shown in Table 4.3 below. 

Table 4.3 Onsite Sewer Hydraulic Analysis Results 
 

Description Location
Pipe 

Diameter 
(in)  

Min. 
Slope 

Max. 
d/D 

Velocity 
(fps) 

8-inch sewer (northeast of 
Michigan Ave) 

Cleveland 
St 

8 0.005 0.38 2.16 

8-inch sewer (northwest of 
Topeka Street) 

Cleveland 
St 

8 0.005 0.27 1.80 

Due to relatively low peak flows, the velocities in the 8-inch sewer pipes are less than 2 fps as 
shown in Table 4.3.  

 

4.3.2 Offsite Public Sewer 

Onsite sewer flows from the northwest side of the project site are conveyed to the existing offsite 
10-inch pipe in Seagaze Street. The existing 10-inch sewer continues in Cleveland and Pier View 
Streets and connects to existing 21-inch trunk sewer in Myer Street. Onsite sewer flows from the 
northeast side of the project site are conveyed to the existing 8-inch sewer in Missouri Street, which 
is connected to the existing 8-inch sewer in Cleveland Street. The existing 8-inch sewer continues 
in Cleveland Street and connects to 12-inch sewer in Wisconsin Avenue. The existing 12-inch sewer 
continues in Wisconsin Avenue then connects to 16-inch sewer in Myer Street. For this study, the 
existing off-site 10-inch sewer and 8-inch sewer in Cleveland Street are evaluated up to Pier View 
and Wisconsin Street. The off-site sewer and limit of study area are shown on Figure 4-2.  The 
hydraulic analysis results are shown in Table 4.4.
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Table 4.4 Offsite Sewer Hydraulic Analysis Results 

Description  Location 
Pipe 

Diameter 
(in)  

Min. 
Slope 

Max. 
d/D 

Velocity 
(fps) 

Off-Site Existing 8-inch sewer 
(Between Missouri St and 
Wisconsin Ave) 

Cleveland 
St 

8 0.004 0.44 2.18 

Off-Site Existing sewer 
(Between Seagaze Dr and Pier 
View Way))

Cleveland 
St 

10 0.004 0.29 1.94 

The hydraulic analysis shows that maximum d/D is less than 0.5 in all segments of offsite sewer 
within the study area and therefore, the flows from the proposed project site will not have a 
negative impact on the existing offsite public sewer system. 

Figure 4-1 and Figure 4-2 show the proposed onsite and existing offsite sewer collection systems, 
respectively. 

5.0 CONCLUSION 

The NTCD Oceanside Transit Center project in Tremont site will result in an increase in potable 
water demands and generated wastewater flow as compared to the existing condition. 
However, as shown by the hydraulic analyses of the potable water and sewer system, the 
proposed NTCD Oceanside project will not adversely impact City of Oceanside existing water 
and sewer system facilities. 

The proposed on-site potable water main pipelines range from 8-inch to 10-inch diameter. Per 
the hydraulic analysis and City of Oceanside requirements, approximately 310 LF of existing 6-
inch ACP water main will require upsizing to 8-inch PVC pipe in Missouri Avenue. Approximately 
472 LF of the existing 6-inch ACP water lines within the allies adjacent to the proposed project 
site will also need to be replaced with 8-inch PVC pipe.  

Based on the sewer model results, the 8-inch and 10-inch sewer downstream of the proposed 
project site in Cleveland Street have sufficient capacity to accept the generated wastewater 
flows from the proposed project site and will not be negatively impacted by the proposed flow 
generation. 
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- THIS MAP PREPARED SOLELY FOR ILLUSTRATION PURPOSE &
   IS NOT TO BE RELIED UPON FOR ENGINEERING DRAWINGS.
- SOME INFORMATION MAY NOT BE ACCURATE. Sewer Atlas Map No.D23
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Oceanside, CA TFM 082021

NCTD Oceanside Sewer Flow Monitoring

Final Report Submitted to Stantec August 26, 2021 



August 26, 2021

Mr. Ted Grove
Project Manager
Stantec
38 Technology Drive
Irvine, CA  92618-5312
ted.grove@stantec.com

SUBJECT: NCTD Oceanside Sewer Flow Monitoring 

Dear Mr. Grove,

ADS is pleased to submit the final report for the above referenced project.  The study was completed for Stantec on
behalf of Oceanside, CA. The metering was conducted at two (2) locations. The monitoring period was Wednesday, 
August 11, 2021 to Tuesday, August 17, 2021.

