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TECHNICAL MEMORANDUM 

DATE: October 15, 2024 Project No. 23-5-054 

 

TO: Yana Pavlova, Yolo County, CSA Department Analyst 

FROM: Jason Coleman, P.E. Supervising Engineer 

 Allison Cronk, P.E. Project Engineer 

 William Gustavson, Senior Technical Advisor 

SUBJECT: REVISED North Davis Meadows Irrigation System Feasibility Study 

 

 

1. BACKGROUND 

The North Davis Meadows (NDM) County Service Area (CSA) is a rural-residential enclave in Yolo County, 

nestled just west of Highway 113, between the cities of Davis and Woodland, California. Home to 96 

single-family residences, each property boasts large lots with extensive grass and landscaping areas. 

Historically, the community's water needs, both for drinking and irrigation, have been served by two 

groundwater well pump stations and an accompanying distribution system. However, due to persistent 

nitrate contamination issues, NDM is in the process of consolidating its drinking water services with the 

City of Davis, aiming to enhance water quality and safety for its residents. 

 

As part of this consolidation, and to address the anticipated increase in water costs associated with using 

potable water for irrigation under the new City of Davis water rates, NDM is considering the installation 

of a completely new and separate irrigation supply system. This initiative is driven by the goal to provide 

a cost-effective and sustainable solution for irrigating the community's large lots, while the City of Davis 

will take over the provision of drinking water post-consolidation. 

 

To explore this possibility, NDM has engaged Luhdorff and Scalmanini Consulting Engineers (LSCE) to 

conduct a feasibility study. This study aims to assess the viability of establishing a dedicated irrigation 

system, including reviewing potential infrastructure configurations, estimating irrigation water demand, 

and developing preliminary operating and capital cost projections. This technical memorandum 

summarizes LSCE's findings, offering insights into the feasibility, potential benefits, and financial 

implications of implementing a standalone irrigation system in the NDM community. 
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2. EXISTING FACILITIES 

Overview 

The existing North Davis Meadows water system includes two groundwater pump stations: NDM 1 and 

NDM 2. NDM 1 is located on Fairway Drive between Larkspur Place and N Start Place and includes a well, 

submersible pumping equipment, a hydropneumatic tank, a storage tank, disinfection equipment, three 

booster pumps rated for the demands of the existing distribution system, a fire pump, an emergency 

generator, and associated piping and electrical equipment. The site is enclosed by a wooden fence. Based 

on a review of the NDM improvement plans and other existing data, it is assumed that NDM 1 was 

installed as part of NDM Phase I in 1987. 

NDM 2 is located off a paved access road that extends from Black Hawk Place. The site includes a well, 

submersible pumping equipment, variable frequency drive (VFD), disinfection equipment, and associated 

piping and electrical equipment enclosed by a chain-link fence with privacy slats. Based on a review of the 

NDM improvement plans, it is assumed that NDM 2 was installed as part of NDM Phase 2 in 1996.   

Field and Data Reviews  

Following our evaluation of existing system records provided by the County, LSCE undertook a detailed 

field inspection of NDM 1 and NDM 2 facilities. LSCE also reviewed the project design plans outlining the 

scope of work to replace the existing NDM potable water system. This section presents our findings, 

grounded in both the recent field visit and an extensive review of existing data, to offer a holistic view of 

the current system's condition and operational efficacy. Should the NDM community require more 

detailed information regarding the expected lifespan of the existing infrastructure, it is recommended 

that additional condition assessments be conducted by experts specialized in the specific infrastructure, 

such as booster pump manufacturers, tank coating specialists, and others. 

Wells 
Based on a review of the NDM improvement plans and other existing data, it is assumed that NDM Well 

1 is 37 years old, and NDM Well 2 is 30 years old. The typical lifespan of a well can range widely but is 

often between 25 to 50 years. Decisions on whether to replace a well should consider not only its age but 

also the results of the comprehensive evaluations, the cost of ongoing maintenance versus replacement, 

and projected future water needs. Additionally, wells often require rehabilitation every 8 to 15 years, 

depending on usage intensity, water quality, and maintenance practices. Based on a review of the NDM 

improvement plans and other existing data, it is assumed that both wells will require replacement in the 

next 10 years given their age.  

Well Pumps 
Per discussion with system operators during a field review, the submersible well pumps were replaced 7 

years ago. Pump test data from 2010 indicates that NDM 1 is capable of pumping approximately 460 

gallons per minute (gpm), and NDM 2 is capable of pumping 450 gpm under the existing system head 

conditions. NDM 1 pumps to the onsite storage tank, and NDM 2 pumps directly to the distribution 

system. It is assumed that both pumps will need to be replaced within the next 10 years based on the 

typical useful life of pumping equipment.   
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Booster Pumps 
NDM 1 has three booster pumps to supply water from the storage tank to the distribution system. Per 

discussion with operators in the field, two of the three pumps have been replaced recently and they are 

assumed to operate at 100 gpm each.  

Storage Tank 
The system has 29,000-gallons of usable storage capacity in the existing storage tank at NDM 1. This tank 

is constructed of bolted steel and assumed to be 37 years old. It is assumed that the tank will need to be 

relined and coated within the next 10 years to extend the useful life of the tank.  

Hydropneumatic Tank  
NDM 1 includes a hydropneumatic tank that has a reported allowable drawdown of 800 gallons. Operators 

report that it has not been inspected, and there is known sediment in the tank from well sanding. The 

tank size is unknown. It is used to provide water to the system and maintain a cushion for necessary 

pressure in the distribution system to prevent the booster pumps from short-cycling. It is assumed based 

on available data that the tank is 37 years old and will need to be replaced within the next 10 years. 

Replacement will include the tank itself, associated piping, valving, and appurtenances.  

