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To: Stephen Peck | Peck Planning and Development 
From: Henry Liang, PE | MKN & Associates 
 Rob Lepore, GISP | MKN & Associates 
 Jason Wong, EIT | MKN & Associates 
Date: January 28, 2021 

Re: VST Water System Analysis 

Background 

The goal of the water system evaluation was to identify potential deficiencies related to the City of Merced 
(City) existing water supply, storage, distribution system ability to serve the proposed VST Development 
(Project) and identify the necessary improvements to connect the proposed Project to the existing water 
system. In addition, the evaluation identifies the sequence/phasing of the required onsite improvements 
to serve the Project. The Project includes two major development phases referred to as Phase 1 and Phase 
2 with several subphases including 1A through 1E and 2A through 2D. FFigure 2 provides an illustration of 
the phase areas. 

Attachment A includes a preliminary analysis to identify potential City-wide system impacts to serve the 
Project and this Technical Memorandum includes an evaluation of the Project’s onsite water system to 
identify the recommended phasing of the required onsite improvements. 

Document Review 

MKN reviewed and utilized information from the following references to complete the water system analysis: 

2014 Water Master Plan (2014 WMP) 
2015 Urban Water Management Plan (2015 UWMP) 
2019 Water Billing Data 
2019 Water Production Data 
2015 Water Distribution Model 
2017 Wastewater Collection System Master Plan (2017 WCSMP) 
2019 Wastewater Collection System Model (for existing, near-term, and full buildout) 
Near-Term Development Shapefile from 2019 Wastewater Collection System Model 

Preliminary City-wide Analysis 

The preliminary City-wide analysis was completed to identify the potential City-wide system impacts and 
develop required improvements to serve the Project. This analysis evaluates the Project as a single point-
demand, and focuses on identifying required improvements on a City-wide basis. The following conclusions 
and recommendations were developed as part of the preliminary analysis (included as AAttachment A): 

The Project is located within an area documented (2014 WMP) to have low pressure deficiencies 
based on the service area elevations. 
Based on the preliminary analysis, the City has sufficient supply (flow) and storage capacities to 
serve the Project, but the current head (pressure) capabilities of the groundwater wells are not 
sufficient to provide the required pressures to serve the Project demands.  
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Currently there are no water mains along Lake Road to serve the Project. Installation of a 16-inch 
pipeline and associated appurtenances from the existing water main on Bellevue Road along Lake 
Road to the Project site will be required. This improvement should be constructed prior to the 
construction of the onsite water system facilities. 
The proposed Project is located within a low-pressure service area and future City demands 
(including Near-term and the Project) will further reduce existing system pressures along the 
Bellevue Road area below acceptable City design standards (per 2014 WMP). Because of this, the 
Project will require the installation of a Pressure Sustaining Valve (PSV) station located along 
Bellevue Road to create a new pressure zone (also identifying in the 2014 WMP). In addition, MKN 
determined it was not feasible to serve the Project without creating a new pressure zone. This 
improvement should be constructed prior to in the construction of the onsite water system facilities. 
The Project can be partially served by the City’s Well 17, but the Project will require additional 
groundwater well(s) to serve the Project through buildout. 
 

Project Specific Analysis 

Based on the results of the preliminary City-wide system evaluation, MKN performed a more in-depth 
Project Specific Analysis to review the adequacy of the proposed onsite water system and determine the 
requirements (including phasing) of the onsite well(s). The Project Specific Analysis accounts for the 
proposed water distribution system layout and topographic elevations. The Project specific analysis 
completed below included a hydraulic evaluation of the proposed Project distribution system only and did 
not reevaluate the City’s supply and storage facilities. 

For the preliminary City-wide system evaluation, MKN developed and utilized, a water demand factor of 
120 gallons per capita per day (gpcd) for the Project. Although MKN recognizes that historical Merced water 
usage has been 110-120 gpcd, VST is committed to reducing the future water consumption for the 
proposed Project to 100 gpcd based on water efficient landscaping, less landscaping per capita, and 
WaterSense fixtures as part of its specific plan and development agreement. Based on this objective by 
VST, MKN has developed the following future demands for the Project as shown in TTable 1. The total 
Average Day Demand (ADD) for existing, Near-term, and the Project was estimated to be 24.6 MGD (17,086 
gpm) with the Project demand of 1.3 MGD (912 gpm).  

Table 1: Project Water Demands 

Demand Scenario ADD (gpm) MDD (gpm) MDD+FF (gpm) PHD (gpm) 
2019 Existing  10,910 20,728 

4,000 

30,547 
Near-term 5,263 10,000 14,737 
VST Phase 1 508 965 1,423 
VST Phase 2 404 769 1,133 

Total 17,086 32,463 36,463 47,840
Notes: 

1. Residential demand based on 100 gpcd. 
2. MDD = ADD x 1.9 per 2014 WMP. 
3. PHD = ADD x 2.8 per 2014 WMP. 
4. Worst-case fire flow requirement is 4,000 gpm. 

For the City’s 2014 WMP, AECOM developed a water distribution system model using WaterCAD. The model 
represented 2014 conditions for Average Day Demand (ADD), Maximum Day Demand (MDD), Maximum 
Day Demand plus Fire Flow (MDD+FF), and Peak Hour Demand (PHD) scenarios. MKN revised existing 
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demands to reflect 2019 conditions (as described in AAttachment A) to analyze the existing water 
distribution system to serve Near-term demands and the Project.  