The report contains depth, velocity, and quantity hydrographs as well as daily long tables for the metering period. An
Excel file containing depth, quantity, and velocity entities for the monitoring location in 5-minute format is also provided.

In addition, we would be happy to further explain any details about the report that may seem unclear. Should you have
any questions or comments, you may contact the Project Manager, Neil Volk at 858.571.0045.

It has been our pleasure to be of service to you in the performance of this project. Thank you for choosing ADS products
and services to meet your flow monitoring needs.

Sincerely,
ADS ENVIRONMENTAL SERVICES

Jackie Crutcher
Data Manager, West Region
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Ted Grove
Project Manager

Stantec
38 Technology Drive

Irvine, CA  92618-5312
ted.grove@stantec.com

Prepared By:

ADS, LLC
4820 Mercury St., Suite C

San Diego, CA 92111
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Stantec entered into an agreement with ADS Environmental Services to conduct flow monitoring at (2) two locations in
the Oceanside, CA Sanitary Collection System. The study was scheduled for a period of (7) seven calendar days.
Once in place, the flow monitoring equipment was to be used to measure depth, velocity, and to quantify flows. The
objective of this study was to confirm sanitary sewer flows and to determine line capacity.  

Project Scope

The scope of this study involved using a flow monitor to quantify wastewater flow at the designated locations for the 7-
day time period. Specifically, the study included the following key components.

Investigate the proposed flow-monitoring site for adequate hydraulic conditions

Flow monitor installation

Flow monitor confirmations and data collections

Flow data analysis

Equipment installation was completed on August 9, 2021.  The monitoring period began on August 11, 2021 and
was completed on August 17, 2021. Upon completion of the study, equipment was removed from the system.

The ADS FlowShark Triton monitor was selected for this project. This flow monitor is an area velocity flow monitor that
uses both the Continuity and Manning's equations to measure flow.

The ADS FlowShark Triton monitor consists of data acquisition sensors and a battery-powered microcomputer. The
microcomputer includes a processor unit, data storage, and an on-board clock to control and synchronize the sensor
recordings. The monitor was programmed to acquire and store depth of flow and velocity readings at 5-minute intervals.

The FS Triton monitor features cross-checking using multiple technologies in each sensor for continuous running of
comparisons and tolerances. The FS Triton monitor can support two (2) sets of sensors. The sensor option used for this
project was:

The Peak Combo Sensor installed at the bottom of the pipe includes three types of data acquisition technologies.

Flow Monitoring Equipment

Introduction
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The up looking ultrasonic depth uses sound waves from two independent transceivers to measure the distance from
the sensor upward toward the flow surface; applying the speed of sound in the water and the temperature measured by
sensor to calculate depth.

The pressure depth is calculated by using a piezo-resistive crystal to determine the difference between hydrostatic and
atmospheric pressure. The pressure sensor is temperature compensated and vented to the atmosphere through a
desiccant filled breather tube.

To obtain peak velocity, the sensor sends an ultrasonic signal at an angle upward through the widest cross-section of
the oncoming flow. The signal is reflected by suspended particles, air bubbles, or organic matter with a frequency shift
proportional to the velocity of the reflecting objects. The reflected signal is received by the sensor and processed using
digital spectrum analysis to determine the peak flow velocity.

