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ES EXECUTIVE SUMMARY 

The primary purpose of the Rincon del Diablo Municipal Water District (District) Sewer Master 
Plan Update is to evaluate the available capacity of the Harmony Grove Village Water Reclamation 
Facility (HGVWRP) including decreased wastewater production identified since the facility was 
placed into operation.  Original design parameters for the HGVWRP were based on wastewater 
generation values of 215 gallons per day per equivalent dwelling unit (gpd/EDU).  Data collected 
over the initial months of plant operation underscores that the wastewater generation rate is 
significantly lower, approximately 140 gpd/EDU.  This reduction in wastewater generation 
suggests that the plant will have unused capacity that can be used to provide wastewater service 
to other emerging developments within the District’s service area with minimal plant process 
augmentation.  

Wastewater service within the Harmony Grove and Eden Valley service areas is currently planned 
to potentially include separately constructed and managed collection and treatment facilities for each 
of the three communities (Harmony Grove Village, Valiano, and Harmony Grove Village South). 
Recycled water from these facilities is used for irrigation purposes within the new communities, as 
well as in the greater District recycled water service area.  The District has been providing recycled 
water within its service area for several years, acquiring recycled water from the City of Escondido. 

The District, with the intent of minimizing community impact and lowering overall cost, recently 
activated its latent wastewater powers and assumed operational responsibility for the HGVWRP. 
As the HGVWRP is the only operating recycled water facility in the service area, it is reasonable 
to evaluate alternatives that maximize recycled water production. 

ES.1 Background 

Two residential communities located within unincorporated portions of the Harmony Grove 
service area of northern San Diego County (County), specifically the Valiano and Harmony Grove 
Village South (HGVS) communities, have been approved by the County. The County previously 
approved the Harmony Grove Village (HGV) development. 

The County transferred ownership of the HGVWRP to the District, and the District, through 
LAFCO action, is the wastewater service provider within the defined service area. The District 
is obligated to provide safe, cost-effective wastewater service within its service area in accordance 
with State and local regulations.  

In addition to the three identified communities, the Eden Valley community, located north and 
west of the Harmony Grove service area, is a rural community with no existing wastewater 
service. The existing homes have onsite wastewater treatment systems (septic systems) for 
treatment and disposal of wastewater. Over time, septic systems are known to potentially fail, 



Sewer Master Plan Update 

9552.0001 
  2 October 2019 

and the District has received inquiries with regard to potential future wastewater collection 
system availability.  

ES.2 Onsite Wastewater Treatment Systems (OWTS) 

This study incorporates the requirements of the OWTS Policy with respect to providing future 
sewer service to the Eden Valley community. The evaluation quantifies the potential wastewater 
generation of septic systems that may be hydraulically tributary to a proposed or existing 
wastewater collection system. This study does not establish mandatory connection of septic 
systems to existing or future wastewater systems.  

ES.3 Water Reclamation Evaluation 

As discussed, wastewater generation within the District’s service area is subdivided into four 
sources, including: 

• Harmony Grove Village (HGV) 
• Harmony Grove Village South (HGVS) 
• Valiano 
• Eden Valley 

 
At present, wastewater from HGV is tributary to the HGVWRP.  It is verified that the HGVWRP 
has sufficient capacity for full development of the HGV community.  As wastewater generation is 
significantly lower than originally anticipated, the HGVWRP has unused treatment capacity 
available.  As such, this analysis evaluates wastewater generation under various service scenarios, 
including: 

• HGV Only 
• HGV + HGVS 
• HGV + Valiano 
• HGV +Valiano + Eden Valley 
• HGV + HGVS + Eden Valley 
• HGV + HGVS + Valiano + Eden Valley 

 
Each of these service scenarios results in a variety of hydraulic and strength demands for the 
HGVWRP.  This analysis defines and summarizes these demands, and identifies improvements to 
the HGVWRP necessary to accommodate additional tributary flows.  Reduced wastewater 
production within the HGV community is projected to be consistent throughout the three 
communities and the Eden Valley area.   
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Based on the analyses performed, the HGVWRP does not appear to be capable of 
accommodating all of the increased tributary wastewater flows without significant process 
improvements.  The report summarizes the required improvements under each service scenario.  
Table ES-1 summarizes the projected cost analysis of each service scenario.  

As shown in this report, significant improvements are required to accommodate the wastewater 
generated from the three communities and the Eden Valley area under each service scenario.  It 
is noted that wastewater from the Eden Valley area is projected to be realized over an extensive 
period of time, and only as septic systems fail or are abandoned.  

ES.4 Collection System Alternatives 

Evaluations were conducted of the wastewater conveyance plans for the three communities, as 
well as existing residential septic systems the Eden Valley service area. Based on topographic 
conditions, the preferred conveyance system conveys Valiano and Eden Valley flows through the 
existing HGV collection system.  HGVS flows would be conveyed to the HGVWRP influent pump 
station.   
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Table ES-1. Wastewater Service Cost Comparison 

Scenario HGV HGV + 
HGVS 

HGV + Valiano 
+ Eden 

HGV + HGVS 
+ Eden 

HGV + HGVS 
+ Valiano 

HGV + HGVS + 
Valiano + Eden 

Connected EDU 745 1,198 1,231 1,358 1,524 1,684 
Water Reclamation Plant 

Construction Costs $12,400,000  $22,400,000  $23,230,000  $25,380,000  $27,270,000  $28,870,000  
Cost Increment - $10,000,000  $10,830,000  $12,980,000  $14,870,000  $16,470,000  
Soft Costs (20%) $2,480,000  $4,480,000  $4,646,000  $5,076,000  $5,454,000  $5,774,000  
Total Capital $14,880,000  $26,880,000  $27,876,000  $30,456,000  $32,724,000  $34,644,000  
O&M (Annual) 
Costs $451,000  $501,000  $506,000  $520,000  $544,000  $565,000  

Collection System 
Construction Costs $13,880,000  $22,470,000  $24,085,000  $26,451,000  $28,693,000  $32,524,000  
Cost Increment - $8,590,000  $10,205,000  $12,571,000  $14,813,000  $18,644,000  
Soft Costs (20%) $2,776,000  $4,494,000  $4,817,000  $5,291,000  $5,739,000  $6,505,000  
Total Capital $16,656,000  $26,964,000  $28,902,000  $31,742,000  $34,432,000  $39,029,000  
Total Capital Cost 
Increment - $10,308,000  $12,246,000  $15,086,000  $17,776,000  $22,373,000  
O&M (Annual) 
Costs $143,000  $230,000  $236,000  $261,000  $293,000  $323,000  

Total 
Construction Costs $26,280,000  $44,870,000  $47,315,000  $51,831,000  $55,963,000  $61,394,000  
Total Capital 
Increment3 - $18,590,000  $21,035,000  $25,551,000  $29,683,000  $35,114,000  
O&M (Annual) 
Costs $594,000  $731,000  $742,000  $781,000  $837,000  $888,000  

Present Worth Analysis 
Present Worth of 
O&M Cost $15,011,000  $18,474,000  $18,752,000  $19,737,000  $21,152,000  $22,441,000  
Total Present 
Worth Cost $41,291,000  $63,344,000  $66,067,000  $71,568,000  $77,115,000  $83,835,000  
Equivalent Annual 
Cost $2,245,000  $3,444,000  $3,592,000  $3,891,000  $4,193,000  $4,558,000  

Cost per EDU Analysis 
Total Present 
Worth per EDU $55,400  $52,900  $53,700  $52,700  $50,600  $49,800  
Equivalent Annual 
Cost per EDU $3,010  $2,870  $2,920  $2,870  $2,750  $2,710  

1 - Identified costs represent the total invested cost for each alternative, including the cost of the original HGVWRP facilities construction 
2 - Costs do not include the cost of additional wet weather storage.  All recycled water is distributed through the RW System 
3 – Cost increment with respect to original HGVWRP only construction and capital cost 
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 INTRODUCTION 

Discussions in this section provide an understanding of previous planning within the Harmony 
Grove service area, including activation of the District’s latent wastewater powers and formation 
of its wastewater service area.  

1.1 Background 

Formed in 1954, the District is located within northern San Diego County, within the greater 
Escondido Valley. The District traditionally provided potable and recycled water service, 
structural fire protection, and advanced life support-level emergency medical service to its 
defined service area (Figure 1-1). The District also currently serves potable and recycled water 
to customers located within the cities of Escondido, San Marcos, and San Diego, and within 
various unincorporated areas of San Diego County. The District delivers potable and recycled 
water to a population of approximately 30,000, through approximately 8,000 service connections, 
representing residential, agricultural, landscape, and commercial/industrial water users. 

The District recently petitioned the Local Area Formation Commission (LAFCO) for activation of its 
latent wastewater powers, thereby expanding services provided within its existing service boundary. 
Following activation of its latent powers, the District annexed a currently unincorporated portion of 
San Diego County into its wastewater service area, including the existing Harmony Grove Village (HGV) 
residential community and its associated HGVWRP. The District’s new wastewater service is located 
within areas which the District currently provides water and recycled water service.  

Two new residential communities, located within unincorporated portions of northern San Diego 
County (County), specifically HGVS have recently been approved by the County.  As part of the 
approval process, these developments had several options to provide wastewater service, including on-
site septic service or connecting to the HGVWRP.  For Valiano, there is a third option of connecting 
to the City of Escondido sewer system.  Approval and decision of which options to implement are 
conditioned on the completion of this Sewer Master Plan Update.  The HGVWRP is currently 
processing tributary wastewater flows generated within the HGV community only. Figure 1-2 
illustrates the location of these three residential communities. 

The District is obligated to provide viable and cost-effective wastewater service. This obligation 
includes potential service to the two emerging communities (Valiano and Harmony Grove Village 
South) and the surrounding areas currently on septic service. The District is preparing this Sewer 
Master Plan Update to identify wastewater collection and treatment alternatives that will meet 
its wastewater service obligations.  

Wastewater collection and treatment alternatives include the existing HGVWRP, as well as 
potential new treatment facilities for the Valiano and HGVS communities and residential areas 
currently served by septic systems. Wastewater production within the HGV community has been 
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significantly lower than anticipated during design of the HGVWRP.  As such, this Sewer Master 
Plan Update evaluates the impact of these lower wastewater production rates on the available 
capacity of the HGVWRP, and it potential ability to accommodate additional wastewater 
production, with and/or without expansion. Wastewater service options include accommodating 
wastewater production from the following development scenarios: 

• HGV only  
• HGV and HGVS 
• HGV, HGVS, and Valiano 
• HGV, HGVS and Eden Valley Septic Customers  
• HGV, Valiano, and Eden Valley Septic Customers   
• HGV, HGVS, Valiano, and Eden Valley Septic Customers 

 
The intention is to provide reliable wastewater service at a lower overall cost to local residents.  
This report identifies available capacity within the HGVWRP based on reduced wastewater 
generation rates, thereby constructing and operating the fewest treatment facilities necessary. In 
this manner, the overall cost is reduced, operation and maintenance efficiency is increased, local 
water quality is improved, and compliance with the San Diego Regional Water Quality Control 
Board’s (RWQCB) Basin Plan is maintained.  

1.2 Service Area Overview 

The existing wastewater service area encompasses the HGV community, within unincorporated 
areas of northern San Diego County, located west of the City of Escondido, and south of the 
City of San Marcos.  Upon completion, the Valiano and HGVS communities will be added to the 
District wastewater service area.  The District may ultimately, but not at this time, service 
portions of the Eden Valley community that are within unincorporated areas of San Diego 
County. The ultimate wastewater service area (approximately 1,000 acres) is located within the 
District’s current potable and recycled water service area (Figure 1-3).  Activation of the 
District’s latent wastewater powers requires the District to provide wastewater service within 
its service area boundary. 

1.3 Land Use 

Land use within the wastewater service area is primarily rural residential. The HGV community 
is comprised of residential and commercial land uses. The HGVS and Valiano communities are 
residential only.  

1.4 Onsite Wastewater Treatment Systems 

This study incorporates the requirements of the OWTS Policy with respect to providing sewer 
service. As required by current regulations, septic systems that are hydraulically tributary to an 
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existing or proposed wastewater collection system must be evaluated to assure future treatment 
capacity is available, if needed. The planning study does not establish mandatory connection to 
future collection systems, as long as the septic systems continue to meet the requirements of the 
OWTS Policy.  Housing densities within the HGV, Valiano, and HGVS communities require that 
local wastewater collection and treatment facilities be installed.   

1.5 Sewer Master Plan Update Scope  

The primary purpose of this Sewer Master Plan Update is to evaluate available treatment capacity 
at the HGVWRP with respect to decreased wastewater generation rates. Considering the 
reduced wastewater production, the HGVWRP may have available capacity for service of 
additional areas without further expansion.  Additionally, this evaluation updates the 2017 Master 
Plan findings relative to wastewater treatment alternatives, identifying cost effective treatment 
solutions for the District and its customers. This Update amends the 2017 documentation relative 
to regional treatment alternatives.  In particular, this evaluation defines the available plant capacity 
in EDU's based on experienced wastewater generation rates. Based on operational data, the 
wastewater production per EDU is significantly less than was defined during design of the 
HGVWRP. This Update evaluates the effects of decreased wastewater flow, and the 
corresponding increased wastewater strength, resulting from reduced water in the waste stream. 
HGV wastewater collection alignments are unchanged from the 2017 planning document. 
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Figure 1-1. Vicinity Map and District Water Service Boundary 
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Figure 1-2. Potential Harmony Grove Service Area Communities 
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Figure 1-3. Potential Future District Sewer Service Area 
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 EXISTING FACILITIES AND FLOW PROJECTIONS  

Specific wastewater collection and treatment facilities are required to serve the HGV community, 
as well as the emerging communities. The following discussions identify the existing and future 
facilities to provide wastewater treatment service for these communities, as well as identified 
areas of potential future septic service that may be tributary to the wastewater system in the 
future. 

2.1 HGV Wastewater Collection System 

As illustrated by Figure 2-1, the HGV wastewater collection system is currently in operation 
and homes are actively discharging to the collection system. The collection system is comprised 
of 8- to 12-inch PVC gravity sewer pipelines, installed within paved roadways. Wastewater 
generated within the HGV community is conveyed by gravity to the HGV sewer lift station 
(Figure 2-2), located in the vicinity of Harmony Grove Road and Harmony Village Drive. This 
lift station includes three pumps (two duty and one standby), with required standby power and 
wastewater emergency storage to meet County standards. From the lift station, wastewater is 
conveyed through parallel 6-inch PVC force mains to the HGVWRP.  

The HGV community covers an area of approximately 468 acres and ultimately includes 745 
single-family residential homes, 27 live/work homes including retail space on the first floor, two 
designated commercial sites, a 2-acre fire station site, a 2-acre institutional site, park areas, village 
hall, and the HGVWRP. The HGV community also includes recreational and open space areas, 
including equestrian facilities, public parks, and a local trail system. 