Scenarios 1 through 4 below evaluated the water system “backbone” (12-inch pipelines and larger) of the 
Project. The hydraulic model was updated with pipeline diameters and junction elevations based on 
information provided by Project’s design engineer (RRM). It should be noted that the majority of Phase 2 of 
the development east of the Fairfield Channel has not been designed beyond the backbone system. In 
Phase 2 locations, junction elevations were assigned based on ground elevation from a topographic map. 
Demands and fire flows were then added to each junction based on land use. The elevations in the VST 
development range from 189 feet in the southwest corner to 250 feet on the northeast corner. The highest 
elevation is much higher than the elevation assumed in the initial analysis (199 ft) and located at the Lake 
Road/Virginia Smith Parkway entrance to the Project. As a result, higher pressures and flows would be 
required to serve VST’s MDD+FF conditions as shown in TTable 2.  

As identified in the preliminary City-wide system evaluation, the Project will require additional groundwater 
wells to serve commercial and institutional fire flows and remaining Phase 2 residential demands through 
buildout. For the Project site hydraulic analysis described below, MKN evaluated the use of a single large 
onsite well or multiple smaller onsite wells to serve the Project demands. For scenarios 1 and 2, it was 
assumed that Well 17 and a single onsite well (as shown on FFigure 1) could be developed to supply system 
flows and pressures for the Project. For scenarios 3 and 4 it was assumed that Well 17 and two smaller 
onsite wells (as shown on FFigure 2) could also be developed to supply system flows and pressures. For 
scenario 4, MKN determined the reduced demands and fire flows that could be served with a single onsite 
well rated at 2,000 gpm. The scenarios below are based on the existing operating conditions of Well 17, 
which will change once the new pressure zone is created to serve the Project. Potential modifications to 
Well 17 and the final design criteria for the new onsite well(s) will be developed during the phase of the 
new onsite well(s). TTable 2 provides a summary of the results for scenarios 1 through 4. 

Table 2: Project Hydraulic Analysis 

Analysis Scenario 
VST 

Demand 
(gpm) 

Supplies from Wells Representative 
Pressures (PSI) 

Scenario Description 
Well 17 Onsite VST 

Well  Lowest El 
J-1012 

(El=189') 

Highest El 
J-1049 

(El=250') Outflow 
(gpm) 

Outflow 
(gpm) 

1 Existing + NT + VST PHD 2,556 763 1,800 69 43 

2 Existing + NT + VST MDD + 
FF @ 3000 gpm 4,734 1,634 3,100 49 22 

3 Existing + NT + VST MDD + 
FF @ 1500 gpm 3,234 1,234 2,000 60 30 

4 Existing + NT + Limited VST 
MDD + FF @ 2500 gpm 3,805 1,805 2,000 43 - 

5 
Existing + NT + Limited VST 
with only Well 17 MDD + FF 

@ 1500 gpm 
2,233 2,068 - 37 - 

Notes: 
1. VST MDD = 1,734 gpm. 
2. Limited VST MDD = 1,305 gpm. 
3. Scenario 4 would include residential and commercial demands associated with phases 1A, 1B, 1C, 1D, 2A, 

and 2D only. 
4. Scenario 5 would include residential demands associated with phases 1A and 1B only. 
5. Scenarios 1-5 include a future pressure sustaining valve located on the pipeline in Bellevue Road and the UCM 

and Project operating within a new higher pressure zone.  
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Based on Scenarios 1 and 2 a single onsite well that can produce up to 3,100 gpm would be required to 
serve the entire development. The fire flow analysis assumed that 3,000 gpm from a single fire hydrant 
location would be required to serve the school. However, it is recommended that VST discuss this 
requirement with the City to determine if the 3,000 gpm can be spread among several hydrants. This 
decision by the City could impact/reduce the final required flow for the onsite well, however 2,500 gpm 
would still be required to serve commercial fire flow demands throughout the development. 

For Scenario 4 a single onsite well that can produce up to 2,000 gpm could serve subphases 1A, 1B, 1C, 
1D, 2A, and 2D of the Project. The institutional fire flow and remaining subphases would require a second 
onsite well capable of supplying at least 1,100 gpm. 

Lastly, Scenario 5 shows that residential units for phases 1A and 1B can be served solely by Well 17. VST 
would require the first 2,000 gpm well to serve the rest of the residential units. 

Recommended Improvements 

Based on the water system analyses, the following improvements and phasing are recommended to serve 
the Project: 

Residential Development 

Phase 1A and 1B residential developments can be served with the following improvements: 

Improvement 1 - Installation of a 16-inch pipeline and associated appurtenances from the existing 
water main on Bellevue Road along Lake Road to the Project site will be required. This improvement 
should be constructed prior to in the construction of the onsite water system facilities. 

Improvement 2 - Installation of a Pressure Sustaining Valve (PSV) station located along Bellevue 
Road to create a new pressure zone. This improvement should be constructed prior to in the 
construction of the onsite water system facilities. 

All Phase 1 and 2 residential developments can be served with the following additional improvements: 

Improvement 3 - Construction of a new groundwater well capable of supplying 2,000 gpm (see 
Figure 2 for location of well and connection to the VST water distribution system) 

Commercial Development 

All commercial developments can be served with the following improvements: 

Improvement 1 - Installation of a 16-inch pipeline and associated appurtenances from the existing 
water main on Bellevue Road along Lake Road to the Project site will be required. This improvement 
should be constructed prior to in the construction of the onsite water system facilities. 