Disinfection  
The existing NDM well sites include chlorination equipment in a chemical shed. Disinfection is not required 

for irrigation water. These facilities can be removed from the system if it is used for irrigation water only.  

Fire Suppression Facilities 
There is an existing booster pump at NDM 1 solely for providing fire suppression for the system. The age 

of this pump is unknown and assumed to be very old. Fire suppression and fire hydrants will be included 

in the water distribution system as part of the City of Davis Consolidation Project for the NDM system. 

Fire suppression was not considered as part of the scope of the irrigation project, and it is assumed that 

the existing fire suppression booster pump will be abandoned.  

Emergency Generator  
There is a 100-kW emergency generator at NDM 1 to provide back-up power in the event of a power 

outage. The generator age is unknown, but the Automatic Transfer Switch (ATS), which switches the pump 

station from the electrical service to generator power, was replaced one year ago. The generator can 

remain in service as is. If it becomes no longer operable because it reaches the end of its service life or for 

other reasons, it is assumed that it will not be replaced because the irrigation system is not a critical 

facility. During a prolonged power outage, it is assumed that customers can temporarily halt irrigation or 

use City of Davis water to irrigate.  

Distribution System 
The majority of the distribution system piping will remain in service to supply drinking water upon 

completion of the consolidation project with the City of Davis. There are some sections of pipe being 

abandoned in place to be replaced by new mains. There is a limited potential for cost savings to reuse 

these sections of existing water main for the irrigation system, however, these pipelines sections are 

limited and would be subject to evaluation for pipe condition, separation requirements, mixed asset ages, 
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etc. Therefore, it is assumed that the irrigation system will consist of all new distribution piping, isolation 

valving, service connections, meters, and meter boxes.  

System Capacity 
NDM 1 pumps to a storage tank which is then boosted into the system by three booster pumps that are 

100 gpm each. Therefore, it is assumed that NDM 1 has a total capacity of 300 gpm. NDM 2 pumps directly 

to the system and has a capacity of 450 gpm based on the most recent pumping test. The total combined 

capacity is assumed to be 750 gpm.  

Recommendations 

Each component of the NDM system, assumed ages, and recommendations are provided in Table 1 and 

Table 2 below. Recommendations for equipment maintenance and replacements are based on equipment 

ages and industry standards for service life, as well as a field review and review of existing data on the 

equipment. Recommended replacements and maintenance were spaced out over a 10-year Capital 

Improvement Plan (CIP) planning timeframe. 

 Table 1: NDM 1 Existing Equipment Recommendations   

System 
Component(s) 

Assumed 
Age 

Recommendations System Role 

Well  37 years  Replace between 25-50 years of 
service life.  

Provides Water Supply 

Submersible 
Pump  

7 years  Replace at end of service life, 
15-20 years.  

Conveys Water Supply 

Booster Pumps  2 replaced 
recently, 2 
unknown  

Replace oldest booster. Replace 
newer boosters at end of 
service life, 10-15 years.  

Maintains System Pressure 
& Accommodates Peak 
Demands 

Storage Tank   37 years Reline and coat to extend 
service life of tank. 

Accommodates Peak 
Demands 

Hydropneumatic 
Tank 

37 years Replace tank and associated 
piping, valves, and 
appurtenances.  

Maintains System Pressure 
& Protects Against Pump 
Cycling 

Disinfection 
Equipment  

Unknown  Remove. Chlorination is not 
needed for irrigation water.   

No future role 

Fire Suppression Unknown Abandon fire pump. No future role 

Emergency 
Generator  

Unknown  Remain in service. Do not 
replace at end of service life.  

Provides Backup Power In 
Event of Power Outages 

Electrical  Unknown Replace electrical equipment at 
end of service life.  

Supplies Power and 
Controls to Critical System 
Components 

Station Piping  37 years Add flowmeter to station 
piping.   

Conveys Water Supply From 
Well To Distribution System 
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Table 2: NDM 2 Existing Equipment Recommendations  

System 
Component(s) 

Assumed 
Age 

Recommendations System Role 

Well  30 years  Replace between 25-50 
years of service life.  

Provides Water Supply 

Submersible Pump  7 years  Replace at end of service 
life, 15-20 years.  

Conveys Water Supply 

Disinfection 
Equipment  

Unknown  Remove. Chlorination is not 
needed for irrigation water.   

No future role 

Electrical  Unknown Replace electrical 
equipment at end of 
service life. 

Supplies Power and Controls to 
Critical System Components 

Station Piping  30 years Add flowmeter to station 
piping.  

Conveys Water Supply From 
Well To Distribution System 

 

In summary, our assessment of the NDM water system infrastructure indicates that, although parts have 

been well-maintained and updated, significant components are approaching the end of their service life. 

This situation highlights the need for a strategic approach to maintenance, upgrades, and replacements 

to ensure the continuity of reliable water service for the NDM community. Aligning these needs with a 

comprehensive (CIP) will enable NDM to efficiently manage its resources while enhancing the system's 

resilience and reliability. Fortunately, the NDM water system is set to be consolidated with the City of 

Davis, the consolidation project's design phase is complete, and construction is scheduled to begin this 

year. This drinking water system consolidation project will remove all dependency on the infrastructure 

surveyed at both the NDM 1 and NDM 2 sites. 

3. IRRIGATION DEMAND 

Overview 

Several methods are available to calculate water demand, such as analyzing meter records and conducting 

evapotranspiration calculations for irrigated areas. However, due to the lack of functional production 

meters in NDM 1 and NDM 2, and records consisting of combined drinking and irrigation usage, meter 

records cannot be utilized to determine water demand. Consequently, evapotranspiration calculations 

were employed to estimate the demand for landscaping irrigation. This study exclusively considered 

landscaping irrigation demands. It is assumed that water for miscellaneous non-potable uses is sourced 

from the drinking water system. It is also assumed that the NDM community does not water landscaping 

in the winter months, therefore, a timeframe of March through October was used to determine the 

irrigation demand. 