Wastewater generation from the HGV community was initially defined by the “Sewer Study for 
Harmony Grove Village”, dated July 2014. That sewer study adhered to design criteria promulgated 
by the San Diego County Sanitation District. The promulgated County design criteria are 
summarized in Table 2-1. 

Table 2-1. Initial HGV Sewer Design Criteria 

Criteria Value Units 
Single Family Home Wastewater Flow 215 gallons/day/EDU 
Minimum Sewer Diameter 8 inches 
Minimum Pipe Slope for 8-inch Diameter Pipeline 0.4 feet per 100 feet 
Depth to Diameter ratio (d/D) for pipelines less 
than or equal to 15-inch diameter 0.5 - 

d/D for pipelines greater than 15-inch diameter 0.75 - 
Manning Coefficient (n) 0.013 - 
Commercial Flow rates 500 gallons/day/acre 
Institutional/Fire Station Flow Rates 1,500 gallons/min 
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Table 2-2 shows the projected wastewater volumes for the HGV development, as presented in 
the project design documentation. Projected wastewater production from the HGV community 
was originally based on 215 gpd/EDU for the ultimate 745 residential connections with an 
additional 20,000 gpd generated from commercial, parks, and institutional connections. The 
original average day flow was projected to be 180,000 gpd, with a peak hour wet weather 
wastewater flow of approximately 720,000 gpd.  

Table 2-2. Initial HGV Wastewater Volume Projections3 

HGV 
Development1 Unit/Acres 

Unit 
(gpd/unit) 

ADF 
(gpd) 

MMDF2 
(gpd) 

MDWF2 
(gpd) 

PHWF2 
(gpd) 

Single Family 
Residential 745 units 215 160,000 192,000 337,600 640,000 

Commercial, Parks, 
Institutional, Etc. N/A Various 20,000 24,000 42,200 80,000 

Total   180,000 216,000 379,800 720,000 
1 Data from Rick Engineering Sewer Study for Harmony Grove Village (July 2014) 
2 ADF = Average Day Flow, MMDF = Maximum Month Dry Weather Flow, MDWF = Maximum Day Wet Weather Flow, PHWF = Peak Hour 

Wet Weather Flow 
3 Operational monitoring exhibits significantly lower wastewater flow than initially projected for the HGV Community 

Figure 2-1. HGV Wastewater Collection System 

Figure from Sewer Study for Harmony Grove Village (VTM 5365), July 2014, Rick Engineering Company 
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Figure 2-2. HGV Sewer Lift Station  
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2.2 HGV Water Reclamation Plant (HGVWRP) 

The HGVWRP is located on an 8-acre site, on the northeast corner of Harmony Grove Road 
and Country Club Drive. The HGVWRP is connected to the HGV collection system by way of 
the HGVWRP influent lift station. The HGVWRP has a permitted average annual capacity of 
180,000 gpd and treats wastewater to Title 22 tertiary disinfected recycled water standards for 
distribution in the District recycled water system.  The HGVWRP was designed to treat 
wastewater with an influent Biochemical Oxygen Demand (BOD) concentration of 364 mg/L and 
influent Total Kjeldahl Nitrogen (TKN) concentration of 53 mg/L.  The design mass loading of 
BOD and TKN to be treated are 546 lb/d and 80 lb/d, respectively, based on an average day flow 
of 180,000 gpd. 

Existing structures and processes at the HGVWRP include the operations building, headworks, 
equalization basins, Aero-Mod biological treatment system, gravity sand filters, aerobic digesters, 
process control/sludge dewatering building, chlorine contact tanks, effluent pump station, off-
quality storage, and wet weather storage. The wet weather storage basin is constructed within 
an existing depression from a previous rock quarry. The HGVWRP site plan is shown on Figure 
2-3.  

Typically, during the wet weather events, recycled water facilities operate under normal 
conditions, while recycled water irrigation demand may decrease. The Regional Water Quality 
Control Board requires that excess treated effluent be discharged to storage or to a fail-safe 
outfall. If neither exist, the Regional Board requires storage facilities to maintain 84 days of wet 
weather storage, unless water balance calculations demonstrate that less volume is adequate 
based on available year-round recycled water demand. 

Based on review of the District’s recycled water system and associated demands, the HGVWRP 
will safely discharge treated recycled water into the District’s existing recycled water distribution 
system on an annual basis. Recycled water is conveyed to the 3,000,000-gallon R-1A recycled 
water storage tank, which is connected to the District ID-1 South recycled water service area. 
The District’s current annual average recycled water demand is approximately 3,030 acre-feet 
per year (AFY) or 2.7 mgd. The District’s largest recycled water demand is the cooling towers 
for the 550-megawatt Sempra Energy plant, having an annual average demand of 2.4 mgd, which 
accounts for approximately 90 percent of the District’s total annual recycled water demand. 
Other recycled water demands are primarily irrigation and account for an annual average demand 
of approximately 0.30 mgd. These values do not include new irrigation demand from HGV, 
Valiano, and HGVS communities, which are not defined at this time. 
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Figure 2-3. Existing HGVWRP Site Layout 
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Recycled water demand during the winter for customers other than the Energy Plant equates to 
0.09 mgd, assuming a minimum-month factor of 30 percent. The Energy Plant’s recycled water 
demand is typically operational year-round, except for scheduled maintenance and shut down for 
a two-week period each year, typically in the spring. A 14-day shut down in the winter months 
requires approximately 1.75 million gallons of wet weather storage for the 745 EDU ultimately 
connected to the HGVWRP.  The total available recycled water storage for the HGVWRP is in 
excess of 19 million gallons, including onsite storage and the R-1A reservoir. 

2.3 Valiano Wastewater Collection System 

The Valiano community covers an approximate area of 239 acres, comprised of a total of 326 
residential units, a recreation center, and a neighborhood park.  

Wastewater generation from the Valiano community was initially defined in the “Valiano 
Conceptual Sewer Study”, dated October 2015. Wastewater generation was based on criteria 
promulgated by the San Diego County Sanitation District. Initially projected Valiano wastewater 
volumes are summarized in Table 2-3.  

 Table 2-3. Initial Valiano Wastewater Volume Projections3 

Valiano 
Development1 Unit/Acres 

Unit 
(gpd/unit) 

ADF2 
 (gpd) 

MMDF2 
(gpd) 

MDWF2 
(gpd) 

PHWF2 
(gpd) 

Condominium 
Residential (detached) 49 units 180 8,820 10,600 18,600 35,300 

Single Family 
Residential 277 units 215 59,560 71,500 125,700 238,200 

Neighborhood Park 2.7 acres 450 1,080 1,300 2,300 4,300 
Recreation Center 2.9 acres 900 2,610 3,100 5,500 10,400 

Total - - 72,070 86,500 152,100 288,200 
1 Data from Atkins Valiano Sewer Study (October 2015) 
2 ADF = Average Day Flow, MMDF = Maximum Month Dry Weather Flow, MDWF = Maximum Day Wet Weather Flow, PHWF = Peak 

Hour Wet Weather Flow 
3 Wastewater volumes are currently projected to be lower than initially defined 

The Valiano wastewater collection system is designed to convey wastewater from north to south 
via a network of 8-inch PVC gravity pipelines, as illustrated on Figure 2-4. Because of existing 
topography, three sewer lift stations and associated force mains are required in the northern 
portion of the community.  
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Figure 2-4. Valiano Wastewater Collection System 

Figure from Valiano Conceptual Sewer Study, October 2015, Atkins 
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2.4 HGVS Wastewater Collection System 

The HGVS community has an approximate area of 112 acres, with approximately 453 single-
family residential units. Wastewater generation for the HGVS community was originally 
summarized in the “Harmony Grove Village South Sewer Master Plan”, dated January 2016. HGVS 
wastewater facilities were initially developed based on criteria promulgated by the San Diego 
County Sanitation District. Initially projected wastewater volumes are summarized in Error! 
Reference source not found..  

Table 2-4. Initial HGVS Wastewater Volume Projections3 

Harmony Grove 
Village South 
Development1 Unit/Acres 

Unit 
(gpd/unit) 

ADF2 
(gpd) 

MMDF2 
(gpd) 

MDWF2 
(gpd) 

PHWF2 
(gpd) 

Residential 453 units 215 97,395 116,874 205,503 389,580 
Total - - 97,395 116,874 205,503 389,580 

1 Data from Dexter Wilson Harmony Grove South Sewer Study (January 2016) 
2 ADF = Average Day Flow, MMDF = Maximum Month Dry Weather Flow, MDWF = Maximum Day Wet Weather Flow, PHWF = Peak 

Hour Wet Weather Flow 
3 Wastewater volumes are currently projected to be lower than initially defined 

The HGVS wastewater collection system is comprised of 8-inch PVC gravity pipelines, installed 
within proposed roadways (Figure 2-5). The sewer pipelines convey wastewater by gravity south 
to north, crossing Escondido Creek, and discharging to the HGVWRP influent lift station.  

2.5 Future Septic System Conversion 

The Eden Valley community is located adjacent to and east of the Valiano community. The Eden 
Valley community is predominantly rural residential properties, some of which are located within 
the City of Escondido sphere of influence and some of which are located within unincorporated 
County areas. Homes within this area have on-site septic systems, with no existing wastewater 
collection facilities. Over time, it is anticipated that septic systems may fail, requiring connection 
to a local sewer system under current state law. 

This study includes properties within the identified unincorporated County areas for evaluation 
of the District wastewater service area. Along Country Club Drive, 160 homes are identified as 
having existing on-site septic systems that may ultimately be tributary to the District wastewater 
collection system (Figure 2-6).  

Wastewater generation from these 160 septic system properties were originally defined based 
on an applied factor equal to that used for the three local development communities. Application 
of that flow factor resulted in a wastewater flow of approximately 34,400 gpd. As exhibited by 
the HGV Community, the wastewater flow factor for the overall Harmony Grove wastewater 
area has been measured to be considerably lower than originally estimated. As such, wastewater 
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flow volumes from the Eden Valley community are similarly expected to be lower than previously 
projected. 

Figure 2-5. HGVS Wastewater Collection System 

Figure from Harmony Grove Village South for the Sewer Master Plan, January 2016, Dexter Wilson 
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Figure 2-6. Potential Septic System Conversions 
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2.7 Original HGVWRP Design Criteria 

Wastewater systems experience fluctuations in flow on daily and seasonal conditions. In addition, 
wastewater volumes fluctuate during storm events, as rainwater may enter into the collection 
system and be conveyed to the treatment facility. To accommodate these known fluctuations in 
tributary wastewater volume, treatment facilities are designed using a variety of peaking factors, 
each being attributable to the various components of the treatment plant depending on the impact 
these flows have on the treatment facilities. The HGVWRP design incorporates such peaking 
factors to maintain required treatment process integrity, as presented in Table 2-4.  

Table 2-4. Original HGVWRP Influent Wastewater Peaking Factor Criteria 

Flow Scenario Peaking 
Factor 

Flow Rate 
(gpd) 

Applicable Process Components 

Annual Average Day Flow 1.00 180,000 Storage tanks 
Maximum Month (Dry Weather) 
Flow 1.20 216,000 Biological treatment, chlorine contact tanks 

Maximum Day (Wet Weather) Flow 2.11 380,000 Pumps, clarifiers, and filters 
Maximum Peak-Hour (Wet 
Weather) Flow 4.00 720,000 Influent screen 

 

Within every treatment facility, return flows are required from various processes, moving water 
from one process to another. These return flows increase flow tributary specific process 
components, changing the required tankage and equipment sizing.  For the HGVWRP, return flows 
from onsite wet weather storage were designed for return to the filtration and chlorination 
processes prior to distribution.  The combined return flow and influent flow is designed to not 
exceed the identified maximum day design capacity of specific affected facilities.  Similarly, backwash 
water from the filters increases flow to the plant process train, increasing the required treatment 
capacity of downstream process components. Underflow from the sludge dewatering facilities 
similarly increases process flow for the treatment facilities. The HGVWRP design accommodates 
necessary return flows, and these flows have been accounted for in analysis of the existing 
treatment capacity relative to potential future wastewater volume increases.  

In addition to the flow capacity of the HGVWRP, the quality of the tributary wastewater is also 
important to evaluate. Higher strength wastewater, as measured by BOD and TKN 
concentrations, affects the required size of treatment facilities. The original HGVWRP design 
accommodates existing influent wastewater strength criteria as presented in Table 2-5.  
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Table 2-5. Original HGVWRP Influent Wastewater Quality Design Criteria 

Parameter Design Units 
BOD Concentration 364 mg/L 
BOD Loading @ ADF 546 lb/d 
BOD Generation Factor 0.73 lb/d/EDU 
TKN Concentration 53 mg/L 
TKN Loading @ ADF 80 lb/d 
TKN Generation Factor 0.11 lb/d/EDU 

As discussed, the HGV service area is an inland wastewater service area. As such, the treatment 
plant does not have access to an outfall to convey treated effluent to the Pacific Ocean for 
ultimate disposal. For this reason, the HGVWRP recycles water for ultimate disposal through 
irrigation and other local and regional non-potable water demands. On a daily and annual basis, 
wastewater production is treated and distributed to completely dispose of wastewater generated 
within the HGV service area. 

The HGVWRP is required to treat tributary wastewater to Title 22 tertiary standards suitable 
for unrestricted reuse.  Protection of groundwater resources is promulgated in the Water 
Quality Control Plan for the San Diego Basin (Region 9,) hereinafter referred to as the Basin Plan. 
Based on the HGVWRP discharge permits and the local Basin Plan, effluent requirements for the 
HGVWRP are presented in Table 2-6. 

Table 2-6. HGVWRP Effluent Limits 

Constituent Effluents Limits Units 
Daily 
Max. 

Monthly 
Avg. 

12-Month 
Avg. 

BOD 45 30 - mg/L 

Suspended Solids 45 30 - mg/L 

Total Nitrogen (as nitrogen) - - 15 mg/L 

Total Dissolved Solids - - 1,000 mg/L 

pH 6.5-8.5 at all times - 

Total Coliform 23 2.2 (7-day avg) - MPN/100 mL 

Turbidity 2 (Max for up to 5% of time/24 hours) 
5 (Max at any time) 

NTU 

Note: MPN = maximum potential number, NTU = nephelometric turbidity units 

2.8 Updated Wastewater Flow and Strength Projections 

As discussed, initial operational data for the HGVWRP has identified that projected tributary 
wastewater volumes are significantly lower than originally calculated.  As such, it is necessary to develop 
an accurate understanding of the tributary wastewater characteristics in determining potential available 
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capacity in the plant.  Raw wastewater composite samples were collected from the HGV Lift Station 
between August 28th and September 3rd, 2019.  At the time of this analysis, approximately 470 homes 
were sold in Harmony Grove Village. It has been assumed that only 450 homes were occupied and 
contributed wastewater to the HGVWRP collection system.  Results of the influent flow and strength 
analyses are shown in Table 2-7.  