Installation

Installation of flow monitoring equipment typically proceeds in four steps. First, the site is investigated for safety and to
determine physical and hydraulic suitability for the flow monitoring equipment. Second, the equipment is physically
installed at the selected location. Third, the monitor is tested to assure proper operation of the velocity and depth of flow
sensors and verify that the monitor clock is operational and synchronized to the master computer clock. Fourth, the
depth and velocity sensors are confirmed and line confirmations are performed.

In pipes up to 42 inches in diameter, the sensors were mounted on expandable stainless-steel rings, inserted at least a
foot upstream into influent pipes and tightened against the inside walls of the pipes. Influent pipe installations reduce the
influences of turbulence and backwater often caused by changes in channel geometry in manholes.
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Data Collection, Confirmation, and Quality Assurance

Data collects were done remotely via wireless connect on a weekly basis. As needed, during the monitoring period,
field crews visit each monitoring location to verify proper monitor operation and document field conditions. The following
quality assurance steps are taken to assure the integrity of the collected data:

Measure power supplies: monitors were powered by dry cell battery packs. Voltages were recorded and battery packs
replaced, as necessary. Separate batteries provided back-up power to memory allowing primary batteries to be replaced
without loss of data.

Clock synchronization: Field crews synchronized monitor clocks to master clocks.

Confirm depth and velocity readings: Field crews descended into meter manholes to manually measure depths and
velocities and compare the meter readings to confirm that they agreed. The site met the criteria for confirmation for 
depth and velocity unless noted otherwise in the site commentary section.  They also measured silt levels, if any,
in the inverts of the pipes. Silt areas were subtracted from flow areas to compute true areas of flow.

Confirm average velocities through cross-sectional velocity profiles: Since ADS velocity sensors measure peak
velocity, field crews collected cross-sectional velocity profiles in order to develop a relationship between peak and
average velocity in lines that meet the hydraulic criteria.

Upload and Review Data: Data collected from the monitors were uploaded and reviewed by a Data Analyst for
completeness, outliers and deviations in the flow patterns, which indicate system anomalies or equipment failure.

There are two main equations used to measure open channel flow: the Continuity Equation and the Manning Equation.
The Continuity Equation, which is considered the most accurate, can be used if both depth of flow and velocity are
available. In cases where velocity measurements are not available or not practical to obtain, the Manning Equation can
be used to estimate velocity from the depth data based on certain physical characteristics of the pipe (i.e. the slope and
roughness of the pipe being measured). However, the Manning equation assumes uniform, steady flow hydraulic
conditions with non-varying roughness, which are typically invalid assumptions in most sanitary sewers. The Continuity
Equation was used exclusively for this study.

Continuity Equation

The Continuity Equation states that the flow quantity (Q) is equal to the wetted area (A) multiplied by the average velocity
(V) of the flow.

Flow Quantification Methods
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Q = A * V

This equation is applicable in a variety of conditions including backwater, surcharge, and reverse flow.

Data Analysis

A flow monitor is typically programmed to collect data at 5-minute intervals throughout the monitoring period. The monitor
stores raw data consisting of (1) the ultrasonic depth, (2) the peak velocity and (3) the pressure depth. The data is
imported into ADS's proprietary software and is examined by a data analyst to verify its integrity. The data analyst also
reviews the daily field reports and site visit records to identify conditions that would affect the collected data.

Velocity profiles and the line confirmation data developed by the field personnel are reviewed by the data analyst to
identify inconsistencies and verify data integrity. Velocity profiles are reviewed and an average to peak velocity ratio is
calculated for the site. This ratio is used in converting the peak velocity measured by the sensor to the average velocity
used in the Continuity equation. The data analyst selects which depth sensor entity will be used to calculate the final
depth information. Silt levels present at each site visit are reviewed and representative silt levels established.