Landscaping irrigation requires a certain volume of applied water to offset the evapotranspiration. 

Evapotranspiration involves water evaporating into the atmosphere from ground and vegetation surfaces, 

and transpiring from vegetation pores. The volume of water to offset the evapotranspiration is typically 
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considered the minimum volume of water needed to keep the vegetation alive. Irrigators tend to apply 

more than the minimum volume because of irrigation efficiency and non-uniform application. Estimating 

landscaping water demand requires several parameters: crop type, a local weather station with reference 

evapotranspiration estimates, and the total irrigated area. 

Crop Coefficient 

The crop type is used to determine a crop coefficient (Kc) in the evapotranspiration calculation. Based on 

a review of the NDM area during a field visit and reviews completed on ArcGIS and Google Earth, the 

landscaping in NDM includes a combination of watered lawns, bushes, flowers, and dispersed trees. The 

exact species and quantities are unknown, however, it appears that there is a mix of high water using 

species (i.e. redwoods) and low water using species (i.e. roses) and that the majority of the irrigable areas 

are lawn. The crop coefficient for turfgrass (i.e. lawn) is 0.8 for cool season species; tall fescue, ryegrass, 

bentgrass, and Kentucky bluegrass, and 0.7 for warm season species; bermudagrass, zoysiagrass, and Saint 

Augustinegrass. Since the majority of the NDM irrigable area appears to consist of lawns, and the crop 

coefficient for turfgrass tends to fall between the crop coefficients of low-water demand and high-water 

demand species, the turfgrass coefficients of 0.6 and 0.7 were selected for the NDM area.  

Reference Evapotranspiration  

A weather station located in Davis, California (CIMIS, Station ID 6) provided the reference 

evapotranspiration (ETo). The reference crop at this weather station is turfgrass, and evapotranspiration 

values are provided for the station by month. The reference evapotranspiration ranges from 1.22 inches 

in December to 8.34 inches in July, and the annual total evapotranspiration is 56.73 inches for turfgrass 

at the reference station.  

Crop Evapotranspiration 

Crop evapotranspiration was calculated for each month using the minimum and maximum crop-

coefficient (Kc) and reference evapotranspiration as described above (ETo) (Equation 1). The calculated 

evapotranspiration is presented in Table 3 below.     

Equation 1: Landscaping Water Evapotranspiration 

𝐸𝑇௅ ൌ 𝐾௖ ∗ 𝐸𝑇௢ 

Table 3: Calculated Evapotranspiration 

 

ETo 
Minimum1 

(ft) 

ETo 
Average  

(ft) 

ETo 
Maximum2 

(ft) 

March  0.18 0.22 0.25 

April  0.28 0.32 0.37 

May  0.35 0.41 0.47 

June  0.41 0.48 0.55 

July  0.42 0.49 0.56 
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Table 3: Calculated Evapotranspiration 

August  0.37 0.43 0.49 

September  0.29 0.33 0.38 

October  0.21 0.24 0.28 

TOTAL  2.50 2.92 3.33 

 1 Minimum ETo calculated using minimum Kc of 0.6 and reference ET from CIMIS Station 6 

 2 Maximum ETo calculated using maximum Kc of 0.8 and reference ET from CIMIS Station 6 

Irrigable Land Area  

The irrigable area within NDM was calculated to be 54.8 acres, as detailed in Attachment A. This 

calculation was conducted using ArcGIS by subtracting the built environment and hardscape areas from 

NDM's total area. The built environment, which encompasses buildings, driveways, patios, and other 

similar features, was assessed by randomly selecting five parcels and quantifying all hardscape features. 

This analysis indicated that approximately 30% of these parcels consisted of built environments. This 

percentage was then extrapolated to the entire residential acreage to estimate the irrigable area within 

NDM. The greenspace area or irrigable area within the NDM boundaries that is not within a residential 

parcel was also determined using ArcGIS. These areas are landscaped areas located along roadways or 

within roadway medians that require water but do not fall within a parcel. These areas are minimal in the 

NDM area, comprising of about 1 acre. Table 4 provides a detailed breakdown of the methodology used 

to determine the irrigable area. 

Table 4: Irrigable Land Area 

Feature  Acres Determined By 

Total North Davis Meadows Area 94.07 
Total area within NDM boundaries shown 

on Attachment A 

Roads 10.60 
Total area of roads within NDM boundaries 

shown on Attachment A 

Residential Parcels – Buildings and 
Hardscape 

24.29 30% of total area of residential parcels 

Residential Parcels - Pools 0.75 
Sample of pools were selected to find 

average pool area (600 square feet/pool). 
54 pools counted in ArcGIS 

Total Irrigable Area 58.43 
Total residential area minus area of 

buildings and hardscape 

 Other Greenspace – Irrigable  1.03 
Irrigable area within NDM boundaries and 

outside parcel boundaries 

Residential Parcels – Irrigable 57.40 Irrigable area within parcel boundaries 
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Water Demand 

Landscaping 
The irrigable area was multiplied by the crop evapotranspiration (ETo) to determine the total estimated 

water demand for landscaping needs for NDM (Equation 2).  