Table 2-7. Summer 2019 HGVWRP Influent Wastewater Flow Rate and 
BOD, TSS, and TKN Concentrations 

Parameter Avg ± Std Dev Range Units 
Occupied Homes 450 - EDU 
Flow Rate 57,000 ± 6,000 51,000-68,000 gpd 
BOD Concentration 150 ± 50 77-201 mg/L 
BOD Load 70 ± 23 38-97 lb/d 
TSS Concentration 165 ± 80 106-342 mg/L 
TSS Load 77 ± 32 52-145 lb/d 
TKN Concentration 67 ± 3 62-72 mg/L 
TKN Load 32 ± 4 26-38 lb/d 

 

Flow, BOD, and TKN generation factors were developed from the influent sampling data collected in 
Summer 2019. An average day flow value was calculated by adding one standard deviation to the average 
measured value (57,000 gpd + 6,000 gpd = 63,000 gpd). The flow generation factor normalizes this flow 
value by the number of connected EDU that generated the flow (63,000 gpd/450 EDU = 140 gpd/EDU). 
The same procedure was performed for determining BOD and TKN generation factors. A 10% safety 
factor has been applied to flow, BOD, and TKN generation factors. A summary of wastewater flow and 
strength generation factors is provided in Table 2-8. 

 
Table 2-8. Updated Flow and Strength Generation 

Factors 

Parameter Units Value 
Average Day Flow gpd 69,300 
Average Day Flow Generation Factor gpd/EDU 160 
Average Day BOD Load lb/d 102 
Average Day BOD Generation Factor lb/d/EDU 0.227 
Average Day TKN Load lb/d 40 
TKN Generation Factor lb/d/EDU 0.088 
*A 10% safety factor has been applied to account for limited data 
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The updated 160 gpd/EDU wastewater generation rate is approximately 25-percent lower than the 
original value of 215 gpd/EDU. Reduced wastewater flow directly affects the required treatment 
capacity of flow-based processes (i.e., pumping, flow equalization, clarifiers).  

BOD and TKN generation factors were also found to be lower than those used in the original 
design efforts. The updated BOD generation factor is approximately 70-percent lower than the design 
criteria of 0.73 lb-BOD/d/EDU. The updated TKN generation factor is approximately 20-percent lower 
than the design criteria of 0.11 lb-TKN/d/EDU. Wastewater loading affects other treatment processes, 
including biological processes and aeration systems.  

These updated flow and strength factors are used to determine potentially available capacity 
within the HGVWRP, as well as its ability to accept wastewater from other emerging 
developments with or without expansion. The currently projected wastewater flows from each 
potential source, based on the updated flow generation factors, are shown in Table 2-9.  

Table 2-9. Current Projected Wastewater Volumes 

Development Site Unit/Acres 
Unit 

(gpd/unit) 

Average 
Day Flow 

(gpd) 
MMDF1 
(gpd) 

PHWF2 
(gpd) 

Harmony Grove 
Village 

Single Family 
Residential 745 units 160 119,200 143,040 476,800 

 Commercial, Parks, 
Institutional, Etc. N/A Various 20,200 24,240 80,800 

HGV Subtotal 139,400 167,280 557,600 
Harmony Grove 
Village South 

Single Family 
Residential 453 units 160 72,480 86,976 289,920 

HGVS Subtotal 72,480 86,976 289,920 
Valiano Condominium 

Residential 
(detached) 

49 units 160 7,840 9,408 31,360 

 Single Family 
Residential 277 units 160 44,320 53,184 177,280 

 Neighborhood Park 2.7 acres 450 1,215 1,458 4,860 
 Recreation Center 2.9 acres 900 2,610 3,132 10,440 

Valiano Subtotal 55,985 67,182 223,940 
Eden Valley Single Family 

Residential 160 units 160 25,600 30,720 102,400 

Eden Valley Subtotal 25,600 30,720 102,400 
Total 293,465 352,158 1,173,860 

1 MMDF = Maximum Month Dry Weather Flow = 1.2 x Average Day Flow 
2 PHWF = Peak Hour Wet Weather Flow = 4 x Average Day Flow 

The current projected BOD and TKN loading for each wastewater source, based on the updated 
loading generation factors, are shown in Table 2-10.  



Sewer Master Plan Update 

9552.0001 
  25 October 2019 

Table 2-10. Current Projected Wastewater BOD and TKN Loading 

Development Site Connections 

BOD 
Generation 
(lb/d/unit) 

TKN 
Generation 
(lb/d/unit) 

BOD 
Load 
(lb/d) 

TKN 
Load 
(lb/d) 

Harmony Grove 
Village 

Single Family 
Residential 745 EDU 0.227 0.088 169 65 

 Commercial, 
Parks, 
Institutional, 
Etc. 

N/A - - 34 12 

HGV Subtotal 203 77 
Harmony Grove 
Village South 

Single Family 
Residential 453 EDU 0.227 0.088 103 40 

HGVS Subtotal 103 40 
Valiano Condominium 

Residential 
(detached) 

49 EDU 0.227 0.088 11 4 

 Single Family 
Residential 277 EDU 0.227 0.088 63 24 

 Neighborhood 
Park & 
Recreation 
Center 

2.7 acres 
2.9 acres 

- - 6 2 

Valiano Subtotal 80 30 
Eden Valley Single Family 

Residential 160 EDU 0.227 0.088 36 14 

Eden Valley Subtotal 36 14 
TOTAL  1,684 EDU   422 161 
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 WATER RECLAMATION EVALUATION 

Currently, wastewater service throughout the overall Harmony Grove area is planned to 
potentially include separate collection and treatment facilities for each of the three residential 
communities (HGV, HGVS, and Valiano). Wastewater generated within each community is 
conveyed to local treatment facilities, where it is treated to Title 22 recycled water standards. 
The recycled water, in turn, is tributary to the District’s recycled water system for use within 
each community, as well as in the greater District recycled water service area. As promulgated 
by the State of California, recycled water is preferable for non-potable water uses as it reduces 
demand on potable water resources and reduces the demand on costly imported water supplies.  

The following discussions define the treatment capabilities of the HGVWRP based on currently 
identified flow and strength criteria, as well as evaluates alternatives for on- and off-site facilities 
required to support the projected wastewater production of the Harmony Grove service area. 

3.1 Updated HGVWRP Capacity 

The design criteria discussed previously establish the capabilities of each process within the HGVWRP 
treatment train.  Accurately defining the existing capacity of individual HGVWRP treatment processes 
is critical.  Figure 3-1 illustrates the process flow diagram of the HGVWRP. 

Figure 3-1. Existing HGVWRP Process Flow Diagram 

 
Projected HGVWRP flow design criteria, using updated generation factors with 745 connected EDUs, 
are shown in Table 3-1. 
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Table 3-1. Updated HGVWRP Flow Design Criteria 

Flow Scenario Peaking 
Factor 

Flow Rate  Applicable Process 
Components 

Average Day Flow (ADF) 1.00 
Res = 119,200 gpd 

Comm. Parks = 20,200 
Total = 139,400 

Storage Tanks 

Maximum Month (Dry Weather) 
Flow (MMDF) 1.20 167,300 gpd Pumps, Clarifiers and Filters 

Maximum Day (Wet Weather) 
Flow (MDWF) 2.11 294,100 gpd Pumps, Clarifiers and Filters 

Peak-Hour (Wet Weather) Flow 
(PHWF) 4.00 387 gpm Influent Screens 

Centrate Return 0.014 2,000 gpd Filters and Pumps 

Filter Backwash Return @ ADF 
                                   @ MMDF 
                                   @ MDWF 

0.087 
12,000 gpd 
15,000 gpd 
26,000 gpd 

Filters and Pumps 

 

Projected HGVWRP influent BOD and TKN loading rates, using updated generation factors with 745 
connected EDUs, are shown in Table 3-2. 

Table 3-2. Updated HGVWRP Influent Wastewater Loading Rates 

Flow Scenario 
Peaking 
Factor 

BOD Loading 
(lb/d) 

TKN Loading 
(lb/d) 

Applicable Process 
Components 

Average Day Flow 
(ADF) 1.00 203 77 Basis of design 

Maximum Month 
(Dry Weather) 
Flow (MMDF) 

1.20 244 92 Biological treatment 

 

3.1.1 HGV Lift Station 

The influent sewer lift station and force mains convey wastewater from the collection systems to 
the HGVWRP for treatment. The existing HGV lift station is designed to accommodate 
180,000 gpd average flow and a 378,000 gpd maximum day flow, based on serving only the HGV 
community. To accommodate these flows, the existing HGV lift station has three vertical 
centrifugal sewer pumps rated at 250 gpm, 20 horsepower (hp), at 86 feet total dynamic head 
(TDH). The existing HGV lift station has two 6-inch diameter, 1,800 LF force mains connecting 
the lift station to the HGVWRP.  
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The influent sewer force mains discharge into the headworks channels where the wastewater 
flows into a single rotating drum screen. The lift station is designed to convey a peak-hour wet 
weather flow (PHWF) of 750 gpm.  The projected required PHWF is 387 gpm from 745 EDU, 
based on the updated flow generation data.  The available capacity is the difference between the 
design capacity and the required capacity.  The resulting PHWF flow capacity is converted to an 
equivalent number of EDUs using the updated PHWF generation factor, as presented in Table 
3-3.  

Table 3-3. HGV Lift Station Capacity Analysis 

Parameter Design Units Criteria / Notes 
Number of existing units  2 + 1 = 3 - 2 duty + 1 standby 

Design capacity per unit 250 (0.360) gpm (mgd) Manufacturer specification 

Total existing capacity* 400 (0.576) gpm (mgd) PHWF 

Required flow rate 387 (0.558) gpm (mgd) 745 EDU @ PHWF 

Available capacity @ PHWF 13 (0.018) gpm (mgd) PHWF 

Flow generation @ PHWF 0.52 gpm/EDU PHWF 

Additional EDU capacity +25 EDU - 
*Assumes 20% reduction in flow when two pumps operate simultaneously 

As shown in Table 3-3, the influent lift station, based on the updated flow characteristics, has 
the ability to accommodate 25 EDUs of additional tributary flow without facility improvements.  
If flows were to increase by 10 percent over the 160 gpd/EDU flow generation projection, then 
the influent lift station is estimated to require an additional 20 gpm of pumping capacity. The 
following sections develop similar available capability values for each plant component. 

3.1.2 Influent Screening 

The influent sewer force mains discharge into the headworks channels, and discharge to the 
influent screening process. A bypass channel is provided with a manual bar rack, to accommodate 
maintenance of the rotating drum screen. The influent screen is designed to handle PHWF. 
Capacity analysis of the influent screen is presented in Table 3-4.  
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Table 3-4. Influent Screen Capacity Analysis 

Parameter Design Units Criteria / Notes 
Number of existing units  1 - With bypass manual bar rack 

Design capacity per unit 900 (1.30) gpm (mgd) Manufacturer specification 

Total existing capacity 900 (1.30) gpm (mgd) PHWF 

Required flow rate 387 (0.558) gpm (mgd) 745 EDU @ PHWF 

Available capacity @ PHWF 513 (0.738) gpm (mgd) PHWF 

Flow generation @ PHWF 0.52 gpm/EDU PHWF 

Additional EDU capacity +987 EDU - 

 

The influent screens are projected to have the capacity to screen influent flow from an additional 
987 EDU. If flows were to increase by 10 percent over the 160 gpd/EDU flow generation 
projection, then the screens are estimated to have capacity to screen flow from an additional 
850 EDU. 

3.1.3 Flow Equalization Basins 

Screened influent is conveyed by gravity to a flow equalization (EQ) basin/splitter box, where 
influent flow is diverted to the equalization basins. The equalization basins limit flow rate 
variability by pumping from the basins at a constant flow rate, dampening water level fluctuation 
in the downstream basins throughout the day. Two equalization basins are currently operated in 
a duty/standby configuration, allowing for inspection, maintenance, and rehabilitation of each basin 
independently.  These basins are aerated to keep influent wastewater mixed and to avoid odor 
production. The equalization basins are designed to provide a minimum of six hours of storage 
at ADF. The capacity analysis of the equalization basins is presented in Table 3-5. 

Table 3-5. Equalization Basins Capacity Analysis 

Parameter Design Units Criteria / Notes 
Number of existing units 2 - 1 duty / 1 standby 

Volume per unit 49,000 gal - 

Minimum detention time 6 hrs Existing criteria 

Existing capacity per unit 196,000 gpd - 

Total existing capacity 1962,000 gpd With 1 basin in service at ADF 

Required capacity 139,400 gpd 745 EDU @ ADF 

Available capacity @ ADF 56,600 gpd ADF 

Detention time @ ADF 8 hrs ADF 

Additional EDU capacity +354 EDU - 
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The equalization basins are projected to have capacity to equalize influent flow from an additional 
354 EDU. If flows were to increase by 10 percent over the 160 gpd/EDU flow generation 
projection, then the basins are estimated to have capacity to equalize flow from an additional 279 
EDU and provide 8 hours of detention time. 

Equalization basin pumps convey screened wastewater from the equalization basins to the Aero-
Mod biological treatment systems. The equalization basin pumps are required to convey MDWF 
and internal plant recycle flows (centrate and filter backwash). The required capacity is the 
MDWF flow rate generated by 745 EDU, using the updated EDU flow generation factors, plus 
centrate and filter backwash flows at MDWF. The available capacity is the difference between the 
design capacity and the required capacity. Available capacity represents the available combined 
MDWF, centrate, and filter backwash capacity. MDWF flow capacity is converted to an available 
EDU capacity using the appropriate peaking factor, as presented in Table 3-6. 

Table 3-6. Equalization Basin Pumps Capacity Analysis 

Parameter Design Units Criteria / Notes 
Number of existing units 4 - 2 duty / 2 standby 

Existing capacity per unit 285 (0.410) gpm (mgd) MDWF + Returns 

Total existing capacity* 456 (0.657) gpm (mgd) 2 duty handling MDWF + Returns 

Required flow rate 216 (0.311) gpm (mgd) 745 EDU @ MDWF + Returns 

Available capacity @ MDWF + 
Returns 

240 (0.346) gpm (mgd) MDWF + Returns 

Flow generation @ MDWF + Returns 432 gpd/EDU - 

Additional EDU capacity +774 EDU - 
*Assumes 20% reduction in flow when two pumps operate simultaneously 

 

The equalization basin pumps are projected to have capacity to pump flow from an additional 
774 EDU. If flows were to increase by 10 percent over the 160 gpd/EDU flow generation 
projection, then the pumps are estimated to have capacity to pump flow from an additional 
655 EDU. 