Improvement 2 - Installation of a Pressure Sustaining Valve (PSV) station located along Bellevue 
Road to create a new pressure zone. This improvement should be constructed prior to in the 
construction of the onsite water system facilities. 

Improvement 3 - Construction of a new groundwater well capable of supplying 2,000 gpm (see 
Figure 2 for location of well and connection to the VST water distribution system) 
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Schools 

The School can be served with the following improvements:  

Improvement 1 - Installation of a 16-inch pipeline and associated appurtenances from the existing 
water main on Bellevue Road along Lake Road to the Project site will be required. This improvement 
should be constructed prior to in the construction of the onsite water system facilities. 

Improvement 2 - Installation of a Pressure Sustaining Valve (PSV) station located along Bellevue 
Road to create a new pressure zone. This improvement should be constructed prior to in the 
construction of the onsite water system facilities. 

Improvement 3 - Construction of a new groundwater well capable of supplying 2,000 gpm (see 
Figure 2 for location of well and connection to the VST water distribution system) 

Improvement 4 - Construction of an additional new groundwater well capable of supplying 1,100 
gpm or greater (see FFigure 2 for location of well and connection to the VST water distribution 
system) 
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To: Stephen Peck | Peck Planning and Development 
From: Henry Liang, PE | MKN & Associates 

Rob Lepore, GISP | MKN & Associates 
Jason Wong, EIT | MKN & Associates 

Date: December 30, 2020 

Re: Preliminary City-wide Analysis 

Background 

The goal of the water system evaluation was to identify potential deficiencies related to the City of Merced 
(City) existing water supply, storage, distribution system ability to serve the proposed VST Development 
(Project) and identify the necessary improvements to connect the VST Development to the existing water 
system. The Project includes two major development phases referred to as Phase 1 and Phase 2 with 
several subphases including 1A through 1D and 2A through 2E. 

The water system evaluation included a preliminary analysis to identify potential City-wide system impacts 
to serve the Project as described below. 

Document Review 

MKN reviewed and utilized information from the following references to complete the water system analysis: 

2014 Water Master Plan (2014 WMP)
2015 Urban Water Management Plan (2015 UWMP)
2019 Water Billing Data
2019 Water Production Data
2015 Water Distribution Model
2017 Wastewater Collection System Master Plan (2017 WCSMP)
2019 Wastewater Collection System Model (for existing, near-term, and full buildout)
Near-Term Development Shapefile from 2019 Wastewater Collection System Model

Existing, Near-term, and VST Water Demands 

To identify existing baseline water demands within the water system, MKN compared the City’s 2014 WMP 
demands with 2019 water billing and production data (provided by the City). The 2019 water usage data 
showed significant decreases in the Average Day Demand (ADD), from 23.4 million gallons per day (mgd) 
to 15.7 mgd. In addition, the current residential per capita water usage within the City was calculated to be 
132 gallons per capacity day (gpcd) based on 2019 billing data. This is the average residential water use 
for all housing types, old and new. This calculation agrees with and is somewhat lower than the 145 gallons 
per day per person that the City reported to the State Department of Water Resources between 2015 and 
2019. 

For Near-term future demand conditions, MKN utilized the Near-term development projects defined in the 
2017 Wastewater Collection System Master Plan (2017 WCSMP) as projects that have paid into the North 
Merced Sewer Assessment District or parcels identified in the City’s Tentative Subdivision Activity Map. 

projects include all development projects that the City believe have some form of 
development commitment and are considered “entitled” projects, whether or not they actually have all 
necessary development entitlements. These projects are currently under construction or expected to 
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develop in the near future. The Near-term projects do not include any future expansion associated with UC 
Merced.  

From this information, the Near-term development population was calculated by determining potential 
dwelling units of each parcel based on land use type and area and multiplying that number by an average 
3.02 persons per dwelling unit (per the 2017 WCSMP). Near-term ADD was calculated by multiplying the 
Near-term development “population” by a per capita water demand. For this analysis, the Near-term ADD 
was estimated at 7.6 MGD (5,263 gpm). While the VST project has committed to a 25% reduction in water 
use compared to citywide averages to comply with SGMA and State requirements, and to reflect current 
building code requirements, for the purposes of this analysis, MKN used a modified per capita water 
demand value of 120 gpcd based on discussions with the City and assuming water conservation measures 
required for newer developments within the City. For the VST development, ADD was calculated using land 
use factors from the 2014 WMP, population estimates from the developer, and the modified per capita 
water demand of 120 gpcd as described above. The ADD for VST was estimated at 1.55 MGD (1,080 gpm). 

The total ADD (existing, Near-term, and VST) for the hydraulic analysis was 24.8 MGD (17,253 gpm). The 
breakdown of the ADD, Maximum Day Demand (MDD), and Peak Hour Demand (PHD) is provided in TTable 
1. 

Table 1: Water Demands 

Demand Scenario ADD (gpm) MDD (gpm) MDD+FF (gpm) PHD (gpm) 
2019 Existing  10,910 20,728 

4,000 

30,547 
Near-term 5,263 10,000 14,737 
VST Phase 1 598 1,137 1,675 
VST Phase 2 481 915 1,348 

Total 17,253 32,780 36,705 48,307 
Notes: 
1. MDD = ADD x 1.9 per 2014 WMP. 
2. PHD = ADD x 2.8 per 2014 WMP. 
3. Worst-case fire flow requirement is 4,000 gpm. 