Occasionally the velocity sensor's performance may be compromised resulting in invalid readings sporadically during the
monitoring period. This is generally caused by excessive debris (silt) blocking the sensor's crystals, shallow flows (~< 1")
that may drop below the top of the sensor or very clear flows lacking the particles needed to measure rate. In order to use
the Continuity equation to quantify the flow during these periods, a Data Analyst and/or Engineer will use the site's
historical pipe curve (depth vs. velocity) data along with valid field confirmations to reconstitute and replace the false
velocity recordings with expected velocity readings for a given historical depth along the curve.

Selections for the above parameters can be constant or can change during the monitoring period. While the data
analysis process is described in a linear manner, it often requires an iterative approach to accurately complete.

Data Presentation

This type of flow monitoring project generates a large volume of data. To facilitate review of the data, results have been
provided in graphical and tabular formats. The flow data is presented graphically in the form of scattergraphs and
hydrographs. Hydrographs are based on hourly averaging. Tables are provided in daily average format. These tables
show the flow rate for each day, along with the daily minimum and maximums, the times they were observed, the total
daily flow, and total flow for the month (or monitoring period). The following explanation of terms may aid in interpretation
of the flow data table and hydrograph.

DEPTH - Final calculated depth measurement (in inches)

QUANTITY - Final calculated flow rate (in MGD)

VELOCITY - Final calculated flow velocity (in feet per second)

REPORT TOTAL - Total volume of flow recorded for the indicated time period (in MG)

Data Analysis and Presentation
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leveland
Site Commentary 

SITE INFORMATION

OBSERVATIONS

Site Cleveland functioned under normal conditions during the period Wednesday, August 11, 2021 to Tuesday, August 17, 2021. No 
surcharge conditions were experienced by this line. Review of the scattergraph shows that free flow conditions were maintained
throughout the study period.

Flow depth and velocity measurements recorded by the flow monitor are consistent with field confirmations conducted and support the 
relative accuracy of the flow monitor at this location.

Average flow depth, velocity, and quantity data observed during Wednesday, August 11, 2021 to Tuesday, August 17, 2021, along 
with observed minimum and maximum data, are provided in the following table. In regard to depth, the 1.81 average depth of flow 
represents approximately 18.3 percent of capacity. 

Observed Flow Conditions

Item DFINAL (in) VFINAL (ft/s) QFINAL (MGD - Total 
MG)

Average 1.81 0.93 0.043

Minimum 1.25 0.50 0.013

Maximum 2.22 1.23 0.075

Min Time 08/15/2021 05:00:00 08/11/2021 03:00:00 08/15/2021 05:00:00

Max Time 08/15/2021 16:00:00 08/12/2021 10:00:00 08/15/2021 16:00:00

Based upon the quality and consistency of the observed flow depth and velocity data, the Continuity equation was used to calculate
flow rate and quantities during the monitoring period. 

Values in the Observed Flow Conditions and data on the graphical reports are based on the one hour average.

DATA UPTIME

Data uptime observed during Wednesday, August 11, 2021 to Tuesday, August 17, 2021 is provided in the following table:

Pipe Round (9.88 in H)

Silt 0.00 (in)
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Percent Uptime
DFINAL (in) 100

VFINAL (ft/s) 100

QFINAL (MGD - Total MG) 100
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ADS Site Report
FM Initials:Project Name:

Site Name:

Project No.

Access: Type of
System:

Sanitary

Investigation Information:

Manhole Material / 

Pipe Material / Condition:

Commercial

Safety Notes:

Date/Time of Install 

Site Hydraulics:

Upstream Input: (L/S, P/S)

Upstream Manhole:

Downstream Manhole:

Depth of Flow (DOF):

Notes:

+/-

Cross Section Plan
Installation Information

Installation Type: Standard
Sensors Devices: CS4
Surcharge Height:
Rain Gauge Zone:

Yes No ? Distance
Trunk
Lift / Pump Station
WWTP
Other

Monitor Type

Pipe Height:

Data Acquisition
Manhole ID

Quality Form

Address/Location:

Oceanside Temp 2021 NL

Cleveland

Drive
Storm Combined

x

Manhole Information:Investigation Information:

Condition

Land Use:
TrunkResidential Industrial

Other Information:

Additional Site Information / Comments:

X

x

x

x

Monitor Model

x

Investigate Date:

City: Ocenside, Ca

ADS Triton+
Area/Velocity

Wireless

0

Concrete / Fair

CVP / Good

Backup

8/9/2021

x

N/A

N/A

N/A

N/A

Rev0 

Site locate near an entrance of a parking lot in the middle of 2 lanes 
Use TA-15 from WATCH manual

N/A
218 N Cleveland

8/9/2021 @11:00 am

Good straight through flow

Pipe Width:

Peak Velocity

Silt

-0.25

1.08 ft/s

Manhole Depth:

22692.11.325
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Daily Tabular Report
08/11/2021 00:00 - 08/17/2021 23:59
ClevelandPipe: Round (9.88 in H), Silt0.00 in

DFINAL (in) VFINAL (ft/s) QFINAL (MGD - Total MG)
Date Time Min Time Max Avg Time Min Time Max Avg Time Min Time Max Avg Total

08/11/2021 03:30 1.23 18:15 3.64 1.80 03:45 0.42 18:15 1.85 0.92 03:45 0.012 18:15 0.213 0.042 0.042
08/12/2021 02:10 1.23 15:45 3.45 1.81 03:00 0.44 14:45 1.63 0.93 03:00 0.012 15:45 0.171 0.043 0.043
08/13/2021 03:30 1.23 12:50 3.67 1.78 03:35 0.42 12:50 1.79 0.91 03:35 0.011 12:50 0.208 0.041 0.041
08/14/2021 01:25 1.20 20:50 2.69 1.80 03:20 0.41 07:30 1.42 0.93 02:20 0.011 20:50 0.099 0.042 0.042
08/15/2021 04:55 1.21 16:00 3.41 1.79 02:20 0.39 16:00 1.90 0.91 05:35 0.010 16:00 0.200 0.043 0.043
08/16/2021 04:50 1.27 06:35 3.23 1.80 04:40 0.55 06:35 1.66 0.91 04:50 0.015 06:35 0.162 0.040 0.040
08/17/2021 05:00 1.30 10:20 3.27 1.87 05:30 0.47 10:20 1.69 0.99 05:30 0.013 10:20 0.168 0.047 0.047

08/11/2021 00:00 - 08/17/2021 23:59
DFINAL

(in)
VFINAL

(ft/s)
QFINAL 
(MGD -

Total MG)
Total 0.298

Average 1.81 0.93 0.043
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Witherby
Site Commentary

SITE INFORMATION

OBSERVATIONS

Site Witherby functioned under normal conditions during the period Wednesday, August 11, 2021 to Tuesday, August 17, 2021. No 
surcharge conditions were experienced by this line.  The 3.0 inches of silt represents approx. 19 percent of the average depth of 15.84 
inches.  Review of the scattergraph shows that free flow conditions were maintained throughout the study period.

Flow depth and velocity measurements recorded by the flow monitor are consistent with field confirmations conducted and support the
relative accuracy of the flow monitor at this location.

Average flow depth, velocity, and quantity data observed during Wednesday, August 11, 2021 to Tuesday, August 17, 2021, along 
with observed minimum and maximum data, are provided in the following table. In regard to depth, the 15.84 average depth of flow 
represents approximately 47.3 percent of capacity. 

Observed Flow Conditions

Item DFINAL (in) VFINAL (ft/s) QFINAL (MGD - Total 
MG)

Average 15.84 2.28 3.914

Minimum 12.06 1.23 1.364

Maximum 19.00 3.06 6.553

Min Time 08/16/2021 03:00:00 08/16/2021 03:00:00 08/16/2021 03:00:00

Max Time 08/12/2021 22:00:00 08/12/2021 22:00:00 08/12/2021 22:00:00

Based upon the quality and consistency of the observed flow depth and velocity data, the Continuity equation was used to calculate
flow rate and quantities during the monitoring period. 