3.1.4 Aero-Mod Biological Treatment System 

Wastewater treatment is a biological process, through which microorganisms are used to 
eliminate waste products from the water.  Influent wastewater is conveyed from the EQ basins, 
at a constant rate, into the Aero-Mod system splitter box.  Biological treatment is provided within 
the Aero-Mod SEQUOX BNR, a proprietary aerobic extended aeration process combined with 
contiguous anoxic denitrification, clarifiers, and aerobic digesters. These various unit processes 
are constructed within multiple common-wall concrete tanks.  
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Aeration basins are limited on the mass of BOD and TKN that can be removed, based on basin 
volume and aeration capacity.  Basins are designed to remove BOD and TKN loads under 
maximum month conditions.  The capacities of the aeration basins, with respect to BOD and 
TKN removal, are presented in Table 3-7 and Table 3-8, respectively. 

Table 3-7. Aeration Basins BOD Capacity Analysis 

Parameter Design Units Criteria / Notes 
Number of trains 4 - 4 duty / 0 standby 

Design BOD loading 657 lb-BOD/d Max month loading per manufacturer 
criteria 

Required BOD loading capacity 244 lb-BOD/d 745 EDU @ max month loading 

Available capacity @ max month loading 413 lb-BOD/d BOD mass loading at max month 
loading 

Max month BOD generation 0.33 lb-BOD/d/EDU - 

Additional EDU capacity +1,263 EDU - 

 

Table 3-8. Aeration Basins TKN Capacity Analysis 

Parameter Design Units Criteria / Notes 
Number of trains 4 - 4 duty / 0 standby 

Design TKN loading 95 lb-TKN/d Max month loading per manufacturer criteria 

Required TKN loading capacity 92 lb-TKN/d 745 EDU @ max month loading 

Available capacity @ max month 
loading 

3 lb-TKN/d TKN mass loading at max month loading 

Max month TKN generation 0.12 lb-TKN/d/EDU TKN mass loading at ADF 

Additional EDU capacity +25 EDU - 

 

The aeration basins are projected to have capacity to treat BOD generated from an additional 
1,263 EDU. If BOD loading were to increase by 10 percent over the 0.227 lb-BOD/d/EDU 
generation projection, then the basins are estimated to have capacity to treat BOD load from an 
additional 1,080 EDU. 

The aeration basins are projected to have capacity to treat nitrogen generated from an additional 
25 EDU. If nitrogen loading were to increase by 10 percent over the 0.088 lb-TKN/d/EDU 
generation projection, then the basins are estimated to require an additional 6 lb-TKN/d, which 
is the equivalent TKN production from 45 EDU. 

Secondary clarifiers separate activated sludge floc from treated wastewater. The clarifiers at the 
HGVWRP are designed to handle MDWF and return flows.  The clarifiers have a maximum design 
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hydraulic surface overflow rate (SOR) of 1,000 gpd/sf.  HGVWRP operations staff indicate poor 
clarifier performance at SORs above 500 gpd/sf.  This reduced value is used as the maximum SOR 
in the capacity analysis.  The hydraulic capacity analysis for the secondary clarifiers is presented 
in Table 3-9. 

Table 3-9. Secondary Clarifier Hydraulic Capacity Analysis 

Parameter Design Units Criteria / Notes 
Number of units 4 - 4 duty / 0 standby 

Surface area per units 192 sf - 

Maximum SOR 500 gpd/sf Per WRP operations staff 

Existing capacity per unit 96,000 gpd - 

Total existing capacity 384,000 gpd MDWF + Returns 

Required capacity @ MDWF + Returns 322,100 gpd 745 EDU @ MDWF + Returns 

Available capacity @ MDWF + Returns 61,900 gpd MDWF + Returns 

Flow generation @ MDWF + Returns 432 gpd/EDU - 

Additional EDU capacity +143 EDU - 

 

The secondary clarifiers are projected to have capacity to handle flow from an additional 
143 EDU. If flows were to increase by 10 percent over the 160 gpd/EDU flow generation 
projection, then the clarifiers are estimated to have capacity to handle flow from an additional 
74 EDU. 

The secondary clarifiers are also limited to 27.9 lb/d/sf of mixed liquor suspended solids (MLSS) 
loading.  The mass loading capacity analysis for the secondary clarifiers is presented in Table 
3-10. 

Table 3-10. Secondary Clarifier Mass Loading Capacity Analysis 

Parameter Design Units Criteria / Notes 
Number of units 4 - 4 duty / 0 standby 

Surface area per units 192 sf - 

Mixed liquor suspended solids 3,500 mg/L Assumed 

Design maximum SLR 27.9 lb/d/sf Existing manufacturer criteria 

Existing capacity per unit 183,500 gpd MDWR + Returns 

Total existing capacity 733,000 gpd MDWF + Returns 

Required capacity @ MDWF + Returns 322,100 gpd 745 EDU @ MDWF + Returns 

Available capacity @ MDWF + Returns 411,000 gpd MDWF + Returns 

Flow generation @ MDWF + Returns 432 gpd/EDU - 

Additional EDU capacity +951 EDU - 
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The secondary clarifiers are projected to have capacity to separate solids from an additional 
951 EDU. If the mixed liquor suspended solids concentration increased by 10% to maintain food-
to-microorganism ratio (3,850 mg/L) and flows were to increase by 10 percent over the 160 
gpd/EDU flow generation projection, then the clarifiers are estimated to have capacity to handle 
flow from an additional 676 EDU. 

The mass of biosolids wasted to the aerobic digester is proportional to the influent BOD mass 
loading.  A biomass yield of 76 percent has been assumed to determine the mass loading on the 
aerobic digesters. The waste activated sludge (WAS) loading rate to the digesters is calculated by 
multiplying the influent BOD load generated by 745 EDU at maximum month conditions by the 
yield factor of 76 percent. The available WAS loading capacity at maximum month flow is 
converted to an EDU value by applying the appropriate WAS and BOD generation factors, as 
shown in Table 3-11. 

 

The aerobic digesters are projected to have capacity to digest solids generated from an additional 
1,258 EDU. If BOD loading was to increase by 10 percent over the 0.227 lb-BOD/d/EDU 
generation projection, then the digesters are estimated to have capacity to treat solids generated 
from an additional 1,076 EDU. 

3.1.5 Sludge Pumps and Dewatering Centrifuge 

Biosolids generated in the biological treatment process require periodic wasting (disposal) to 
prevent overpopulation of the treatment process.  These solids are aerated in digesters to reduce 
the mass of volatile solids and to make the materials suitable for landfill disposal.  Digested sludge 
is pumped from the aerobic digesters to the sludge dewatering centrifuge at a maximum rate of 
80 gpm. The digester has a design capacity of 498 dry-lb/d waste activated sludge.  Sludge from 

Table 3-11. Aerobic Digester Capacity Analysis 

Parameter Design Units Criteria / Notes 
Number of existing units 4 - 4 duty / 0 standby 

Design WAS mass loading 498 lb-WAS/d Max month loading per manufacturer 
criteria 

Required WAS mass loading 185 lb-WAS/d 745 EDU @ max month BOD loading 

Available capacity @ max 
month 

313 lb-WAS/d WAS mass loading at max month 
loading 

Max month WAS and BOD 
generation 

0.25 
0.33 

lb-WAS/d/EDU 
lb-BOD/d/EDU 

- 

Additional EDU capacity +1,258 EDU - 
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the digesters requires dewatering.  As presented in Table 3-12, the existing centrifuge has 
sufficient capacity to dewater sludge six hours per week.  

 

The digested sludge transfer pumps and dewatering centrifuge are projected to have capacity to 
dewater solids generated from an additional 1,581 EDU. If BOD loading was to increase by 10 
percent over the 0.227 lb-BOD/d/EDU generation projection, then the pumps and centrifuge are 
estimated to have capacity to dewater solids generated from an additional 1,474 EDU. 

3.1.6 Tertiary Treatment 

Secondary clarifier effluent is conveyed by gravity to the tertiary filtration structure.  The 
packaged tertiary filtration system includes flash mixing basins, flocculation basins, gravity sand 
filter cells with underdrains, mud well, clear well, backwash pumps, and air scour blowers. 
Flocculation tanks are designed to provide 14 minutes of detention time at MDWF with plant 
return flows. Wet weather return flows have not been considered in this analysis. Flocculation 
tanks are hydraulically connected to individual gravity sand filters. When a filter is in standby or 
backwash its connected flocculation tank is rendered out of service. HGVWRP operations staff 
have observed that the flocculation tanks overflow to the off-quality storage tanks when flow 
exceeds 200 gpm. This reduced value will be used as the existing total flocculation capacity. 
Existing and available capacities of the flocculation tanks are presented in Table 3-13.  

Table 3-13. Flocculation Capacity Analysis 

Parameter Design Units Criteria / Notes 
Number of existing units 5 - 3 duty / 1 in backwash / 1 standby 

Volume per unit 1,848 gal - 

Design detention time 14 min - 

Total existing capacity 200 gpm Per HGVWRP operations staff 

Required capacity @ MDWF + Returns 322,100 gpd 745 EDU @ MDWF + Returns 

Table 3-12. Digested Sludge Pumps and Centrifuge Capacity Analysis 

Parameter Design Units Criteria / Notes 
Number of existing units 2 - 1 duty / 1 standby 

Design sludge mass loading 2,406 lb-sludge/wk 80 gpm @ 1% solids concentration, 6 
hr/wk 

Required sludge mass loading 972 lb-sludge/wk 745 EDU @ avg day BOD loading 

Available capacity @ ADF 1,434 lb-sludge/wk Digested sludge mass loading at avg day 
BOD loading 

Available capacity @ ADF 359 lb-BOD/d BOD mass loading at ADF 

Additional EDU capacity +1,581 EDU - 
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Table 3-13. Flocculation Capacity Analysis 

Parameter Design Units Criteria / Notes 
Available capacity @ MDWF + Returns 34,100 gpd MDWF + Returns 

Flow generation @ MDWF + Returns 432 gpd/EDU - 

Additional EDU capacity -79 EDU - 

 

The flocculation basins are projected to require an additional 320 gallons of volume to provide 
14 minutes of detention time when all 745 EDU are connected to the HGVWRP. If flows were 
to increase by 10 percent over the 160 gpd/EDU flow generation projection, then the basins are 
estimated to require an additional 575 gallons of volume. 

As with the flocculation tanks, the tertiary filters are designed to filter MDWF and plant return 
flows. Wet weather return flows have not been considered in this analysis. Wet weather return 
flows are anticipated to be minimal as the District’s main recycled water customer is unaffected 
by wet weather demand fluctuations. Existing and available capacities of the tertiary filters are 
presented in Table 3-14. 

Table 3-14. Tertiary Filtration Capacity Analysis 

Parameter Design Units Criteria / Notes 
Number of existing cells 3+1+1 - 3 duty / 1 in backwash / 1 standby 

Filtration area per unit 21 sf - 

Max design filtration rate 4 gpm/sf Title 22 limits filter loading to 5 gpm/sf 

Existing capacity per unit 121,000 gpd - 

Total existing capacity 363,000 gpd 3 duty filters 

Required capacity @ MDWF + Returns 322,100 gpd 745 EDU @ MDWF + Returns 

Available capacity @ MDWF + Returns 40,900 gpd MDWF + Returns 

Flow generation @ MDWF + Returns 432 gpd/EDU - 

Additional EDU capacity +95 EDU - 

 

The tertiary filters are projected to have capacity to handle flow from an additional 95 EDU. If 
flows were to increase by 10 percent over the 160 gpd/EDU flow generation projection, then 
the filters are estimated to have the capacity to filter flow from an additional 29 EDU.  

HGVWRP operations staff have indicated that the filters require frequent backwashing when fed 
with turbid water. This was observed when returning flow from the wet weather storage 
reservoir during Summer 2019. Stored water was highly turbid due to an algae bloom. The 
backwash water storage tank provides approximately 2.5 backwash volumes. The storage tank 
was rapidly depleted, which required operations staff to supplement with recycled water from 
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the clearwell and eventually potable water. It is not anticipated the filters will be challenged in the 
future with such poor quality feed water as the wet weather storage reservoir will likely remain 
empty. 

3.1.7 Chlorine Contact Tanks 

Effluent from the filtration system is conveyed by gravity to the chlorine rapid mix vault and 
subsequently to the chlorine contact tanks (CCTs).  Tracer testing conducted on the CCTs in 
March 2018 revealed limitations in disinfection capacity. The State Water Resources Control 
Board, Division of Drinking Water issued a letter in May 2018 in response to tracer test results.1 
The letter states that flow through one chlorine contact tank plus the tertiary effluent clear well 
shall be limited to a maximum of 150 gpm, but this requires utilizing the volume of the clearwell.  
The measured baffling factor of the contact basins and clearwell was found to be 0.56.  This 
baffling factor will be applied to the contact tank volume to determine the effective capacity of 
the disinfection system.  Table 3-15 lists the existing and available capacity of the CCT 
disinfection system at the HGVWRP.  

Table 3-15. Chlorine Contact Tank Capacity Analysis 

Parameter Design Units Criteria / Notes 

Existing configuration 
Two 3-pass channels in 

parallel; each tank 
15,600 gal 

- - 

Maximum allowable flow rate 194 gpm Assuming 0.56 BF 

Total existing capacity 279,600 gpd - 

Required capacity @ MMDF + Returns 184,300 gpd 745 EDU @ MMDF + Returns 

Available capacity @ MMDF + Returns 95,300 gpd MMDF + Returns 

Flow generation @ MMDF + Returns 247 gpd/EDU - 

Additional EDU capacity +385 EDU - 

 

The chlorine disinfection system is projected to have capacity to disinfect flow from an additional 
385 EDU. If flows were to increase by 10 percent over the 160 gpd/EDU flow generation 
projection, then the filters are estimated to have the capacity to filter flow from an additional 
298 EDU. 

 
1 County of San Diego Wastewater Management, System No. 3790106, Tracer Study – Harmony Grove WRP, 
Project No. 702, State Water Resources Control Board, Division of Drinking Water, May 2, 2018. 
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3.1.8 Effluent Pump Station 

Disinfected tertiary effluent (recycled water) is conveyed from the CCT / Tertiary Effluent Clear 
Well / Pump Station Wet Well to the District’s recycled water system for delivery to end users. 
Effluent pumping capacities are presented in Table 3-16.  