Design Criteria 

MKN used the design criteria from the City’s 2014 WMP as the basis for the City-wide and The Project 
specific fire flow analysis, as shown in Table 2. For the VST development, per City requirements it was 
assumed that all new facilities would be sprinklered. Relevant fire flow requirements for VST include multi-
family residential, commercial, and industrial/institutional (the school that will be built on-site). As a result, 
the required fire flows ranged from 1,500 gpm to 3,000 gpm. 

Table 2: Water System Design Criteria
Component Criteria Remarks / Issues 

Single-Family Residential 1,500 gpm @ 2 hours (non-
sprinklered) 

1,000 gpm @ 2 hours 
(sprinklered) 

Multi-Family Residential 2,500 gpm @ 2 hours (non-
sprinklered) 

1,500 gpm @ 2 hours 
(sprinklered) 

Commercial 3,000 gpm @ 3 hours (non-
sprinklered) 

2,500 gpm @ 3 hours 
(sprinklered) based on review 
on a case-to-case basis 

Industrial / Institutional 4,000 gpm @ 4 hours (non-
sprinklered) 

3,000 gpm @ 4 hours 
(sprinklered) based on review 
on a case-to-case basis 
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Supply and Storage Analysis 

MKN analyzed the supply and storage capacity of the existing water system to determine if the existing 
wells and storage facilities can serve existing, Near-term, and VST demands. As identified in the 2014 WMP, 
for the supply evaluation, the wells must have sufficient firm pumping capacity to meet maximum day 
demand with fire flow (MDD+FF) and PHD, where firm pumping capacity is defined as the pumping capacity 
with the largest well out of service. Table 2 shows that the existing water production facilities can meet 
existing, Near-term, and VST MDD+FF and PHD demands with the firm pumping capacity. 

Table 3: Ability of Production Facilities to Meet Demands  

Criteria 

Source Capacity (gpm) Based on Well 
Design City 

MDD+FF 
(GPM)6 

NT & VST 
MDD 

(GPM) 

Source 
Capacity 
Surplus / 
(Deficit) 
(GPM) 

Active Wells Well 14 Total 
Capacity 

Meet MDD+FF with all 
supplies 49,100 4,000 553,100 24,728 12,052 116,320  

Meet MDD+FF with 
firm capacity5 49,100 - 449,100 24,728 12,052 112,320  

Meet PHD with all 
supplies 49,100 4,000 553,100 30,547 17,760 44,793  

Meet PHD with firm 
capacity5 49,100 - 449,100 30,547 17,760 7793  

Notes: 
1. Active wells include 1A, 1B, 1C, 2A, 2B, 3C, 5B, 7C, 8, 9, 10R2, 11, 13, 15, 16, 17, 18, 19, 21. 
2. Largest well assumed to be Well 14. 
3. Standby well include 2C per 2015 UWMP. 
4. Inactive wells include 7A, 7B per 2015 UWMP. 
5. Firm capacity is defined as the total capacity with the largest well out of service. 
6. Worst-case fire flow used for evaluation was 4,000 gpm per 2014 WMP. 

For the storage evaluation, MKN utilized the following design criteria (from the 2014 WMP) to determine 
required storage to serve existing, Near-term, and VST demands: 

Operational Storage: 30 percent of Maximum Day Demand 

Emergency Storage: 100 percent of Average Day Demand 

Fire flow Storage: The required maximum fire flow times the fire flow duration period. 

The available storage is comprised primarily of ground storage in wells. The 2014 WMP states that 
groundwater supply can offset the need for treated water storage if: 

The groundwater supply is of potable water quality and can be reliably accessed (wells are equipped with 
onsite emergency generators). 

The water extracted is not already being relied upon to meet the City’s ADD requirements. 

Sufficient water transmission facilities are available to distribute this water to demand areas. 

Because all well in the existing water system meets the first and third requirements, the City is allowed 
groundwater storage credits of 80 percent of the groundwater pumping capacity minus the ADD. Table 3 
shows the available and required storage capacity for the City. The required storage is approximately 40 
MG to serve existing Near-term and VST demands, while the existing storage capacity is approximately 45 
MG. Overall, the existing storage in wells is adequate to meet the existing, Near-term, and VST operational, 
emergency, and fire flow storage. 
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Table 4: Comparison of Available and Required Storage Capacity 
Available Storage Capacity, 

MG1 
Required Storage Capacity, MG Excess Capacity, 

MG3 Operational Fire Flow2 Emergency Total 
45.02 14.16 0.96 24.84 39.96 5.06 

Notes: 
1. Available storage from groundwater wells with backup power. Based on the production of 80% of City wells 

minus ADD and 20% of City wells assumed out of service. 
2. Based on required institutional fire flow of 4,000 gpm for four hours. 
3. Calculated as required storage minus available storage. 

 

Distribution System Analysis 

For the 2014 WMP, AECOM developed a water distribution system model using WaterCAD. The model 
represented 2014 conditions for average day demand (ADD), max day demand (MDD), max day demand 
plus fire flow (MDD+FF), and peak hour demand (PHD) scenarios. MKN revised existing demand to reflect 
2019 conditions (as described above) to analyze the existing water distribution system to serve Near-term 
demands and the VST development.  