Equation 2: Water Demand for Evapotranspiration Requirement 

𝑊𝑎𝑡𝑒𝑟 𝑉𝑜𝑙𝑢𝑚𝑒 ൌ 𝐸𝑇௅ ∗ 𝐴𝑟𝑒𝑎 

The water demand calculations incorporated the efficiencies of both the irrigation distribution system and 

the homeowner irrigation systems at each lot. The distribution system efficiency was assumed to be 95%, 

based on the expectation that the new distribution piping would minimize leakage. The efficiency of the 

irrigation system at each lot was evaluated by considering the total volume of water passing through the 

service connection and the amount actually utilized by the landscaping. Due to uncertainties regarding 

the age and construction of the irrigation systems and the potential for inefficient water application by 

sprinklers, this efficiency was assumed to be lower. An average application efficiency of 75% was applied, 

based on the findings from 'Spatial Analysis of Application Efficiencies for the State of California' (UC Davis 

Water Management Research Laboratory, 2013). 

The estimated monthly water demand, expressed in hundred cubic feet (CCF), is detailed in Table 5 below. 

Additionally, the instantaneous flow rates in gallons per minute (gpm) for assumed watering times of 12 

hours and 6 hours are presented in Table 6 below. Assuming a 12-hour watering period, the maximum 

required flow rate for the irrigation system is 665 gpm. Given that the total capacity of the system is 750 

gpm, it is inferred that the existing system can adequately meet the irrigation demands within a 12-hour 

timeframe. 

Table 5: Landscaping Water Demand Summary  

 

Minimum Water Demand 
(CCF) 

Average Water Demand 
(CCF) 

Maximum Water Demand  

(CCF) 

March  6,587 7,685 8,783 

April  9,836 11,476 13,115 

May  12,514 14,600 16,686 

June  14,674 17,120 19,566 

July  14,889 17,370 19,851 

August  13,175 15,371 17,566 

September  10,211 11,913 13,615 

October  7,409 8,643 9,878 

TOTAL  89,296 104,178 119,061 

 

Table 6: Instantaneous Flowrate for 12 Hour and 6 Hour Watering Times 

 Minimum  Average Maximum  
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Table 6: Instantaneous Flowrate for 12 Hour and 6 Hour Watering Times 

 
12 Hour (gpm) 6 Hour (gpm)  

12 Hour 
(gpm) 

6 Hour 
(gpm)  

12 Hour 
(gpm) 

6 Hour 
(gpm)  

March  221 442 258 515 294 589 

April  330 659 385 769 440 879 

May  419 839 489 979 559 1,118 

June  492 984 574 1,147 656 1,311 

July  499 998 582 1,164 665 1,331 

August  442 883 515 1,030 589 1,177 

September  342 684 399 798 456 913 

October  248 497 290 579 331 662 

 

The irrigation demand calculation incorporated several key assumptions: 

 The crop coefficient for the entire irrigable area was determined based on the predominance of 

lawn and a mix of species with varying water demands. It was assumed that the lawn represents 

the average crop coefficient for the remaining landscaping. 

 The distribution system is expected to have minimal leakage, with an assumed efficiency of 95%. 

Consequently, it is projected that 95% of the water pumped will reach the customer service 

connections. 

 It was presumed that the majority of NDM utilizes sprinklers for irrigation, with an irrigation 

efficiency of 75%. Thus, it is estimated that 75% of the water passing through each service 

connection effectively meets the evapotranspiration needs of the landscaping. 

The estimated irrigation demand for NDM, derived from detailed evapotranspiration calculations and 

adjusted for system and irrigation efficiencies, suggests that the proposed irrigation system, with a 

combined well capacity of 750 gallons per minute (gpm), is suitably designed to fulfill the community's 

requirements. These estimates, based on thorough data analysis and well-founded assumptions regarding 

system performance and area landscaping, establish a reliable framework for planning a potential new 

irrigation system. 

Pools  
Per discussion with the Yolo County Environmental Health Division, the County regulates public and 

commercial pools, and these pools need to be filled with drinking water and meet the requirements set 

forth by the County. The County does not regulate private pools. Per discussion with the NDM community, 

there is interest in potentially filling pools with water from the proposed irrigation system. It is assumed 

all pools within the NDM community are privately owned.    

Using ArCGIS, approximately 54 pools were quantified in the NDM community with an average surface 

area of 600 square feet per pool. The average surface area was determined using a sample of pools within 

the community resulting in a total pool area of approximately 32,400 square feet (0.75 acres). _ 
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Evaporation for pools was calculated using the monthly average pan evaporation for Davis from the 

Western Regional Climate Center from March through October. It is assumed that pools are not filled 

during the winter months and are filled to offset evaporation in the summer months. The pan evaporation 

for each month was multiplied by the total pool area in the NDM community to determine the water 

demand for pool evaporation for each month. This is summarized in Table 7 below.  

Table 7: Pool Water Demand   

 

Monthly Average Pan 
Evaporation (ft) 

Pool Water Demand 
(CCF) 

March  0.38 123 

April  0.59 193 

May  0.85 275 

June  1.01 329 

July  1.06 345 

August  0.94 305 

September  0.76 245 

October  0.53 171 

TOTAL  6.13 1,985 

 

Total Water Demand  
The total calculated water demand for irrigation and pools in the NDM community presented in Tables 5 

and 7 above is summarized in Table 8 below.   

Table 8: Total Water Demand Summary  

 

Minimum Water Demand 
(CCF) 

Average Water Demand 
(CCF) 

Maximum Water Demand  

(CCF) 

March  6,710 7,808 8,906 

April  10,029 11,668 13,308 

May  12,789 14,875 16,961 

June  15,003 17,449 19,894 

July  15,233 17,715 20,196 

August  13,479 15,675 17,871 

September  10,456 12,158 13,860 

October  7,580 8,815 10,050 

TOTAL                      91,280                   106,163                   121,045  
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Conceptual Irrigation System 

Attachment A contains the detailed proposal for the conceptual irrigation system. This design assumes 

that the irrigation distribution system will generally mirror the existing drinking water distribution layout, 

albeit installed on the opposite side of the street from the drinking water system to adhere to minimum 

horizontal set-back requirements from the planned new drinking water system consolidation project. The 

irrigation system includes both wells to meet the irrigation demand requirements and to ensure a 

continuous source of supply can be provided should one well require maintenance or be offline for any 

reason.   