Table 3-16. Effluent Pump Station Capacity Analysis 

Parameter Design Units Criteria / Notes 
Number of existing units 3 - 2 duty / 1 standby 

Capacity of each unit 188 gpm Manufacturer specification 

Total existing capacity 301 (0.433) gpm (mgd) 2 duty units 

Required capacity @ MDWF 224 (0.322) gpm (mgd) 745 EDU @ MDWF + Returns 

Available capacity @ MDWF 77 (0.111) gpm (mgd) MDWF + Returns 

Flow generation @ MDWF + Returns 432 gpd/EDU - 

Additional EDU capacity +257 EDU - 
*Assumes 20% reduction in flow when two pumps operate simultaneously 

 

The effluent pump station is projected to have capacity to pump flow from an additional 257 EDU. 
If flows were to increase by 10 percent over the 160 gpd/EDU flow generation projection, then 
the pumps are estimated to have the capacity to pump flow from an additional 179 EDU. 

3.1.9 Off-Quality Storage Basins 

As protection during emergency situations, recycled water treatment facilities include a storage 
basin to which effluent not meeting the required discharge standards can be discharged.  The 
“off-quality” water is stored while the process anomaly is corrected, after which water is pumped 
back into the treatment process. The off-quality tanks are typically sized to provide 24 hours of 
storage, as required by California Title 22 redundancy requirements. The existing off-quality 
storage basin is below grade with a side water depth of 18 ft and a total depth of 23 ft. Off-quality 
storage capacities are presented in Table 3-17.  

Table 3-17. Off-Quality Storage Capacity Analysis 

Parameter Design Units Criteria / Notes 
Number of existing units 1 - - 

Volume per unit 182,000 gal - 

Design detention time 24 hr Title 22 redundancy requirements 

Existing capacity per unit 182,000 gpd - 

Total existing capacity 182,000 gpd - 

Required capacity @ ADF 139,400 gpd 745 EDU @ ADF 
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Table 3-17. Off-Quality Storage Capacity Analysis 

Parameter Design Units Criteria / Notes 
Available capacity @ ADF 42,600 gpd ADF 

Additional EDU capacity +266 EDU - 

 

The off-quality storage basin is projected to have capacity to hold flow from an additional 
266 EDU. If flows were to increase by 10 percent over the 160 gpd/EDU flow generation 
projection, then the basin is estimated to have the capacity to hold flow from an additional 
179 EDU. 

3.1.10 Wet Weather Storage 

During the wet weather events, recycled water facilities operate under normal conditions, while 
recycled water irrigation demand decreases. The Regional Water Quality Control Board 
(RWQCB) requires that excess treated effluent be discharged to storage facilities or a to fail-safe 
land outfall connection to an ocean outfall. If neither exist, the RWQCB requires storage facilities 
to maintain 84 days of wet weather storage, unless water balance calculations demonstrate that 
less volume is adequate based on available year-round recycled water demand. 

Based on review of the District’s recycled water system and associated demands, the HGVWRP 
will be able to safely discharge treated recycled water into the District’s existing recycled water 
distribution system on an annual basis. Recycled water will be conveyed to the 3,000,000-gallon 
R-1A recycled water storage tank, which is connected to the District’s ID-1 South recycled water 
service area. The District’s current annual average recycled water demand is approximately 
3,030 acre-feet per year (AFY) or 2.7 mgd. The District’s largest recycled water demand is related 
to cooling water for the 550-megawatt Power Plant, having an annual average demand of 2.4 
mgd, which accounts for approximately 90 percent of the District’s total annual recycled water 
production. Other recycled water demands are primarily irrigation and account for an annual 
average demand of approximately 0.30 mgd. These demand values do not include new irrigation 
demand from the HGV, Valiano and HGVS communities. 

The recycled water demand during the winter for customers other than the Energy Plant equates 
to 0.09 mgd, assuming a minimum-month factor of 30 percent. The Energy Plant’s recycled water 
demand is typically operational year-round, except for scheduled maintenance and shut down for 
a two-week period each year, typically in the spring. A 14-day shut down in the winter months 
requires approximately 1,952,000 gallons of wet weather storage for the 745 EDU ultimately 
connected to the HGVWRP.  Existing Wet Weather Storage capacity is in Table 3-18.  
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Table 3-18. Existing Wet Weather Storage Capacity Analysis 

Parameter Design Units Criteria / Notes 
Number of existing basins 1 - - 

Days of storage 14 days Year-round recycled water demand 

Volume of reservoirs 19,130,000 gal Wet weather storage basin + R-1A storage tank 

Total existing capacity 1,366,000 gpd Reservoirs provide 14 d storage at this flow rate 

Required capacity @ ADF 139,400 gpd 745 EDU @ ADF 

Available capacity @ ADF 1,227,000 gpd ADF 

Additional EDU capacity +7,669 EDU - 

 

The wet weather storage basin is projected to have capacity to hold flow from an additional 
7,669 EDU. If flows were to increase by 10 percent over the 160 gpd/EDU flow generation 
projection, then the basin is estimated to have the capacity to hold flow from an additional 
7,582 EDU. 

3.1.11 Updated HGVWRP Analysis Summary 

A summary of the estimated capacities of the various HGVWRP processes and components, 
based on the updated influent characteristics, is provided in Table 3-19. The low end of the 
estimated EDU capacity includes a 10% increase in flow and load (or a 10% decrease in process 
performance). Areas of the plant lacking capacity to accept and treat additional flow are denoted 
with bold red text.   

Table 3-19. Capacity Summary of Existing Processes 

Process/Component Existing 
Capacity Units Flow Scenario Additional EDU 

Capacity * 

HGV Lift Station 400 gpm PHWF -36 - 25 

Influent Screen 900 gpm PHWF 850 - 987 

Equalization Basins 196,000 gpd ADF 279 - 354 

EQ Basin Pumps 656,700 gpm MDWF + Returns 655 - 774 

Aero-Mod BOD 657 lb-BOD/d Max Month 1,080 - 1,263 

Aero-Mod TKN 95 lb-TKN/d Max Month -45 - 25 

Aero-Mod Clarifier Flow 384,000 gpd MDWF + Returns 74 - 143 

Aero-Mod Clarifier MLSS Load 21,400 lb-MLSS/d MDWF + Returns 676 - 951 

Aerobic Digesters 498 lb-WAS/d Max Month 1,076 - 1,258 

Dewatering 80 gpm Max Month 1,474 - 1,581 
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Table 3-19. Capacity Summary of Existing Processes 

Flocculation 288,000 gpd MDWF + Returns -131 - -79 

Tertiary Filters 363,000 gpd MDWF + Returns 29 - 95 

Chlorine Contact Tanks 279,600 gpd MMDF + Returns 298 - 385 

Effluent Pumps 433,200 gpm MDWF + Returns 179 - 257 

Off-Quality Storage 182,000 gpd ADF 174 - 266 

Wet Weather Storage 1,366,500 gpd ADF 6,904 - 7,669 

*Capacity in addition to the 745 EDU currently planned for HGV 

 

Decreased flow to the HGVWRP has resulted in additional available capacity in many flow-based 
processes.  However, each individual process has a different available capacity calculation.  
Flocculation basins have no additional EDU capacity. The HGV Lift Station and Aero-Mod 
biological treatment system are both projected to approach capacity with 745 connected EDU. 

Flow from HGV, HGVS, Valiano, and Eden Valley may be conveyed to HGVWRP, if capacity is 
available.  The capacity of HGVWRP to handle additional wastewater from different combinations 
of each development is shown in Table 3-20. Flow from the ultimate 745 EDUs in HGV is 
assumed to be treated at HGVWRP.  

Table 3-20. Available EDU at HGVWRP by Process for Different 
Flow Scenarios 

Scenario 
HGV + 
HGVS 

HGV + 
Valiano 
+ Eden 

HGV + 
HGVS + 

Eden 

HGV + 
HGVS + 
Valiano 

HGV + 
HGVS + 
Valiano + 

Eden 
Connected EDU* 1,198 1,231 1,358 1,524 1,684 
HGV Lift Station** 40 -428 -173 -400 -586 

Influent Screen 634 575 495 320 176 

Equalization Basins -99 -155 -259 -448 -608 
EQ Basin Pumps 411 357 268 96 -51 

Aero-Mod BOD 944 876 812 635 496 

Aero-Mod TKN -381 -426 -531 -701 -854 
Aero-Mod Clarifier Flow -257 -302 -407 -576 -729 

Aero-Mod Clarifier MLSS 
Load 598 542 457 285 140 

Aerobic Digesters 940 872 808 630 492 

Dewatering 1,038 965 846 614 422 

Flocculation -493 -535 -645 -813 -968 

Tertiary Filters -309 -353 -459 -628 -781 
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Table 3-20. Available EDU at HGVWRP by Process for Different 
Flow Scenarios 

Scenario 
HGV + 
HGVS 

HGV + 
Valiano 
+ Eden 

HGV + 
HGVS + 

Eden 

HGV + 
HGVS + 
Valiano 

HGV + 
HGVS + 
Valiano + 

Eden 
Connected EDU* 1,198 1,231 1,358 1,524 1,684 
Chlorine Contact Tanks 1 -49 -146 -317 -468 

Effluent Pumps -137 -184 -285 -455 -606 

Off-Quality Storage -187 -243 -347 -536 -696 
Wet Weather Storage 7,216 7,160 7,056 6,867 6,707 
*Valiano development projected to contribute 3,700 gpd flow (~23 EDU) from Park and Recreation Center 
**HGVS flow would bypass the HGV Lift Station and be pumped directly to HGVWRP 

 

Capacity deficiencies exist for the following processes when additional developments are 
connected to HGVWRP: 

• HGV Lift Station 

• Equalization Basins 

• EQ Basin Pumps 

• Aero-Mod System  

• Flocculation 

• Tertiary Filtration 

• Disinfection System 

• Effluent Pumping 

• Off-Quality Storage 

A sensitivity analysis was performed by increasing flow and loading by 10% over the projected 
values shown in Table 2-8. Available EDU for each process under the increased flow and load 
conditions are shown in Table 3-21. 

Table 3-21. Available EDU at HGVWRP by Process for Different 
Flow Scenarios with 10% Increase in Flow and Load 

Scenario HGV + 
HGVS 

HGV + 
Valiano 
+ Eden 

HGV + 
HGVS + 

Eden 

HGV + 
HGVS + 
Valiano 

HGV + 
HGVS + 
Valiano + 

Eden 
Connected EDU* 1,198 1,231 1,358 1,524 1,684 
HGV Lift Station** -58 -494 -268 -491 -676 

Influent Screen 482 427 339 166 20 

Equalization Basins -219 -278 -395 -601 -777 
EQ Basin Pumps 279 226 132 -40 -188 

Aero-Mod BOD 750 685 615 439 298 
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Table 3-21. Available EDU at HGVWRP by Process for Different 
Flow Scenarios with 10% Increase in Flow and Load 

Scenario HGV + 
HGVS 

HGV + 
Valiano 
+ Eden 

HGV + 
HGVS + 

Eden 

HGV + 
HGVS + 
Valiano 

HGV + 
HGVS + 
Valiano + 

Eden 
Connected EDU* 1,198 1,231 1,358 1,524 1,684 
Aero-Mod TKN -455 -499 -606 -776 -929 
Aero-Mod Clarifier Flow -334 -379 -487 -656 -809 

Aero-Mod Clarifier MLSS 
Load 301 247 154 -18 -166 

Aerobic Digesters 745 680 611 434 294 

Dewatering 876 797 665 410 199 

Flocculation -550 -592 -705 -873 -1,028 

Tertiary Filters -382 -426 -534 -704 -857 

Chlorine Contact Tanks -98 -145 -247 -416 -568 

Effluent Pumps -224 -270 -375 -545 -697 

Off-Quality Storage -279 -333 -439 -626 -786 
Wet Weather Storage 6,451 6,397 6,291 6,104 5,944 
*Valiano development projected to contribute 4,100 gpd flow (~23 EDU) from Park and Recreation Center 
**HGVS flow would bypass the HGV Lift Station and be pumped directly to HGVWRP 

 

The projected capacity deficiencies for each flow scenario are described in the following 
discussions. 

3.2 HGV and HGVS Scenario 

Connecting HGVS to the HGVWRP would increase the total connected EDU from 745 EDU to 
1,198 EDU. Two flow and load scenarios are evaluated. The base flow scenario uses values shown 
in Table 2-8 for flow and load. An additional scenario considers a 10% increase in flow and load 
(or a 10% decrease in unit process capacity). The ranges of flows and loads that are predicted to 
enter the HGVWRP under the HGV and HGVS scenario are shown in Table 3-22. 

Table 3-22. Estimated Flow and Load to HGVWRP in HGV and HGVS 
Scenario 

Flow Condition 
Peaking 
Factor Flow (gpd) 

BOD Loading 
(lb/d) 

TKN Loading 
(lb/d) 

ADF 1 211,900 - 231,000 306 - 337 117 - 128 

MMDF 1.2 254,300 - 277,300 244 - 404 140 - 154 

MDWF 2.11 447,100 - 487,500 - - - - - - 
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Table 3-22. Estimated Flow and Load to HGVWRP in HGV and HGVS 
Scenario 

PHWF (gpm) 4 589 - 642 - - - - - - 

Centrate Return 0.014 3,000 - 3,200 - - - - - - 

Filter Backwash Return 
@ ADF 0.087 18,000 - 20,000 - - - - - - 

Filter Backwash Return 
@ MMDF 0.087 22,000 - 24,000 - - - - - - 

Filter Backwash Return 
@ MDWF 0.087 39,000 - 42,000 - - - - - - 

 

Individual HGVWRP process capacities in terms of available EDU are presented for the base 
scenario and for the scenarios with a 10% increase in flow and load over the base scenario. 
Available EDU are shown in Table 3-23. 

Table 3-23. Available EDU at HGVWRP Under HGV and 
HGVS Scenario 

HGVWRP Process Base Base +10% 
HGV Lift Station* 40 -58 
Influent Screen 634 482 

Equalization Basins -99 -219 
EQ Basin Pumps 411 279 

Aero-Mod BOD 944 750 

Aero-Mod TKN -381 -455 
Aero-Mod Clarifier Flow -257 -334 

Aero-Mod Clarifier MLSS Load 598 301 

Aerobic Digesters 940 745 

Dewatering 1,038 876 

Flocculation -493 -550 

Tertiary Filters -309 -382 

Chlorine Contact Tanks 1 -98 

Effluent Pumps -137 -224 

Off-Quality Storage -187 -279 
Wet Weather Storage 7,216 6,451 
*HGVS flow will bypass the HGV Lift Station and be pumped directly to HGVWRP 

 

Conveying wastewater from both HGV (745 EDU) and HGVS (453 EDU) for treatment at 
HGVWRP would require expansion of the processes listed in Table 3-24. Process expansions 
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are expressed in terms of EDU, process design criteria, and as a percentage of the existing 
process capacity. For example, TKN removal by the Aero-Mod system is projected to require 
expanded capacity to treat nitrogen load from 381 – 455 EDU, which equates to an additional 
45-59 lb-TKN/d of nitrogen treatment. This represents a 47-61% increase in nitrogen treatment 
beyond the existing HGVWRP nitrogen treatment capacity. 