MKN developed 18 scenarios within the hydraulic model to analyze pressures/flows and identify potential 
system impacts to the existing water system to serve the VST development. The modeling results are shown 
in TTable 5 Flows from Well 17, planned Well 22, and a proposed well located onsite at the Project were 
included in the analysis. All scenarios assumed a new 16-inch pipeline on Lake Road from Bellevue Road 
to the Project and a single new 12-inch looped pipeline within the Project has been constructed, as shown 
on FFigures 1 through 44. In addition, MKN selected three locations within the existing water system to 
monitor system pressures during the analysis. These locations included UC Merced, the proposed VST 
development, and along West Avenue (lowest elevation/highest pressure area). The scenario descriptions 
and results are shown below: 

Scenarios 1 to 3: Existing ADD, MDD, and PHD: These scenarios show how the current system performs 
without any near-term developments or improvements. Overall, the system can meet PHD at pressures 
greater than 40 psi at all locations with the existing system. 

Scenario 4 to 7: Existing and Near Term ADD, MDD, MDD+FF at VST, and PHD without system 
improvements: These scenarios show how the current system performs with Near-term and VST 
demands. Scenarios 6a and 6b show fire flows at 3,000 gpm and 1,500 gpm at the VST development, 
which is the range of fire flows VST could experience. In these scenarios, pressures at UC Merced and 
VST drop well below 20 psi during MDD+FF and below 40 psi during PHD. The pressure at VST during 
MDD+FF range from -12 psi to 16 psi. The pressures at UC Merced drop significantly because Well 17 is 
providing flow for both locations.  

Scenarios 8 and 9: ADD, MDD+FF, and PHD with Limited VST Development: These scenarios show only 
partial buildout of VST in each scenario. The goal was to determine the highest VST demand the system 
can handle without a new supply source. The analysis determined that a maximum ADD of 125 gpm and 
PHD of 350 gpm at the VST development. Residual pressures are above 20 psi during MDD+FF at 3,000 
gpm conditions at this level of buildout. However, pressures at UC Merced drop below 40 psi during PHD, 
even when VST demands are not included. This means that other Near-term demands are affecting 
pressures at UC Merced significantly, since Well 17 is delivering flow to the rest of the distribution system. 
It also shows that developing a new pressure zone in the northeastern part of Merced will help keep 
pressures above 40 psi at UC Merced. Results for the pressure zone are shown in Scenarios 15 to 19. 

Scenarios 10 to 13: Existing and Near Term ADD, MDD, MDD+FF, and PHD with planned Well 22 and 
pipeline improvements: These scenarios include a 2,000 gpm planned well at the intersection of Hatch 
Road and Cardella Road, with pipelines connecting the well to VST on Lake Rd and to Yosemite Ave along 
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Hatch Rd. The implementation and construction of Well No. 22 is unknown at this time and scenarios 
10 to 13 are provided for informational purposes. The results show that Well 22 provides enough flow to 
fix pressures during MDD+FF conditions, but cannot provide enough pressure to reach 40 psi during 
PHD conditions. The difficulties in meeting PHD is purely based on the higher elevations at VST. This was 
an observed issue included in the 2014 WMP, which included a proposed improvement alternative to 
create a new pressure zone to serve the northeast portion of the City. 

Scenario 14: Existing and Near Term PHD with planned Well 22 and no pipeline on Hatch Road: This 
scenario includes Well 22 along with a pipeline connecting the well to the VST development, but with no 
pipeline connection at Yosemite Avenue. This means that flow from Well 22 is not being split between 
the two pipelines and all of it is going to the VST development. Although this increases pressures in the 
area slightly, the pressures are still well below 40 psi. 

Sccenarios 15 and 16: Existing and Near Term MDD+FF and PHD with new Pressure Zone: These 
scenarios are the same a Scenarios 8 and 9, but with addition of a new pressure zone in the Northeast 
portion of City that would include UC Merced, VST, and other developments in the area, as recommended 
in the 2014 WMP. In addition, a 2,000 gpm on-site VST well was included in this scenario. In the model, 
a PSV was placed on Bellevue Road, right next to UC Merced to isolate the area. With the new pressure 
zone, the distribution system at UC Merced and VST are able to meet a residual pressure of 20 psi during 
MDD+FF and a pressure of 40 psi during PHD.  

Scenarios 17, 18, and 19: These scenarios were developed to determine the maximum amount of 
development that can be served on the VST site without installing an on-site well, but including the 16” 
connection to Bellevue and the PSV in Bellevue Road to create a pressure zone in northeast Merced. The 
analysis of these scenarios demonstrated that Phase 1 (2,500 dwelling units and 800,000 SF of 
commercial/office space) could theoretically be served without an onsite well. However, these scenarios 
were based on pressures and volumes at the Lake Road entrance to VST and did not account for head 
losses associated with onsite elevation changes and pipeline friction. These head losses may result in 
decreased pressures and flows below acceptable levels as more pipelines are added to the 
development. In addition, the well must be installed before the school is built as fire flow increases to 
3,000 gpm in that area. Fire flows were analyzed at 1,500 gpm and 3,000 gpm, which represents 
residential and the school fire flows. At 3,000 gpm fire flow, results are the same as scenario 8, as flows 
from the Bellevue Road pipeline provide fire flow. The maximum flow the system can handle is 281 gpm 
of max day flow, or around 147 gpm during ADD conditions. For a fire flow of 1,500 gpm, the system can 
handle around 1,700 gpm of max day flow, or 895 gpm during ADD conditions. These scenarios show 
that phase 1 residential facilities can be built out without installing the on-site well, since residential fire 
flows are only 1,500 gpm.  