In alignment with the estimated water demand detailed in Section 3, 8-inch piping is planned for 

installation along the main thoroughfares within the system, including Fairway Drive, Silverado Drive, and 

the connecting routes between NDM 1 and NDM 2. Additionally, 6-inch piping is designated for the 

laterals and dead-end roadways to ensure comprehensive coverage. To facilitate maintenance and repair 

operations, gate or butterfly valves, sized at both 8-inch and 6-inch, will be strategically placed to allow 

for the isolation of pipelines as needed. Each residential lot will be equipped with a new service 

connection, which includes a 1-inch lateral, a meter, and a meter box, to accurately measure and manage 

water usage for irrigation purposes.  

Regarding backflow prevention, it is assumed that new backflow devices would need to be incorporated 

into the drinking water system to fulfill cross-connection control requirements and safeguard the drinking 

water supply. 

Groundwater Use Considerations  
It is advisable for the community and project stakeholders to engage in discussions with local water quality 

control boards and regulatory agencies. This dialogue will ensure compliance with existing policies and 

facilitate the acquisition of any necessary permits or approvals if the community decides to utilize the 

existing wells for irrigation purposes. Additionally, the project should include strategies for monitoring 

and managing water quality to protect the groundwater resources and ensure the health and safety of 

the community. 

Recent groundwater level trends in parts of Yolo County have shown fluctuations due to various factors, 

including prolonged drought conditions and the influence of new wells in the area, which have led to 

increased well interference. However, over the last several years groundwater level measurements in the 

basin indicate a moderate recovery in water levels, primarily attributed to the recent period above 

average cumulative annual rainfall. It is important to note that with the introduction of surface water into 

the North Davis Meadows, which is designated mainly for in-home potable uses, there will be a shift in 

the utilization of groundwater sources. Specifically, groundwater will now be used exclusively for irrigation 

purposes, unlike in previous years when it served both in-house and irrigation needs. This change is 

anticipated to result in a reduced withdrawal from the groundwater sources compared to earlier periods. 

Consequently, we predict a diminished impact on the groundwater aquifer from the two existing wells, 

contributing to more sustainable groundwater management in the region. 

Landscaping Considerations 
Utilizing treated surface water offers significant advantages in water quality, as it typically contains lower 

levels of electrical conductivity (EC), boron, salinity, and other contaminants. This leads to healthier plant 
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growth and a wider range of viable landscaping options, thereby enhancing both the aesthetic and 

ecological value of the community. On the other hand, continuing to use groundwater for irrigation, which 

has historically been the norm, may limit plant variety and require additional soil treatments to counteract 

the adverse effects of higher contaminant levels. 

Groundwater and Beneficial Use  
It is crucial to differentiate between "potable" and "non-potable" water in the context of groundwater 

usage and regulatory frameworks.  Throughout the state, and specifically the Yolo Subbasin, groundwater 

is subject to beneficial use designations as outlined in the Water Quality Control Plan (Basin Plan).. These 

designations include Municipal and Domestic Supply (MUN), which covers water systems used for drinking 

water and other community and individual purposes. The use of groundwater, even when impaired (e.g., 

nitrate levels above drinking water standards), does not conflict with its designated beneficial uses as long 

as the extraction and use positively contribute to aquifer quality management and restoration, in 

alignment with the overarching goals of water resource management. 

Regulatory Considerations and Precedents 
The Nitrate Control Program (NCP), part of the Basin Plan Amendment, outlines strategic goals for the 

long-term management and restoration of aquifer systems, particularly in regions identified with nitrate 

impairments. The Yolo Subbasin's inclusion in Priority 2 Subbasins for NCP implementation sets a 

regulatory pathway for considering the extraction and beneficial use of nitrate-impaired groundwater, 

including for non-drinking purposes such as irrigation. This aligns with efforts to reduce nitrate 

concentrations in groundwater and leverage existing resources judiciously to support both potable and 

non-potable demands. 

It is important to note that any newly-built wells would need to comply with the state's well construction 

regulations, including obtaining the necessary permits and adhering to specific design and construction 

standards. Furthermore, the absence of specific prohibitions against the use of MUN-designated 

groundwater for irrigation, coupled with historical applications of similar practices in various 

communities, supports the feasibility of the proposed use within the NDM community. Instances such as 

Village Homes in Davis exemplify the practical application of groundwater for irrigation purposes, aligning 

with both regulatory compliance and community objectives for sustainable water use. 

Therefore, based on regulatory guidelines and LSCE's prior working history on the NCP and Basin Plan, the 

use of groundwater from existing wells designated with a MUN beneficial use for irrigation within the 

NDM community is feasible and does not inherently conflict with state or local regulatory frameworks. 

However, it is crucial to highlight that any future well replacements or new well constructions within the 

community would be subject to the aforementioned well construction regulations. This conclusion is 

predicated on the understanding that such use will be managed in a manner that contributes to the 

broader goals of aquifer restoration and sustainable water resource management, including 

considerations for nitrate levels and the potential for beneficial reuse in reducing surface water demand 

for irrigation." 
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4. ESTIMATED CAPITAL AND OPERATIONS COSTS 

The irrigation system operational budget is presented in Attachment B. This includes operations and 

maintenance (O&M) costs, CIP costs for: 1) the new infrastructure to make the irrigation system 

operational and associated financing costs, and 2) recommended maintenance and replacement costs for 

existing infrastructure at NDM 1 and NDM 2. A 10-year timeframe was considered with all new 

infrastructure costs assumed in Year 1 under a loan and all other recommended maintenance and 

replacement activities spaced over the 10-year planning period. 