Table 3-24. Required Process Expansions for HGV and HGVS Scenario 

HGVWRP Process Needed EDU 
Capacity 

Required Process 
Expansion Units Percentage of 

Existing Capacity 

HGV Lift Station 0 - 58 0 - 20 gpm 0% - 5% 

Equalization Basins 99 - 219 3,970 - 8,762 gal 8% - 18% 

Aero-Mod TKN 381 - 455 45 - 59 lb-TKN/d 47% - 61% 

Aero-Mod Clarifier 257 - 334 210 - 297 sf 27% - 39% 

Flocculation 493 - 550 1,885 - 2,294 gal 34% - 41% 

Tertiary Filtration 309 - 382 22 - 29 sf 35% - 47% 

Chlorine Contact Tank 0 - 98 0 - 1,962 gal 0% - 6% 

Effluent Pumps 137 - 224 39 - 69 gpm 13% - 23% 

Off-Quality Storage 187 - 279 29,880 - 49,048 gal 16% - 27% 

 

Expansion of the Aero-Mod system, flocculation basins, and tertiary filters require a significant 
amount of area at the HGVWRP, and there is not sufficient available space at the site. The District 
may wish to expand the equalization basins, Aero-Mod system, and off-quality storage at the 
HGVWRP and provide tertiary facilities (flocculation, tertiary filters, disinfection) at a site directly 
south of the HGVWRP. 

An aerial view of the HGVWRP with potential locations for process expansions is shown in 
Figure 3-2. The tertiary and disinfection facilities are shown on an aerial map in Figure 3-3. 
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Figure 3-2. HGVWRP Process Expansion Locations for HGV and HGVS Scenario 
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Figure 3-3. Tertiary Process Expansion Locations for HGV and HGVS Scenario 
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Estimated construction costs for the identified process expansions are provided in Error! 
Reference source not found.. 

Table 3-25. Estimated Costs for Process Expansions for HGV and HGVS 
Scenario 

Item Description Cost 
General Items $250,000 
Mobilization/Demobilization $87,500 
Cleanup and Disposal $12,500 
Startup, Testing, and Commissioning $12,500 
Record Drawings, O&M Manuals, Submittals $6,250 
Surveying $6,250 
Demolition $12,500 
Electrical and Instrumentation $12,500 
Yard Piping $100,000 
Treatment Plant $7,660,000 
HGV lift Station $37,500 
Influent Screen $0 
Influent Equalization Basins $112,500 
EQ Basin Pumps $0 
Aero-Mod System $1,875,000 
Secondary Effluent Line to tertiary facility $400,000 
Dewatering $0 
Sludge Transfer Pumping $0 
Flocculation (relocated and expanded) $2,340,000 
Tertiary Filters (relocated and expanded) $2,340,000 
Chlorine Contact Tank (relocated and expanded) $260,000 
Recycled Water Pumping (relocated and expanded) $62,500 
Off-Quality Storage $270,000 
Wet Weather Storage $0 
Subtotal Construction Cost $7,910,000 
      Contingency on Subtotal (20%) $1,590,000 
      Bonds & Insurance (2.5%) $200,000 
Subtotal $9,700,000 
      Bid Inflation Projection to Midpoint (3%) $300,000 

Total Construction Cost $10,000,000 
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3.3 HGV, Valiano, and Eden Valley Scenario 

Connecting Valiano and Eden Valley to the HGVWRP would increase the total connected EDU 
from 745 EDU to 1,231 EDU. Two flow and load scenarios are evaluated. The base flow scenario 
uses values shown in Table 2-8 for flow and load. An additional scenario considers a 10% 
increase in flow and load (or a 10% decrease in unit process capacity). The ranges of flows and 
loads that are predicted to enter the HGVWRP under the HGV and HGVS scenario are shown 
in Table 3-26. 

Table 3-26. Estimated Flow and Load to HGVWRP in HGV, Valiano, and 
Eden Valley Scenario 

Flow Condition 
Peaking 
Factor Flow (gpd) 

BOD Loading 
(lb/d) 

TKN Loading 
(lb/d) 

ADF 1 220,900 - 240,500 320 - 352 122 - 134 

MMDF 1.2 265,000 - 288,700 384 - 422 146 - 161 

MDWF 2.11 466,000 - 546,900 - - - - - - 

PHWF (gpm) 4 600 - 668 - - - - - - 

Centrate Return 0.014 3,100 - 3,400 - - - - - - 

Filter Backwash Return 
@ ADF 0.0869 19,000 - 21,000 - - - - - - 

Filter Backwash Return 
@ MMDF 0.0869 23,000 - 25,000 - - - - - - 

Filter Backwash Return 
@ MDWF 0.0869 40,000 - 44,000 - - - - - - 

 

Individual HGVWRP process capacities in terms of available EDU are presented for the base 
scenario and for a scenario with a 10% increase in flow and load over the base scenario. Available 
EDU are shown in Table 3-27. 

Table 3-27. Available EDU at HGVWRP Under HGV, Valiano, and 
Eden Valley Scenario 

HGVWRP Process Base Base +10% 
HGV Lift Station -428 -494 
Influent Screen 575 427 

Equalization Basins -155 -278 

EQ Basin Pumps 357 226 

Aero-Mod BOD 876 685 

Aero-Mod TKN -426 -499 
Aero-Mod Clarifier Flow -302 -379 
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Table 3-27. Available EDU at HGVWRP Under HGV, Valiano, and 
Eden Valley Scenario 

HGVWRP Process Base Base +10% 
Aero-Mod Clarifier MLSS Load 542 247 

Aerobic Digesters 872 680 

Dewatering 965 797 

Flocculation -535 -592 

Tertiary Filters -353 -426 

Chlorine Contact Tanks -49 -145 

Effluent Pumps -184 -270 

Off-Quality Storage -243 -333 
Wet Weather Storage 7,160 6,397 

 

Conveying tributary flow from Harmony Grove Village (745 EDU), Valiano (326 EDU), and Eden 
Valley (160 EDU) for treatment at HGVWRP would require expansion of the processes listed in 
Table 3-28. 

Table 3-28. Required Process Expansions for HGV, Valiano, and Eden Valley 
Scenario 

HGVWRP Process Needed EDU 
Capacity 

Required Process 
Expansion Units Percentage of 

Existing Capacity 

HGV Lift Station 428 - 494 213 - 268 gpm 53% - 67% 

Equalization Basins 155 - 278 6,213 - 11,137 gal 13% - 23% 

Aero-Mod TKN 426 - 499 51 - 65 lb-TKN/d 53% - 68% 

Aero-Mod Clarifier 302 - 379 250 - 342 sf 33% - 45% 

Flocculation 535 - 592 2,073 - 2,503 gal 37% - 45% 

Tertiary Filtration 353 - 426 25 - 33 sf 40% - 53% 

Chlorine Contact 
Tank 49 - 145 909 - 2,957 gal 3% - 9% 

Effluent Pumps 184 - 270 53 - 85 gpm 18% - 28% 

Off-Quality Storage 243 - 333 38,850 - 58,546 gal 21% - 32% 

 

An aerial view of the HGVWRP with potential locations for process expansions is shown in 
Figure 3-4. The tertiary and disinfection facilities are shown on an aerial map in Figure 3-5. 
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Figure 3-4. HGVWRP Process Expansion Locations for HGV, Valiano, and Eden 
Valley Scenario 
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Figure 3-5. Tertiary Process Expansion Locations for HGV, Valiano, and Eden 

Scenario 
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Estimated construction costs for the identified process expansions are provided in Table 3-29. 

Table 3-29. Estimated Costs for Process Expansions for HGV, 
Valiano, and Eden Valley Scenario 

Item Description Cost 
General Items $500,000 
Mobilization/Demobilization $175,000 
Cleanup and Disposal $25,000 
Startup, Testing, and Commissioning $25,000 
Record Drawings, O&M Manuals, Submittals $12,500 
Surveying $12,500 
Demolition $25,000 
Electrical and Instrumentation $25,000 
Yard Piping $200,000 
Treatment Plant $8,063,000 
HGV Lift Station $112,500 
Influent Screen $0 
Influent Equalization Basins $112,500 
EQ Basin Pumps $0 
Aero-Mod System $1,875,000 
Secondary effluent line to tertiary facility $400,000 
Dewatering $0 
Sludge Transfer Pumping $0 
Flocculation (relocated and expanded) $2,340,000 
Tertiary Filters (relocated and expanded) $2,730,000 
Chlorine Contact Tank (relocated and expanded) $260,000 
Recycled Water Pumping (relocated and expanded) $75,000 
Off-Quality Storage $270,000 
Wet weather storage $0 
Subtotal Construction Cost $8,563,000 
      Contingency on Subtotal (20%) $1,720,000 
      Bonds & Insurance (2.5%) $220,000 
Subtotal $10,510,000 
      Bid Inflation Projection to Midpoint (3%) $320,000 

Total Construction Cost $10,830,000 
 

3.4 HGV, HGVS, and Eden Valley Scenario 

Connecting HGVS and Eden Valley to the HGVWRP would increase the total connected EDU 
from 745 EDU to 1,358 EDU. Two flow and load scenarios are evaluated. The base flow scenario 
uses values shown in Table 2-8 for flow and load. An additional scenario considers a 10% 
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increase in flow and load (or a 10% decrease in unit process capacity). The ranges of flows and 
loads that are predicted to enter the HGVWRP under the HGV and HGVS scenario are shown 
in Table 3-30. 

Table 3-30. Estimated Flow and Load to HGVWRP in HGV, HGVS, and 
Eden Valley Scenario 

Flow Condition 
Peaking 
Factor Flow (gpd) 

BOD Loading 
(lb/d) 

TKN Loading 
(lb/d) 

ADF 1 237,500 - 259,200 342 - 377 131 - 144 

MMDF 1.2 285,000 - 311,000 411 - 452 157 - 173 

MDWF 2.11 501,100 - 546,900 - - - - - - 

PHWF (gpm) 4 660 - 720 - - - - - - 

Centrate Return 0.014 3,300 - 3,600 - - - - - - 

Filter Backwash Return 
@ ADF 0.0869 21,000 - 23,000 - - - - - - 

Filter Backwash Return 
@ MMDF 0.0869 25,000 - 27,000 - - - - - - 

Filter Backwash Return 
@ MDWF 0.0869 44,000 - 48,000 - - - - - - 

 

Individual HGVWRP process capacities in terms of available EDU are presented for the base 
scenario and 10% increase in flow and load over the base scenario. Available EDU are shown in 
Table 3-31. 

Table 3-31. Available EDU at HGVWRP Under HGV, HGVS, and Eden 
Valley Scenario 

HGVWRP Process Base Base +10% 
HGV Lift Station* -173 -268 

Influent Screen 495 339 

Equalization Basins -259 -395 

EQ Basin Pumps 268 132 

Aero-Mod BOD 812 615 

Aero-Mod TKN -531 -606 
Aero-Mod Clarifier Flow -407 -487 

Aero-Mod Clarifier MLSS Load 457 154 

Aerobic Digesters 808 611 

Dewatering 846 665 

Flocculation -645 -705 

Tertiary Filters -459 -534 
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Table 3-31. Available EDU at HGVWRP Under HGV, HGVS, and Eden 
Valley Scenario 

HGVWRP Process Base Base +10% 
Chlorine Contact Tanks -146 -247 

Effluent Pumps -285 -375 

Off-Quality Storage -347 -439 
Wet Weather Storage 7,056 6,291 
*HGVS flow will bypass the HGV Lift Station and be pumped directly to HGVWRP 

 

Conveying tributary flow from HGV (745 EDU), HGVS (453 EDU), and Eden Valley (160 EDU) 
for treatment at HGVWRP would require expansion of the processes listed in Table 3-32. 

Table 3-32. Required Process Expansions for HGV, HGVS, and 
Eden Valley Scenario 

HGVWRP 
Process 

Needed EDU 
Capacity 

Required Process 
Expansion Units 

Percentage of 
Existing 
Capacity 

HGV Lift Station* 173 - 268 58 - 99 gpm 15% - 25% 

Equalization Basins 259 - 395 10,370 - 15,802 gal 21% - 32% 

Aero-Mod TKN 531 - 606 61 - 77 lb-
TKN/d 64% - 81% 

Aero-Mod Clarifier 407 - 487 329 - 429 sf 43% - 56% 

Flocculation 645 - 705 2,441 - 2,911 gal 44% - 53% 

Tertiary Filtration 459 - 534 32 - 41 sf 51% - 65% 

Chlorine Contact 
Tank 146 - 247 2,659 - 4,899 gal 9% - 16% 

Effluent Pumps 285 - 375 80 - 115 gpm 27% - 38% 

Off-Quality Storage 347 - 439 55,480 - 77,208 gal 30% - 42% 

*HGVS flow will bypass the HGV Lift Station and be pumped directly to HGVWRP 

 

An aerial view of the HGVWRP with potential locations for process expansions is shown in 
Figure 3-6. The tertiary and disinfection facilities are shown on an aerial map in Figure 3-7. 
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Figure 3-6. HGVWRP Process Expansion Locations for HGV, HGVS, and Eden 
Valley Scenario 
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Figure 3-7. Tertiary Process Expansion Locations for HGV, HGVS, and Eden Valley 

Scenario 
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Estimated construction costs for the identified process expansions are provided in Table 3-33. 

Table 3-33. Estimated Costs for Process Expansions for HGV, HGVS, and Eden 
Valley Scenario 

Item Description Cost 
General Items $750,000 
Mobilization/Demobilization $262,500 
Cleanup and Disposal $37,500 
Startup, Testing, and Commissioning $37,500 
Record Drawings, O&M Manuals, Submittals $18,750 
Surveying $18,750 
Demolition $37,500 
Electrical and Instrumentation $37,500 
Yard piping $300,000 
Treatment Plant $9,528,000 
HGV Lift Station $37,500 
Influent Screen $337,500 
Influent Equalization Basins $225,000 
EQ Basin Pumps $0 
Aero-Mod System $2,500,000 
Secondary Effluent Line to tertiary facility $400,000 
Dewatering $0 
Sludge Transfer Pumping $0 
Flocculation (relocated and expanded) $2,730,000 
Tertiary Filters (relocated and expanded) $2,730,000 
Chlorine Contact Tank (relocated and expanded) $260,000 
Recycled Water Pumping (relocated and expanded) $75,000 
Off-Quality Storage $270,000 
Wet Weather Storage $0 
Subtotal Construction Cost $10,278,000 
      Contingency on Subtotal (20%) $2,060,000 
      Bonds & Insurance (2.5%) $260,000 
Subtotal $12,600,000 
      Bid Inflation Projection to Midpoint (3%) $380,000 

Total Construction Cost $12,980,000 
 

3.5 HGV, HGVS, and Valiano Scenario 

Connecting HGVS and Valiano to the HGVWRP would increase the total connected EDU from 
745 EDU to 1,524 EDU. Two flow and load scenarios are evaluated. The base flow scenario uses 
values shown in Table 2-8 for flow and load. An additional scenario considers a 10% increase in 
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flow and load (or a 10% decrease in unit process capacity). The ranges of flows and loads that 
are predicted to enter the HGVWRP under the HGV and HGVS scenario are shown in Table 
3-34. 