Values in the Observed Flow Conditions and data on the graphical reports are based on the one hour average.

DATA UPTIME

Data uptime observed during Wednesday, August 11, 2021 to Tuesday, August 17, 2021 is provided in the following table:

Percent Uptime
DFINAL (in) 100

VFINAL (ft/s) 100

QFINAL (MGD - Total MG) 100

Pipe Elliptical (33.5 in H x 33.5 in W)

Silt 3.00 (in)
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ADS Site Report
FM Initials:Project Name:

Site Name:

Project No.

Access: Type of
System:

Sanitary

Investigation Information:

Manhole Material / 

Pipe Material / Condition:

Commercial

Safety Notes:

Date/Time of Install 

Site Hydraulics:

Upstream Input: (L/S, P/S)

Upstream Manhole:

Downstream Manhole:

Depth of Flow (DOF):

Notes:

+/-

Cross Section Plan
Installation Information

Installation Type: Standard
Sensors Devices: CS4/CS5
Surcharge Height:
Rain Gauge Zone:

Yes No ? Distance
Trunk
Lift / Pump Station
WWTP
Other

Monitor Type

Pipe Height:

Data Acquisition
Manhole ID

Quality Form

Address/Location:

Oceanside Temp 2021 NL

Witherby

Drive
Storm Combined

x

Manhole Information:Investigation Information:

Condition

Land Use:
TrunkResidential Industrial

Other Information:

Additional Site Information / Comments:

x

x

X

x

Monitor Model

x

Investigate Date:

City: Ocenside, Ca

ADS Triton+
Area/Velocity

Wireless

0

Concrete / Fair

VCP / Good

Backup

8/9/2021

x

N/A

N/A

N/A

N/A

Rev0 

Minor Traffic control TA-3 From WATCH Manual 

N/A
Tait st. & Witherby st.

8/9/2021 @ 7:00 am

Silt and rocks present in flow

Pipe Width:

Peak Velocity

Silt

-0.25

2.27 ft/s

Manhole Depth:

22692.11.325

Silt an rocks in pipe
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Daily Tabular Report
08/11/2021 00:00 - 08/17/2021 23:59
WitherbyPipe: Elliptical (33.5 in H x 33.5 in W), Silt3.00 in

DFINAL (in) VFINAL (ft/s) QFINAL (MGD - Total MG)
Date Time Min Time Max Avg Time Min Time Max Avg Time Min Time Max Avg Total

08/11/2021 05:00 12.96 21:15 18.17 16.00 02:00 1.26 21:15 3.20 2.31 02:00 1.570 21:15 6.451 4.006 4.006
08/12/2021 04:30 13.14 22:30 19.58 16.47 03:00 1.35 22:30 3.39 2.33 04:30 1.754 22:30 7.538 4.231 4.231
08/13/2021 03:15 12.04 11:15 17.41 15.46 03:00 1.23 09:30 2.94 2.23 03:15 1.381 11:00 5.406 3.708 3.708
08/14/2021 05:45 12.11 10:15 17.93 15.80 04:45 1.19 13:30 2.88 2.25 05:45 1.332 11:30 5.637 3.850 3.850
08/15/2021 05:00 12.17 10:45 18.45 15.90 05:30 1.14 10:45 3.14 2.33 05:30 1.303 10:45 6.457 4.052 4.052
08/16/2021 04:00 11.80 12:15 17.71 15.62 03:45 1.11 09:00 2.96 2.24 03:45 1.193 09:00 5.678 3.789 3.789
08/17/2021 03:30 11.77 19:45 17.74 15.61 03:30 1.15 13:30 2.94 2.25 03:30 1.223 13:30 5.647 3.765 3.763

08/11/2021 00:00 - 08/17/2021 23:59
DFINAL

(in)
VFINAL

(ft/s)
QFINAL 
(MGD -

Total MG)
Total 27.398

Average 15.84 2.28 3.914
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