Table 5 and FFigures 1 through 44 provide a summary of system pressures and flows for the scenarios 
described above. 
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Recommended Improvements 

Based on this City-wide preliminary analysis, several offsite improvements within the City’s existing water 
distribution system will be required to adequately serve the VST through buildout. The following 
improvements are recommended to serve the VST demands: 

Installation of a 16-inch pipeline and associated appurtenances from the existing water main on 
Bellevue Road along Lake Road to the Project site will be required. This improvement should be 
constructed prior to in the construction of the onsite water system facilities. 
Installation of a Pressure Sustaining Valve (PSV) station located along Bellevue Road to create a 
new pressure zone. This improvement should be constructed prior to in the construction of the 
onsite water system facilities. 
A single larger onsite well or two smaller onsite wells will be required to serve VST through buildout. 

It should be noted the final design of the onsite well(s) should take into account the combined operation of 
Well 17 to serve the Project demands through buildout.
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WaterSense® Specification for Homes, Version 2.0
Supporting Statement

Version 2.0 1 February 2021

WaterSense® Specification for Homes, Version 2.0
Supporting Statement

1.0 Introduction

WaterSense Single-Family New 
Home Specification

WaterSense Specification for Homes, Version 2.0
WaterSense Specification for Homes,

,

WaterSense Specification for Homes

2.0 Current Status of Water Use in Residential Homes

Monthly New Residential Construction, October 2020.
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WaterSense® Specification for Homes, Version 2.0
Supporting Statement

Version 2.0 2 February 2021

Residential End Uses of Water ,

Residential End Uses of 
Water, Version 2 ,5

Residential End Uses of Water. 

Residential End Uses of Water, 
Version 2. 

Table 2-1. Daily Indoor Per Capita Water Use

Type of Use

Daily Indoor Water Use 
(gallons per capita per day)

REUW1999 REUW2016

Total 69.3 58.6
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WaterSense® Specification for Homes, Version 2.0
Supporting Statement

Version 2.0 3 February 2021

WaterSense Specification for New Homes, Version 1.0

WaterSense Specification for Homes, Version 2.0

Analysis of Water Use in New Single-Family Homes.

3.0 Definitions

WaterSense Home Certification System WaterSense Technical Evaluation Process for 
Approving Home Certification Methods.

4.0 Overview of Program Changes in Version 2.0

Motivation for Revision
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WaterSense® Specification for Homes, Version 2.0
Supporting Statement

Version 2.0 4 February 2021

Revised Program Structure

WaterSense 
Specification for Homes

WaterSense 
Specification for Homes

Documents Associated With the Revision

WaterSense Specification for Homes WaterSense Home Certification System
WaterSense Technical Evaluation Process for Approving Home Certification Methods
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WaterSense® Specification for Homes, Version 2.0
Supporting Statement

Version 2.0 5 February 2021

5.0 WaterSense Specification for Homes

;

Mandatory Checklist

WaterSense Specification for Homes
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To:
From:
 

Date:

Re:
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Cost Estimate for Parallel Trunk Line along 16th Street and V Street 
Item Description Quantity Unit Unit Price Amount 

Construction Cost Subtotal 
Administration, Engineering and Construction Management (30% of Construction Subtotal)

Contingency (30% of Construction Subtotal)
Estimated Total Project Cost 
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Virginia Smith Trust Land Plan and Vesting Tentative Map

FRONT YARD - Horizonatal Open

FENCING - Special Fence Treatments

FRONT YARD - Horizontal 

PRIVACY - Vertical with Hogwire Insert PRIVACY: Horizontal

FRONT YARD - Open Hog Wire FRONT YARD: Vertical
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Virginia Smith Trust Land Plan and Vesting Tentative Map
FENCING - Open Space Fence Types

OPEN SPACE: Wood Frame Hog Wire OPEN SPACE: Metal Rail Horse Panel

OPEN SPACE: Wood Frame Hog Wire

OPEN SPACE: MetalOPEN SPACE: Split Rail

OPEN SPACE: Split Rail
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Virginia Smith Trust Land Plan and Vesting Tentative Map
BIKE FACILITIES - Bike Paths and Bike Lanes

Class I Miles:  2 
Class II Miles:  2.3

•Two-way path
•10’ minimum width
•12’ preferred width
•2-foot shoulders
•Optional walking/

running trail
•Directional

markings
•Trail signage

CLASS I BIKEWAY

DESIGN GUIDELINES:

CLASS II BIKEWAY

DESIGN GUIDELINES:

•One-way
•At street level
•5’ minimum width
•Class II markings 
•Roadway signage
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Virginia Smith Trust Land Plan and Vesting Tentative Map
BIKE FACILITIES - Bike Paths and Bike Lanes

Class III Miles:   .8
Class IV Miles One Way:   4

Class IV Miles Two Way:   4.6

CLASS III BIKEWAY

CLASS IV BIKEWAY

DESIGN GUIDELINES:
•One-way
•At street level
•Shared with vehicles
•Sharrow marking
•Roadway signage

DESIGN GUIDELINES:
•One-way or two-

way
•Separated from 

street
•6’ minimum width 

one-way
•12’ minimum width 

two-way
•Directional markings 
•Roadway signage
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Virginia Smith Trust Land Plan and Vesting Tentative Map
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Chinese Pistache

Quercus coccinea
Scarlet Oak

Platanus racemosa 
California Sycamore

Cedrus deodara
Deodar cedar

VI
RG

IN
IA

 S
M

IT
H 

PA
RK

W
AY

MASTER STREET TREES - Exhibit
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Virginia Smith Trust Land Plan and Vesting Tentative Map
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Zelkova serrata ‘Halka’
Halka Zelkova