Table 3-34. Estimated Flow and Load to HGVWRP in HGV, HGVS, and 
Valiano Scenario 

Flow Condition 
Peaking 
Factor Flow (gpd) 

BOD Loading 
(lb/d) 

TKN Loading 
(lb/d) 

ADF 1 267,700 - 292,100 386 - 425 147 - 162 

MMDF 1.2 321,300 - 350,500 464 - 510 177 - 195 

MDWF 2.11 564,900 - 616,400 - - - - - - 

PHWF (gpm) 4 744 - 811 - - - - - - 

Centrate Return 0.014 3,700 - 4,100 - - - - - - 

Filter Backwash Return 
@ ADF 0.0869 23,000 - 25,000 - - - - - - 

Filter Backwash Return 
@ MMDF 0.0869 28,000 - 30,000 - - - - - - 

Filter Backwash Return 
@ MDWF 0.0869 49,000 - 54,000 - - - - - - 

 

Individual HGVWRP process capacities in terms of available EDU are presented for the base 
scenario and for 10%, increase in flow and load over the base scenario. Available EDU are shown 
in Table 3-35. 

Table 3-35. Available EDU at HGVWRP Under HGV, HGVS, and 
Valiano Scenario 

HGVWRP Process Base Base +10% 
HGV Lift Station -400 -491 

Influent Screen 320 166 

Equalization Basins -448 -601 

EQ Basin Pumps 96 -40 

Aero-Mod BOD 635 439 

Aero-Mod TKN -701 -776 
Aero-Mod Clarifier Flow -576 -656 

Aero-Mod Clarifier MLSS Load 285 -18 

Aerobic Digesters 630 434 

Dewatering 614 410 

Flocculation -813 -873 

Tertiary Filters -628 -704 
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Table 3-35. Available EDU at HGVWRP Under HGV, HGVS, and 
Valiano Scenario 

HGVWRP Process Base Base +10% 
Chlorine Contact Tanks -317 -416 

Effluent Pumps -455 -545 

Off-Quality Storage -536 -626 
Wet Weather Storage 6,867 6,104 

 

Conveying tributary flow from HGV (745 EDU), HGVS (453 EDU), and Valiano (326 EDU) for 
treatment at HGVWRP would require expansion of the processes listed in Table 3-36. 

Table 3-36. Required Process Expansions for HGV, HGVS, and 
Valiano Scenario 

HGVWRP 
Process 

Needed EDU 
Capacity 

Required Process 
Expansion Units Percentage of 

Existing Capacity 

HGV Lift Station* 400 - 491 142 - 190 gpm 36% - 47% 

Equalization 
Basins 448 - 601 17,933 - 24,029 gal 37% - 49% 

EQ Basins Pumps 0 - 40 0 - 12 gpm 0% - 3% 

Aero-Mod TKN 701 - 776 81 - 99 lb-
TKN/d 85% - 104% 

Aero-Mod 
Clarifier 576 - 656 467 - 581 sf 61% - 76% 

Flocculation 813 - 873 3,090 - 3,623 gal 56% - 65% 

Tertiary Filtration 628 - 704 44 - 54 sf 70% - 86% 

Chlorine Contact 
Tank 317 - 416 5,793 - 8,292 gal 19% - 27% 

Effluent Pumps 455 - 545 128 - 168 gpm 43% - 56% 

Off-Quality 
Storage 536 - 626 85,730 - 110,114 gal 47% - 61% 

*HGVS flow will bypass the HGV Lift Station and be pumped directly to HGVWRP 

 

An aerial view of the HGVWRP with potential locations for process expansions is shown in 
Figure 3-8. The tertiary and disinfection facilities are shown on an aerial map in Figure 3-9. 
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Figure 3-8. HGVWRP Process Expansion Locations for HGV, HGVS, and Valiano 
Scenario 
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Figure 3-9. Tertiary Process Expansion Locations for HGV, HGVS, and Valiano 

Scenario 
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Estimated construction costs for the identified process expansions are provided in Table 3-37. 

Table 3-37. Estimated Costs for Process Expansions for HGV, HGVS, and 
Valiano Scenario 

Item Description Cost 
General Items $1,000,000 
Mobilization/Demobilization $350,000 
Cleanup and Disposal $50,000 
Startup, Testing, and Commissioning $50,000 
Record Drawings, O&M Manuals, Submittals $25,000 
Surveying $25,000 
Demolition $50,000 
Electrical and Instrumentation $50,000 
Yard Piping $400,000 

Treatment Plant $10,767,000 
HGV Lift Station $75,000 
Influent Screen $337,500 
Influent Equalization Basins $225,000 
EQ Basin Pumps $25,000 
Aero-Mod System $3,125,000 
Secondary Effluent Line to tertiary facility $400,000 
Dewatering $0 
Sludge Transfer Pumping $0 
Flocculation (relocated and expanded) $2,730,000 
Tertiary Filters (relocated and expanded) $3,120,000 
Chlorine Contact Tank (relocated and expanded) $312,000 
Recycled Water Pumping (relocated and expanded) $87,500 
Off-Quality Storage $405,000 
Wet Weather Storage $0 
Subtotal Construction Cost $11,767,000 
      Contingency on Subtotal (20%) $2,360,000 
      Bonds & Insurance (2.5%) $300,000 
Subtotal $14,430,000 
      Bid Inflation Projection to Midpoint (3%) $440,000 

Total Construction Cost $14,870,000 
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3.6 HGV, HGVS, Valiano, and Eden Valley Scenario 

Connecting HGVS, Valiano, and Eden Valley to the HGVWRP would increase the total connected 
EDU from 745 EDU to 1,684 EDU. Two flow and load scenarios are evaluated. The base flow 
scenario uses values shown in Table 2-8 for flow and load. An additional scenario considers a 
10% increase in flow and load (or a 10% decrease in unit process capacity). The ranges of flows 
and loads that are predicted to enter the HGVWRP under the HGV and HGVS scenario are 
shown in Table 3-38. 

Table 3-38. Estimated Flow and Load to HGVWRP in HGV, HGVS, Valiano, and 
Eden Valley Scenario 

Flow Condition 
Peaking 
Factor Flow (gpd) 

BOD Loading 
(lb/d) TKN Loading (lb/d) 

ADF 1 293,300 - 320,300 423 - 465 161 - 178 

MMDF 1.2 352,000 - 384,300 507 - 558 194 - 213 

MDWF 2.11 618,900 - 675,800 - - - - - - 

PHWF (gpm) 4 815 - 890 - - - - - - 

Centrate Return 0.014 4,100 - 4,500 - - - - - - 

Filter Backwash Return 
@ ADF 0.0869 25,000 - 28,000 - - - - - - 

Filter Backwash Return 
@ MMDF 0.0869 31,000 - 33,000 - - - - - - 

Filter Backwash Return 
@ MDWF 0.0869 54,000 - 59,000 - - - - - - 

 

Individual HGVWRP process capacities in terms of available EDU are presented for the base 
scenario and a 10% increase in flow and load over the base scenario. Available EDU are shown 
in Table 3-39. 

Table 3-39. Available EDU at HGVWRP Under HGV, HGVS, Valiano, and Eden 
Valley Scenario 

HGVWRP Process Base Base +10% 
HGV Lift Station* -586 -676 

Influent Screen 176 20 

Equalization Basins -608 -777 

EQ Basin Pumps -51 -188 

Aero-Mod BOD 496 298 

Aero-Mod TKN -854 -929 
Aero-Mod Clarifier Flow -729 -809 
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Table 3-39. Available EDU at HGVWRP Under HGV, HGVS, Valiano, and Eden 
Valley Scenario 

HGVWRP Process Base Base +10% 
Aero-Mod Clarifier MLSS Load 140 -166 

Aerobic Digesters 492 294 

Dewatering 422 199 

Flocculation -968 -1,028 

Tertiary Filters -781 -857 

Chlorine Contact Tanks -468 -568 

Effluent Pumps -606 -697 

Off-Quality Storage -696 -786 
Wet Weather Storage 6,707 5,944 
*HGVS flow will bypass the HGV Lift Station and be pumped directly to HGVWRP 

Conveying tributary flow from HGV (745 EDU), HGVS (453 EDU), Valiano (326 EDU), and Eden 
Valley (160 EDU) for treatment at HGVWRP would require expansion of the processes listed in 
Table 3-40. 

Table 3-40. Required Process Expansions for HGV, HGVS, Valiano, and 
Eden Valley Scenario 

HGVWRP 
Process 

Needed EDU 
Capacity 

Required Process 
Expansion Units Percentage of 

Existing Capacity 

HGV Lift Station* 586 - 676 213 - 268 gpm 53% - 67% 

Equalization Basins 608 - 777 24,333 - 31,069 gal 50% - 63% 

EQ Basin Pumps 51 - 188 14 - 57 gpm 3% - 13% 

Aero-Mod TKN 854 - 929 98 - 118 lb-TKN/d 103% - 123% 

Aero-Mod Clarifier 729 - 809 586 - 711 sf 76% - 93% 

Flocculation 968 - 1,028 3,647 - 4,231 gal 66% - 76% 

Tertiary Filtration 781 - 857 55 - 65 sf 87% - 104% 

Chlorine Contact 
Tank 468 - 568 8,487 - 11,229 gal 27% - 36% 

Effluent Pumps 606 - 697 169 - 213 gpm 56% - 71% 

Off-Quality 
Storage 696 - 786 111,330 - 138,274 gal 61% - 76% 

*HGVS flow will bypass the HGV Lift Station and be pumped directly to HGVWRP 

 
An aerial view of the HGVWRP with potential locations for process expansions is shown in 
Figure 3-10. The tertiary and disinfection facilities are shown on an aerial map in Figure 3-11. 
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Figure 3-10. HGVWRP Process Expansion Locations for HGV, HGVS, Valiano, and 

Eden Valley Scenario 
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Figure 3-11. Tertiary Process Expansion Locations for HGV, HGVS, Valiano, and 

Eden Valley Scenario 
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Estimated construction costs for the identified process expansions are provided in Table 3-41. 

Table 3-41. Estimated Costs for Process Expansions for HGV, HGVS, Valiano, 
and Eden Valley Scenario 

Item Description Cost 
General Items $1,250,000 
Mobilization/Demobilization $437,500 
Cleanup and Disposal $62,500 
Startup, Testing, and Commissioning $62,500 
Record Drawings, O&M Manuals, Submittals $31,250 
Surveying $31,250 
Demolition $62,500 
Electrical and Instrumentation $62,500 
Yard Piping $500,000 

Treatment Plant $11,795,000 
HGV Lift Station $112,500 
Influent Screen $337,500 
Influent Equalization Basins $337,500 
EQ Basin Pumps $25,000 
Aero-Mod System $3,125,000 
Secondary Effluent Line to tertiary facility $400,000 
Dewatering $0 
Sludge Transfer Pumping $0 
Flocculation (relocated and expanded) $3,120,000 
Tertiary Filters (relocated and expanded) $3,510,000 
Chlorine Contact Tank (relocated and expanded) $312,000 
Recycled Water Pumping (relocated and expanded) $87,500 
Off-Quality Storage $540,000 
Wet Weather Storage $0 
Subtotal Construction Cost $13,045,000 
      Contingency on Subtotal (20%) $2,610,000 
      Bonds & Insurance (2.5%) $330,000 
Subtotal $15,990,000 
      Bid Inflation Projection to Midpoint (3%) $480,000 

Total Construction Cost $16,470,000 
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 COLLECTION SYSTEM CAPACITY EVALUATION 

Assuming additional wastewater is to be conveyed to the HGVWRP, it is necessary to investigate 
potential conveyance alternatives, using either existing or new conveyance facilities.  The 
following discussions evaluate potential conveyance alternatives within the existing HGV 
collection system or through additional conveyance facilities.  

4.1 Design Criteria 

As a water and recycled water agency, the District currently maintains wastewater standard 
specifications and details. Design criteria used for this analysis is shown in Table 4-1. These 
criteria are used throughout the master plan analysis to evaluate feasible conveyance alternatives. 

Table 4-1. Proposed District Design Criteria 

Design Criteria Value 
Minimum Size  8-inches 
Minimum Slope (8”) 0.4% 
Minimum Slope (12” and larger) 0.25% 
Manning’s “n” 0.013 
Minimum Velocity (ft/s) 2 
Maximum d/D (< 12”) 0.5 
Maximum d/D (12” and larger) 0.75  
Maximum Distance between Manholes (ft) 350 

 

4.2 Wastewater Conveyance Alternatives 

Based on current planning and environmental documentation, each of the planned communities 
within the identified potential wastewater service area will construct its own wastewater 
collection system and potentially construct its own wastewater treatment facility. As such, the 
individual community collection systems convey wastewater flows to a single point within each 
community. In evaluating the feasibility of conveying wastewater to the HGVWRP, existing and 
future collection system facilities are evaluated, as well as potential new conveyance pipelines. In 
addition, the conveyance analysis includes potential service to septic system conversions north 
of the Harmony Grove service area, along Country Club Drive. As part of the analysis, it is 
assumed that currently installed conveyance pipelines will not be replaced to accommodate 
increased future flows.  

Harmony Grove Village South.  With respect to the HGVS community, current planning and 
environmental documents include two possible conveyance and treatment options. The first 
option includes construction of a new treatment facility at the northern extent of the property 
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and conveying wastewater from the community through planned community pipelines. The 
second option is to construct additional facilities to convey wastewater to the HGVWRP by way 
of the HGV Lift Station. Both options are hydraulically viable and constructible. The proposed 
options are evaluated in the “Harmony Grove Village South for the Sewer Master Plan”, dated 
January 2016.  

For the purposes of this analysis, we assume that the HGVS collection system is tributary to the 
HGVWRP by way of the influent pump station, as identified in the community planning and 
environmental documents. Wastewater conveyance across Escondido Creek is addressed in the 
community planning and environmental documents and includes a new roadway bridge over the 
creek. A new wastewater pipeline is proposed within the bridge to accommodate wastewater 
conveyance to the influent pump station. 

Valiano & Eden Valley.  Conveyance of Valiano flows, as well as potential future septic system 
conversions, to the HGV Lift Station can be accomplished through various connectivity options. One 
option includes connection of the Valiano collection system, draining to the southeastern corner of 
the community, to the existing HGV collection system.  Several potential connection strategies were 
evaluated, including connection to HGV MH-328 on Amble Drive or MH-312 on Long Trot Drive.  