Inflation Factors 

The operational budget incorporates various inflation factors for labor, construction, and PG&E rate 

increases. Labor inflation was assumed to be 3% based on average expected pay increases and the 

inflation rates used in the 2021 Water Reserves Report. A construction inflation of 8% was used based on 

the average California Construction Index (CCI) over the last 5 years. The CCI is difficult to predict over a 

10-year timeframe, as, prior to 2020, the average CCI was around 3% (2016-2020). Since that time, the 

average CCI has been at almost 11%. It is assumed that the average CCI over the last 5 years best captures 

what the CCI may do over the upcoming years. 

A separate inflation factor of 5% was applied to PG&E energy costs based on a projected average PG&E 

rate increase of 5% based on a review of the average historical rate increases from 2014-2024 

(https://www.pge.com/tariffs/en/rate-information/electric-rates.html). Inflations applied to each cost in 

the budget are reflected in Table 11 below. 

Capital Costs (Year 1) 

Since the existing drinking water distribution system will remain in service under the consolidation project, 

the NDM irrigation system will require the installation of new distribution system infrastructure as 

described below. Required infrastructure, quantities, assumed unit prices, the estimated cost for 

engineering, and total costs are presented in Table 9 below.  

Distribution Piping 
Based on expected flowrates, the new distribution system piping will be 8-inch along the main roadways 

(Fairway Drive and Silverado Drive) and 6-inch on the dead-end streets. It is assumed that the new 

irrigation system piping will be C909 PVC, SDR 18, or similar and will be installed under the NDM roadways, 

similar to the existing distribution system. The new piping will need to meet the required setbacks from 

existing utilities and will require trenching along the roadways. Costs for pipeline installations in 

developed areas are higher than costs for pipeline installations in undeveloped areas, as contractors will 

need to sawcut the asphalt and work around the existing utilities. It is estimated that 10,515 lineal feet 

(LF) of new pipe will be required at a cost of $190/LF for the pipe, trenching, and installation. 

Isolation Valves 
Gate or butterfly valves will need to be installed as part of the irrigation system to allow pipelines to be 

isolated for maintenance and repairs. 15 valves are assumed to be needed.  
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Service Connections 
Each connection (96 total) will require a new service lateral from the distribution mains, meter, and meter 

box. The customer will be responsible for the new connection from the meter to their irrigation system.  

Production Flowmeters 
Production flowmeters are recommended to be installed on the station piping at NDM 1 and NDM, as 

they are helpful for testing and monitoring practices.  

Other Construction Costs 
Construction of the NDM irrigation system will include the components described above in addition to 

other typical construction costs; contractor mobilization, submittals, traffic control, training, etc. These 

were assumed to be 15% of the total cost for materials and installation of the distribution system.  

Engineering 
Engineering design and construction management services for the irrigation system project are 

anticipated to be 8.5% of the total cost of project construction. 

Contingency 
A 20% contingency was also applied to the total construction costs given that pricing is based off of a 

conceptual system and there are numerous unknowns. Examples include the potential for an 

unpredictable installation timeframe, which could lead to increased construction inflation costs, and the 

presence of unidentified existing utilities in the roadways that may complicate the installation of new 

piping. 

 

Table 9: Year 1 Capital Cost Summary: New Distribution System Infrastructure  

Item  Quantity  Unit Price  Total Cost  

8-inch and 6-inch C909 PVC Piping  10,515 LF $190/LF $1,997,850 

8-inch and 6-inch Isolation Valves  15 $5,000 EA $75,000 

1-inch Service Connection * 

(Service Line, Meter, Meter Box) 
96 $5,000 EA $480,000 

Production Flowmeters for NDM 1 and 
NDM 2  

2 $5,000/EA $10,000 

Other Misc. Construction Costs  

(Mobilization, Submittals, Testing, etc.)  
NA 15% of Material Total $384,430 

Engineering  NA 8.5% of Construction Total  $250,000 

Contingency  NA 20% of Construction Total  $589,460 

TOTAL CONSTRUCTION COST  $3,786,740 

*Note:  Owner is responsible for the cost of the plumbing downstream of the meter. 

Debt Service  
It is anticipated that a loan will be utilized to cover the cost of the new irrigation system infrastructure. A 

30-year loan at 6% interest was assumed. For a total construction cost of $3,786,740, the annual loan 
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payment is therefore estimated to be approximately $275,102 or $2,866 per homeowner for the 96 

residences which assumes 100% participation amongst NDM customers. 

Capital Costs (Years 2-10) 

As described in Section 2 above, recommendations for the existing NDM infrastructure includes 

replacement of most of the existing infrastructure over the 10-year planning period given the age of most 

of the equipment (28 to 37 years) and industry standard service life. It is also recommended to reline and 

coat the existing storage tank at NDM 1 to extend the service life of the tank. These CIP recommendations 

were ranked by priority to spread the costs over the 10-year planning period. Each CIP project, associated 

recommendation, present day estimated construction cost, year to complete, and cost at completion are 

included in Table 10 below. Cost at completion includes the yearly assumed CCI of 8%. CIP projects for 

existing infrastructure are assumed to be completed during Years 2-10 because the new distribution 

system infrastructure will be installed on Year 1. 