Pinus afghan
Afghan Pine

Acer rubrum x freemanii 
Autumn Blaze Red Maple

Cinnamomum camphora
Camphor Tree

Koelreuteria bipinnata
Chinese Flame Tree

Acer rubrum ‘October Glory’
October Glory Red Maple

Cercis canadensis ‘ Forest Pansy’
Eastern Redbud
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Deodar Cedar

Platanus acerifolia
London Plane Tree

Quercus macrocarpa x robur
Heritage Oak
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SAMPLE SUBDIVISION PALETTE SAMPLE SUBDIVISION PALETTE

Pistacia chinensis ‘Keith Davey’
Chinese Pistache

MASTER STREET TREES - Exhibit
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Land Use Units Quantity Units/Employee Total 
Employees 
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Virginia Smith Trust Property 

Affordable Housing Plan

Affordable Housing/UC Incentives 

1. Local Preference (“UC Workers First”)
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_______________________________     
Virginia Smith Trust  August 25, 2021 
Housing Programs and Community Benefits Plan  Page 2 of 4 
 

2. Owner-Occupancy Restrictions

3. Workforce Housing Incentive Program (WHIP).

4. Down Payment Assistance Program
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_______________________________     
Virginia Smith Trust  August 25, 2021 
Housing Programs and Community Benefits Plan  Page 3 of 4 
 

5. Self Help Housing

6.
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_______________________________     
Virginia Smith Trust  August 25, 2021 
Housing Programs and Community Benefits Plan  Page 4 of 4 
 

Community Foundation 
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City General Plan Annexation Policies 
And Merit Criteria 

General Plan Annexation Merit Criteria 

1.3.g Evaluate future annexation requests against the following conditions

Response: The project is withing the City’s SUDP.  The city has spent significant time and resources try-
ing to identify a contiguous “path to annexation” for UC and adjacent properties.  Annexation strate-
gies which involve annexation of properties between UC and the existing city limits have been found 
to be infeasible.  Annexation of the subject property is allowed under the special provisions of AB 
3312.  The City has commenced annexation of UC Merced and VST would be eligible for annexation 
thereafter. The property is part of the University Community Plan area that is intended for develop-
ment to support the UC.

Response: The General Plan designation on the property is “UC Community North”.  The development 
of the project will be consistent with the amended University Community Plan, the County’s UCP de-
velopment policies, and the City’s policies regarding development of the UCP area.

Response: Yes.  Engineering studies have confirmed that the project can be served by sewer, water 
and storm drainage facilities.  Fire and police facilities are designed for the site, and the project will 
generate adequate revenues to support needed public services.  Streets have been designed to accom-
modate planned traffic, including Campus Parkway.

Response: Development of the site will result in the conversion of prime farmland. The site has been 
designated for development by the City and the County for the past 15 years. Development of the site 
is necessary to support UC operations.  City  recognize that development of the

 propert  will convert prime farm land, and such development is necessary to support the UC.  
There are no al-ternative locations since those alternative locations would not be next to UC as is 
necessary to fulfill the objective of the UCP.  
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Response: The County Zoning Ordinance requires setbacks to long-term agricultural lands, and the 
project integrates those setbacks.  In addition the amended UCP includes setbacks to existing onsite 
and adjacent agricultural lands.  

Response: Yes.  The site is in University Community. 

Response:  Yes.  The project site has 862,000 SF of commercial/office uses, which will generate 
over 2,400 jobs. 

Response:  Yes.  The project will involve the development key portions of Campus Parkway and 
Cardella Road.  It will also install water and sewer mains along the project frontage and to Belle-
vue and G Street.  The project will also include pedestrian and bike trails, a community sports park, 
and a community recreational center. 
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Other General Plan Annexation Goals 
 
UE-1.4  Continue joint planning efforts on the UC Merced and University Community plans.  

Response:  The collaborative process for transition from County jurisdiction to the City will achieve 
this. 

1.1.a   Direct development away from significant concentrations of “Prime” agricultural soils and 
give priority to the conversion of non-prime agricultural land if reasonable alternatives exist. 

Response:  UC and UCP are recognized as important exceptions to the recommendation to avoid 
prime ag land, even at the expense of “compact” growth.  The bio impacts and the ag impacts of 
the projects have and will continue to be mitigated by setting aside other lands for permanent con-
servation, habitat and farming operations.  The UCP areas contain the Campus Parkway which is an 
essential element of the City and County circulation system. Without the development VST, UC and 
the Hunt properties, Campus Parkway will not be constructed.  Development of the VST property 
adjacent to the UC will also substantially reduce the traffic impacts of the UC by locating develop-
ment closer to it, and will reduce the number of annual passenger vehicle miles traveled by 
7,500,000 to 10,000,000.  This would have corresponding beneficial air quality and traffic effects. 