Connection of the Valiano collection system to HGV MH-328, shown on Figure 4-1, requires 
approximately 800 LF of new 8-inch pipeline. As there is no existing roadway between the two 
connection manholes, the District would acquire an easement from the developer for this 
connection. Connection of the Valiano collection system to HGV MH-312, as shown on Figure 
4-2, requires approximately 1,100 LF of new 8-inch pipeline. Similarly, this connection option 
requires the District to acquire an easement. Both connection options require that sufficient 
conveyance capacity be available within the existing HGV collection system. Hydraulic analysis 
was used to determine the availability of the required capacity to accommodate the identified 
wastewater volumes.  

In lieu of conveying the Valiano and septic system flows through the HGV collection system, a new 
pipeline may be constructed to convey wastewater directly to the HGV Lift Station, as shown on 
Figure 4-3. Approximately 5,000 LF of new 10-inch pipeline would be required between the Valiano 
community and the HGV Lift Station, within Country Club Drive.  As this is a heavily traveled roadway, 
this option may present more construction changes and costs. 

Alternatively, the Valiano development has the option of conveying wastewater to the City of 
Escondido.  Under this scenario, no District treatment facilities would be affected, though District would 
most likely still be responsible for the collection system.  Selection of this alternative would reduce the 
total flow tributary to the HGVWRP.  Furthermore, as the Eden Valley area is east of and adjacent to 
the Valiano development, future wastewater flows from these sources could be served by new 
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conveyance to the HGVWRP once annexed to the District (given that the area is within the District’s 
established service boundary) or to the City of Escondido with LAFCO approval.  
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Figure 4-1. Alternative Connection Alignment 1 – Manhole 87 to MH-328 



Sewer Master Plan Update 

9552.0001 
  74 October 2019 

Figure 4-2. Alternative Connection Alignment 2 – Manhole 87 to MH-312 
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Figure 4-3. Alternative Connection Alignment 3 –  
Designated Sewer in Country Club Drive 
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4.3 Conveyance Capacity Analysis 

Wastewater conveyed to the Valiano and HGVS communities are handled by the onsite collection 
systems defined by the planning and environmental documents for the individual communities, 
and this study does not affect any changes to those proposed collection system facilities.  Where 
connections were identified to the existing HGV collection system, the existing facilities were 
evaluated based on District design criteria for the purposes of determining the availability of 
sufficient capacity for wastewater volume conveyance.  

Dudek developed a spreadsheet-based hydraulic model of the identified conveyance alternatives. 
Wastewater flows were applied to the model and the resultant hydraulic conditions observed, 
including depth (d) to diameter (D) ratios (d/D) and velocities for each required conveyance 
facility. The model was used to determine if the existing HGV collection system has sufficient 
capacity to convey wastewater volumes from Valiano and future septic system conversions. 

4.3.1 HGV Collection System Connection Analysis 

Multiple connection locations were identified to convey Valiano and septic system flows through the 
HGV collection system. One such connection would be accomplished by connecting to HGV MH-328 
on Amble Drive (Figure 4-1).  From the hydraulic analysis using the reduced wastewater 
production data, it was identified that the HGV collection system has sufficient available capacity 
to convey additional flow, while maintaining the District’s design criteria.   

Alternatively, the model was used to evaluate conveyance of new wastewater flows through a 
connection at HGV MH-312 on Long Trot Drive (Figure 4-2). It was determined that the 
elevation of the proposed connection point was incompatible with gravity flow conditions 
requiring a pump station, despite the fact that the HGV collection system was found to be capable 
of conveying the additional flows.  As a result, this option would not be considered favorable 
compared to other available options. 

4.4 Preferred Conveyance Alignment 

As shown above, connection of the Valiano and Eden Valley collection systems to MH-328 of the HGV 
collection system will maintain District’s design criteria. Therefore, construction of approximately 
1,100 LF of 8-inch pipeline will provide the necessary conveyance capacity.  However, selection of this 
conveyance alternative is predicated on adequate treatment capacity at the HGVWRP.  By conveying 
Valiano and future Eden Valley flow to the HGVWRP, the District is committing to the required plant 
improvements necessary to accommodate those flows.   
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 PRELIMINARY OPINION OF PROBABLE COST  

The following opinion of probable cost (cost opinion) serves to establish the order of magnitude cost 
for the identified preferred project alternative. The cost opinion is based on the quantities and unit 
price estimates developed from the planning level concepts, quotations from general contractors, 
vendor quotes, and existing site conditions. In addition, a project complexity factor is incorporated into 
the unit price to adjust for projected difficulties based on the construction site and work conditions.  

5.1 Cost Opinion Methodology and Assumptions 

For the purposes of this analysis, the cost opinion is considered to be a Class 4 Construction 
Cost Opinion, based on the feasibility level analysis completed. The cost opinion makes use of 
quantity takeoffs, vendor/supplier/manufacturer quotations, and recent contract bid award data 
in the development of projected costs. Table 5-1, below, provides definition of the various Cost 
Opinion Classes.  

Table 5-1. Summary of Construction Classes 

COST 
OPINION 
Class 

Primary 
Characteristic Secondary Characteristic 

Level of Project 
Definition 

Expressed as % of 
Complete 
Definition 

End Usage 
Typical Purpose of 

Cost Opinion 

Methodology 
Typical 

estimating 
method 

Expected 
Accuracy Range 
Typical Variation In 

Low And High 
ranges (a) 

Preparation 
Effort 

Typical Degree of 
effort relative To 

Least Cost Index of 
1(b) 

Class 5 0% to 2% Concept 
Screening  

Capacity 
Factored. 
Parametric 
Models. 
Judgment or 
Analogy  

L: -20% to -50% 
H: +30% to +100% 

1 

Class 4 1% to 15% Study or 
Feasibility  

Equipment 
Factored or 
Parametric 
Model  

L: -15% to -30% 
H: +20% to +50% 

2 to 4 

Class 3 10% to 40% Budget 
Authorization, or 
Control 

Semi-Detailed 
Unit Costs 
with Assembly 
Level Line 
Items 

L: -10% to -20% 
H: +10% to +30% 

3 to 10 
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Table 5-1. Summary of Construction Classes 

COST 
OPINION 
Class 

Primary 
Characteristic Secondary Characteristic 

Level of Project 
Definition 

Expressed as % of 
Complete 
Definition 

End Usage 
Typical Purpose of 

Cost Opinion 

Methodology 
Typical 

estimating 
method 

Expected 
Accuracy Range 
Typical Variation In 

Low And High 
ranges (a) 

Preparation 
Effort 

Typical Degree of 
effort relative To 

Least Cost Index of 
1(b) 

Class 2 30% to 70% Control or Bid/ 
Tender 

Detailed Unit 
Cost with 
Forced 
Detailed Take-
Off 

L: -5% to -15% 
H: +5% to +20% 

4 to 20 

Class 1 50% to 100% Check Estimate 
or Bid/Tender 

Detailed Unit 
Cost with 
Detailed 
Take-Off 

L: -3% to -10% 
H: +3% to +15% 

5 to 100 

Notes:  
(a) The state of process technology and availability of applicable reference cost data affect the range markedly. The +/- value represents typical 

percentage variation of actual costs from the cost estimate after application of contingency (typically at a 50% level of confidence) for given 
scope. 

(b) If the range index value of "1" represents 0.005% of project costs, then an index value of 100 represents 0.5%. Estimate preparation effort 
is highly dependent upon the size of the Project and the quality of estimating data and tools. 

5.2 Opinion of Probable Annual Costs 

As discussed throughout this report, the District acquired the HGVWRP from the County 
Sanitation District and now has the responsibility for ongoing operation and maintenance of the 
facility.  Notwithstanding potential tributary flows from the Valiano and HGVS communities, 
annual operation and maintenance (O&M) costs are currently based on the existing plant and the 
HGV collection system serving 745 EDUs. Based on analysis of the HGVWRP, the projected 
annual cost is $594,000.  However, as the plant is now in full operation, the District will track 
O&M costs to better refine and adjust this value over time. 

Considering Valiano, Eden Valley, and HGVS, additional costs will be incurred to construct 
any required improvements, as well as increases in annual O&M costs.  

Annual costs include energy and O&M costs for conveyance and pumping, as well as for annual 
treatment costs. The O&M costs are based on typical cost metrics from literature and previous 
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projects. Energy costs are estimated using a unit price of $0.15 per kWh. Labor costs are based 
on a total compensation of $150,000 per year, including salary, benefits, and insurance. 

5.3 Cost per Equivalent Dwelling Unit 

The cost opinions provided herewith address the financial impacts of constructing and operating 
the identified facilities under each alternative scenario. Construction of identified facilities will 
predominantly be the responsibility of community developers. Ongoing annual O&M costs will 
be the responsibility of the District.  

The District will be required to develop a rates and fees schedule for the wastewater system, 
including a sewer connection fee and an annual sewer service charge.  The annual sewer service 
charge is developed to offset the annual O&M and capital replacement of the wastewater system.  
The sewer connection fee is developed such that new contributors to the wastewater system 
purchase capacity within the existing system.  These rates and fees are typically developed on a 
periodic basis through a Proposition 218 procedure.  Information provided herewith provides 
data for the rate and fee evaluations.  It is recommended that the District contract with a 
municipal services consultant practiced in rate and fee development.  Third party development 
of rates and fee is preferable to avoid the perception of conflicts of interest or other 
consideration where the public is involved. 

As the consumers within the proposed wastewater service area will be responsible for the 
operational cost of the required facilities, it is necessary to evaluate the cost of various 
wastewater service options to assure that the services are provided in a cost effective manner. 
Table 5-2 provides a comparison of the wastewater service options that are available for each 
alternative scenario, including the total capital and annual costs of each option. 

At present, the HGV community has constructed a wastewater collection system and the 
HGVWRP for its wastewater disposal requirements. Based on available records, the HGVWRP 
and associated collection system construction cost was approximately $26,280,000, with annual 
costs of approximately $594,000 per year. Based on an assumed 30-year return period and an 
interest rate of 3.5%, the equivalent annual cost is approximately $2,245,000. As the HGVWRP 
will ultimately serve a total of approximately 745 EDU, the equivalent annual cost per EDU is 
$3,010 per EDU. This value represents the equivalent annual cost to each household over a 30-
year period.  

With the decreases experienced in overall wastewater production, the HGVWRP has excess 
capacity, allowing more development without expansion of the plant.  Furthermore, with 
relatively minor improvement, the HGVWRP is capable of accommodating the projected 
wastewater production for currently identified sources.   
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Table 5-2.  Wastewater Service Cost Comparison 

Scenario HGV HGV + 
HGVS 

HGV + Valiano 
+ Eden 

HGV + HGVS 
+ Eden 

HGV + HGVS 
+ Valiano 

HGV + HGVS + 
Valiano + Eden 

Connected EDU 745 1,198 1,231 1,358 1,524 1,684 
Water Reclamation Plant 

Construction Costs $12,400,000  $22,400,000  $23,230,000  $25,380,000  $27,270,000  $28,870,000  
Cost Increment - $10,000,000  $10,830,000  $12,980,000  $14,870,000  $16,470,000  
Soft Costs (20%) $2,480,000  $4,480,000  $4,646,000  $5,076,000  $5,454,000  $5,774,000  
Total Capital $14,880,000  $26,880,000  $27,876,000  $30,456,000  $32,724,000  $34,644,000  
O&M (Annual) 
Costs $451,000  $501,000  $506,000  $520,000  $544,000  $565,000  

Collection System 
Construction Costs $13,880,000  $22,470,000  $24,085,000  $26,451,000  $28,693,000  $32,524,000  
Cost Increment - $8,590,000  $10,205,000  $12,571,000  $14,813,000  $18,644,000  
Soft Costs (20%) $2,776,000  $4,494,000  $4,817,000  $5,291,000  $5,739,000  $6,505,000  
Total Capital $16,656,000  $26,964,000  $28,902,000  $31,742,000  $34,432,000  $39,029,000  
Total Capital Cost 
Increment - $10,308,000  $12,246,000  $15,086,000  $17,776,000  $22,373,000  
O&M (Annual) 
Costs $143,000  $230,000  $236,000  $261,000  $293,000  $323,000  

Total 
Construction Costs $26,280,000  $44,870,000  $47,315,000  $51,831,000  $55,963,000  $61,394,000  
Total Capital 
Increment3 - $18,590,000  $21,035,000  $25,551,000  $29,683,000  $35,114,000  
O&M (Annual) 
Costs $594,000  $731,000  $742,000  $781,000  $837,000  $888,000  

Present Worth Analysis 
Present Worth of 
O&M Cost $15,011,000  $18,474,000  $18,752,000  $19,737,000  $21,152,000  $22,441,000  
Total Present 
Worth Cost $41,291,000  $63,344,000  $66,067,000  $71,568,000  $77,115,000  $83,835,000  
Equivalent Annual 
Cost $2,245,000  $3,444,000  $3,592,000  $3,891,000  $4,193,000  $4,558,000  

Cost per EDU Analysis 
Total Present 
Worth per EDU $55,400  $52,900  $53,700  $52,700  $50,600  $49,800  
Equivalent Annual 
Cost per EDU $3,010  $2,870  $2,920  $2,870  $2,750  $2,710  

1 - Identified costs represent the total invested cost for each alternative, including the cost of the original HGVWRP facilities construction 
2 - Costs do not include the cost of additional wet weather storage.  All recycled water is distributed through the RW System. 
3 – Cost increment with respect to original HGVWRP only construction and capital cost 
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 CONCLUSIONS 

Based on the available data and the analyses performed, it appears that the District can provide 
wastewater service to each of the identified sources with various degrees of improvement to the 
HGVWRP.  The ratepayers within the wastewater service area would realize cost effective 
operation and maintenance and fewer environmental impacts.  Furthermore, the constituents of 
the Eden Valley community would be provided future wastewater disposal options, assuring that 
the SWRCB OWTS Policy is supported and local groundwater resources are protected.  

The analyses show that reduction of the wastewater generation rate of homes in the study area 
have the effect of reducing flow-based unit process requirements.  However, the strength-based 
process components reflects no significant reduction in treatment capacity requirements.  In fact, 
as a result of significantly increased nitrogen production, the strength-based treatment 
requirements are actually increased.   

Review of the various alternatives indicates that the alternative with the least construction impact 
at the HGVWRP results from service to HGV and HGVS only.  Under this scenario, tertiary 
treatment facilities would be relocated to the HGVS treatment area, allowing an additional 
AeroMod treatment train to be constructed on the original site.  Valiano and Eden Valley 
wastewater, under this scenario, would require a separate treatment facility within the Valiano 
property for treatment of these wastewater flows.   

All remaining treatment alternatives require significant improvements to the HGVWRP, such that 
construction of complete treatment facilities within the HGVS and Valiano properties would be 
required.   
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