Table 10: Existing Infrastructure CIP Costs over 10-Year Planning Period  

CIP Project Recommendation 
Estimated Cost 

Present Day 

CIP Priority 
Year to 

Complete 

Estimated Cost 
Completion 

NDM 1 - Well  Replacement $250,000 Year 5 $340,120 

NDM 1 - Submersible 
Pump  

Replacement $150,000 Year 9 $277,640 

NDM 1 – Oldest Booster 
Pump (1 Total) 

Replacement $20,000 Year 2 $21,600 

NDM 1 – Newest Booster 
Pumps (2 Total) 

Replacement $40,000 Year 8 $68,550 

NDM 1 - Storage Tank   Line & Coat $100,000 Year 6 $146,930 

NDM 1 - Hydropneumatic 
Tank 

Replacement $100,000 Year 2 $108,000 

NDM 1 - Electrical  Replacement $250,000 Year 3 $291,600 

NDM 2 - Well  Replacement $250,000 Year 7 $396,720 

NDM 2 - Submersible 
Pump  

Replacement $150,000 Year 10 $299,850 

NDM 2 - Electrical Replacement $250,000 Year 4 $314,930 

TOTAL CIP COSTS OVER 10-YEAR PLANNING PERIOD  $2,265,940  

 

Operations & Maintenance Costs 

Table 11 includes anticipated O&M costs for the irrigation system, along with descriptions, assumptions, 

and applied inflation rates. 
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The total O&M cost for Year 1 includes the administration/management, operations, legal, energy, 

facilities maintenance, meter reading, and insurance costs listed in the table above. The subtotal of those 

costs for Year 1 ($143,000) has a 15% O&M reserve applied to bring the total cost to $164,450. Inflation 

factors listed in the table are applied each year which results in an estimated annual cost of $247,527 by 

Year 10.  

The capital and operational budget estimates for the NDM irrigation system, detailed in Attachment B, 

encompasses a comprehensive analysis of O&M expenses, capital costs for the initial system setup, and 

subsequent CIP costs for maintaining and updating existing infrastructure. Over a 10-year planning 

horizon, this budget takes into account inflationary pressures on labor, construction, and energy rates, 

ensuring a realistic financial framework for the system's implementation and sustained operation. With a 

projected annual revenue requirement ranging from approximately $165,000 in Year 1 to approximately 

$800,000 in Year 10, the budget reflects the varying costs associated with CIP project execution and 

operational demands. This financial plan lays a solid foundation for the irrigation system's fiscal 

management, aiming for efficiency and sustainability over the decade. 

Table 11: O&M Summary 

O&M Item  Description/Assumptions  Inflation Applied  

Administration/Management  
Includes County costs to manage the system. 
Assumed to be $5,000/year  

Labor (3%) 

Operations  
Cost for an Operator to maintain facilities. 
Assumed to be $30,000/year  

Labor (3%) 

Legal Services   Assumed to be $5,000/year  Labor (3%) 

Energy Costs (PG&E) Cost for electricity for the NDM 1 and NDM 2 
pump stations. Assumed to be $74,000/year 
with a 5% rate increase each year based on 
average historical PG&E rate increases from 
2014-2024. Note energy costs could change 
depending on usage and other unforeseen 
rate increases.  

PG&E Rate Increase 
(5%) 

Facilities Maintenance – ex. 
Meters/valves/pipes  

Cost for maintenance and repairs within 
system (i.e. leaks, pipe bursts, etc). Assumed 
to be $15,000/year  

Construction (8%) 

Meter Reading Costs – 
reading/billing   

Cost for Operator to read meters each 
month, monthly billing, and associated 
postage costs. Assumed to be $12,000/year 

Labor (3%) 

Insurance  
Insurance for irrigation system equipment. 
Assumed to be $2,000/year  

Labor (3%) 

O&M Reserves 
Money set aside for O&M. Assumed to be 
15% of total O&M costs for each year.  

N/A 
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Annual Revenue Needs  

The annual revenue requirements for the NDM irrigation system will be funded through water rates paid 

by NDM customers. Table 12 outlines the revenue needs for operations and maintenance (O&M), debt 

service payments for the initial system installation, and anticipated future capital improvement projects 

(CIP). The projected CIP costs for Years 2 through 10 total $2,265,945 and have been averaged over a 10-

year period to stabilize annual water rates and build a reserve for future projects, thereby avoiding 

unplanned additional debt. This results in an annual CIP cost of $226,594. The total annual revenue needs 

are then divided by the number of service connections to determine the estimated annual cost per 

connection, which represents the amount NDM customers are expected to pay annually. These estimates 

assume full participation from all 96 lots within the NDM service area, with costs shared equally. Reduced 

participation would increase costs for those who do participate. If a future water rate study is conducted, 

this cost may be broken into a base rate ($) and a usage rate ($/CCF). Additionally, it is assumed that the 

maintenance of greenspaces along roadways, approximately 1 acre, will be evenly covered by NDM 

customers, potentially as part of the base rate. 

Table 12: Annual Revenue Needs  

Year 

Annual 
Revenue Needs 

 O&M   

Annual 
Revenue 

Needs  

CIP – Debt 
Service   

Annual 
Revenue 

Needs  

CIP - Projects 

Annual 
Revenue 

Needs 

Total 

Annual 
Revenue 

Needs 

Per Service 
Connection*  

Year 1 $164,450  $0  $226,594  $391,044  $4,073  

Year 2 $171,948  $275,102  $226,594  $673,645  $7,017  

Year 3 $179,825  $275,102  $226,594  $681,522  $7,099  

Year 4 $188,102   $275,102  $226,594  $689,799  $7,185  

Year 5 $196,802  $275,102  $226,594  $698,499  $7,276  

Year 6 $205,948  $275,102  $226,594  $707,645  $7,371  

Year 7 $215,566  $275,102  $226,594  $717,263  $7,471  

Year 8 $225,683  $275,102  $226,594  $727,379  $7,577  

Year 9 $236,326  $275,102  $226,594  $738,023  $7,688  

Year 10 $247,527  $275,102  $226,594  $749,224  $7,804  

 