 

1.2.c Continue to limit the expansion of City utilities to only those areas within the established ur-
ban boundary. 
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Response:  The possible extension of City utilities to the VST site would ideally happen after annexa-
tion. AB 3312 will provide the opportunity to do that.  However, it may be necessary to provide ser-
vices to the VST site during some interim term prior to annexation.  Eventual annexation of the VST 
would be assured through a Pre-Annexation Development Agreement and a recorded Consent to 
Annex on all affected properties.  As noted in Policy 1.2.c, services may be extended outside of City 
limits, as they have been done for UC, “…where public health and safety are threatened or a signifi-
cant public interest (such as the UC campus) is served. If it is necessary for technical/economic rea-
sons to allow utilities to cross unincorporated territory (i.e. water/sewer main extensions), actual 
access to such utility services will be restricted to those inside the City limits until such time as an-
nexation occurs. Annexation agreements would be utilized in these cases to address relevant issues 
and service costs.”  The development of the UCP properties has been considered an integral part of 
the successful development of UC Merced, both physically and economically.  There is a “significant 
public interest” in the development of the VST property as follows:  1) its successful development 
will result in the establishment of a $75 million to $100 million endowment for local college scholar-
ships, generating $5 million per year for local college scholarships; 2) development of the VST site 
would reduce the number of vehicle miles traveled in the community 7.5 million to 10 million miles, 
(___ percent of the current level) and would reduce the impacts of UC on the local circulation sys-
tem; 3) UC and UCP properties have been planned as an integrated unit for the past 25 years, and 
they can not be successfully developed without the other; 4) development of Campus Parkway will 
need to occur in the near future to accommodate UC traffic, and to reduce impacts of UC traffic on 
city and county roadways.  Development of VST would enable this to happen; 5) development of 
the VST properties would have beneficial air quality impacts because of the significant reduction 
the number of vehicle miles traveled; 6) the VST property would primarily “serve” the UC Campus; 
and 7) despite significant planning efforts by the City, it is unlikely or unknown when, if or how de-
velopment could become contiguous to the city so that a “contiguous” annexation the the VST 
property could occur.  There are Rural Residential properties West of Lake Road who will not con-
sent to annexation, and annexation along the Bellevue Corridor is dependent on those property 
owners successfully completing environmental documents and significant mitigations associated 
with their development.  There area also Rural Residential properties along Bellevue that may pre-
vent the eventual annexation of the VST property.  Waiting for a contiguous corridor annexation 
would defer indefinitely the community economic and physical benefits associated with the devel-
opment of the VST property listed above. 

1.3.a  The City should continue to require that all new urban development and annexations be con-
tiguous to existing urban areas and have reasonable access to public services and facilities. 
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Response: The development of the UCP properties has always been considered in the context of serv-
ing the UC.  The requirements for a contiguous annexation assumes that services may need to be ex-
tended.  In this case, the City is already providing sewer and water service to UC, and the VST property 
can economically connect by extending service lines to Bellevue/Lake. UC is also considered an “urban-
ized” area and contains 10,000 residents (students) and a support population of 1,600.   A City fire sta-
tion exists within a 4-minute travel time (according to the Fire Master Plan) from City Fire Station 55.   

1.4.a  Incorporate the UC Merced campus area as part of the City’s SUDP/Sphere of Influence and 
begin planning for the eventual annexation of the Campus. 

Response: The city has spent significant time and resources trying to identify a “path to annexation” 
for UC.  The corridor annexation along Bellevue appears to be infeasible and unwieldy. The City has 
completed a Bellevue Corridor concept plan, and is undertaking an annexation study.  It is possible 
that incremental annexations may take place in the future as properties annex from G Street east to 
Lake Road, but that would be depend the completion of future environmental studies, property owner 
willingness to develop, and other factors. The City has commenced annexation of UC Merced and VST 
would be eligible for annexation thereafter. 

1.4.b  Working in cooperation with the County, implement the following policy statement from City 
Council Resolution #2006-89 regarding the University Community Plan Area. 

Response: All parties agree that UCP should annexed ASAP. 

Response: All parties agree that UCP should annexed ASAP. 

Response: All parties agree that UCP should annexed ASAP. 
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Response: All parties agree that UCP should annexed ASAP.  The project’s preference is to con-
nect to the City’s wastewater system, if possible, but the EIR for the project will explore other 
feasible options.  The project will include  on-site measures to reduce wastewater flows such 
as use of the EPA’s “Water Sense” water conservation measures. 

Response: Agreed. However, the project will phase its development through a phasing mechanism es-
tablished in the specific plan as preferred by LAFCo, not through “phased annexations”.  The City has 
suggested that formation of interim or temporary County services district may be necessary for the 
city to provide services to the site through an Out of Boundary Service Agreement (OBSA).  Therefore, 
a County services district may be required in the interim.  

Response:  As noted in the policy, “…interim services to the University Community” are permit-
ted, subject to compliance with CEQA and LAFCo.  Past and recent discussion with LAFCo indi-
cate its willingness to approve an OBSA for the project, and to provide that as a preferred al-
ternative a Bellevue Corridor annexation strategy.  The 2004 UCP EIR covered the impacts of 
the development of the project, and that document will be updated as part of the entitlement 
process.  The EIR will also cover the impacts associated with utility extensions to serve the pro-
ject site. 

Response: Agreed. It is assumed that these commitments will be covered in the Pre-Annexa-
tion Development Agreement. 

Response:  We agree that the City should encourage annexation of the Bellevue Corridor prop-
erty  as the earliest possible time so that the City, UC and UCP areas will be contiguous.  How-
ever, contiguity should not be a pre-condition for servicing the project. 
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1 

AREAS OF EXPERTISE

EDUCATION

EXPERIENCE

President

Peck Planning & Development, LLC
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2 

REGISTRATIONS / CERTIFICA-
TIONS

PROFESSIONAL ORGANIZA-
TIONS
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