5. WATER RATE 

Water rates for the irrigation system need to be determined through a Water Rate Study. For 

informational purposes, potential water rates per CCF of water for the irrigation system are delineated in 

Table 13 based on minimum, average, and maximum estimated water demands. Water rates are a 

different way of presenting the cost per service connection presented in Table 12. Both values are 

included separately for informational purposes: 1) to provide estimated costs per service connection for 

the irrigation system on an annual basis (Table 12) and 2) to provide potential water rates (Table 13). 
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These values are not additive. Water rates were calculated by dividing the annual revenue needs by the 

calculated minimum, average, and maximum water demands. Therefore, the single tier cost per CCF 

reflects the total expense necessary to support the system's revenue needs. Each scenario indicates a 

water rate increase of approximately 1% per year.   

These rates do not assume a separate monthly base rate for water service or tiered water use billing. If a 

water rate study is performed in the future, a base rate would be established. It is important to note that 

the development of a base charge per meter and a single-tier rate is based on a broad spectrum of 

assumptions as identified throughout this report, including but not limited to: inflation rates, finance 

market fluctuations, total water usage, community participation levels, and infrastructure resilience. 

Given these potential variabilities, this report serves as an initial estimation of the irrigation system fees. 

Full community participation is paramount; otherwise, the cost disparity will significantly widen, 

potentially rendering the separate irrigation system financially unfeasible for the NDM community. 

Table 13: Estimated Water Rates per CCF of Water for Minimum, 
Average, and Maximum Water Use  

Year 

Irrigation System 
Fee/CCF for 

Minimum Water 
Use 

Irrigation System 
Fee/CCF for 

Average Water 
Use 

Irrigation System 
Fee/CCF for 

Maximum Water 
Use 

Year 1 $4.28  $3.68  $3.23  

Year 2  $7.38   $6.35   $5.57  

Year 3  $7.47   $6.42   $5.63  

Year 4  $7.56   $6.50   $5.70  

Year 5  $7.65   $6.58   $5.77  

Year 6  $7.75   $6.67   $5.85  

Year 7  $7.86   $6.76   $5.93  

Year 8  $7.97   $6.85   $6.01  

Year 9  $8.09   $6.95   $6.10  

Year 10  $8.21   $7.06   $6.19  

 

Water Rate Comparisons 

Historical water rates from the City of Davis were analyzed for the period from 2004 to 2024. During this 

time, the water rate increased from $0.77 per hundred cubic feet (CCF) for usage between 0-36 CCF, and 

$0.86 per CCF for usage above 36 CCF in 2004, to $5.01 per CCF in 2019. Over this 20-year span, the 

average annual increase was 12%. From 2016 to 2024, however, the rate growth moderated to an average 

of 7% per year. Since 2019, the water rate has remained stable, and discussions with City of Davis 

personnel indicate no imminent plans for a water rate study. 
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In a similar analysis, the City of Woodland's base tier water rates from 2013, projected through 2026, 

showed an average annual increase of 7%. The City of Dixon's base tier water rates from 2013 through 

2019 experienced an approximate 12% yearly increase. 

Water rates generally rise to fund Capital Improvement Plan (CIP) projects, accommodate water system 

growth, and cover increased operational, maintenance, permitting, and compliance costs. As a result, 

future costs are often prioritized over historical rates to ensure adequate funding for anticipated CIP and 

operational needs. 

Considering the stable base water usage rate of the City of Davis over the past five years and the lack of 

significant planned CIP projects or recent water rate studies, a 3% annual increase in City of Davis rates 

was assumed for comparison with the costs of the new NDM irrigation system. 

For this feasibility study, several rate scenarios for the City of Davis were evaluated against the cost of the 

new irrigation system: 

 No change, maintaining the rate at $19.86 (base) plus $5.01/CCF. 

 A 3% annual increase in the current base rate and cost per CCF. 

 A 7% annual increase in the current base rate and cost per CCF. 

 A 3% annual increase for Years 1-4 and 6-9, with a 5% increase on Years 5 and 10 in current base 

rate and cost per CCF.  

These scenarios are contrasted with the estimated annual cost of the irrigation system in the figures 

provided below, encompassing the minimum, average, and maximum water demand scenarios. The 

figures include the estimated cost of irrigation water per household per year, using water demand 

scenarios for: 

 The proposed irrigation system. 

 City of Davis water at the current monthly base rate of $19.86 and water rate of $5.01/CCF. 

 City of Davis water assuming a 3% annual increase in the base rate and cost per CCF. 

 City of Davis water assuming a 7% annual increase in the base rate and cost per CCF. 

 City of Davis water assuming a 3% annual increase for Years 1-4 and 6-9, with a 5% increase on 

Years 5 and 10 in the base rate and cost per CCF.  

These figures assume a 10-year planning period. The estimated annual revenue needs will adjust after 

Year 10, once the identified CIP projects for the existing irrigation system are completed. However, 

payments for the initial installation of the irrigation supply system will continue for an additional 20 years. 

It is also expected that further CIP projects beyond Year 10 will affect future revenue needs. Additionally, 

CIP requirements after Year 10 will need to account for inflation and rising operating and maintenance 

costs that exceed inflationary factors. 

Figure 1 assumes the NDM community water usage aligns with the minimum estimated water demand of 

91,280 CCF/year, or 951 CCF per household. Under an assumed 7% annual increase in City of Davis rates, 

the breakeven point for the irrigation system is projected during 2029, or Year 5, while a 3% annual rate 

increase and a 3% annual rate increase with a 5% rate increase every 5 years both have a breakeven point 

beyond the 10 year timeframe.  
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Figure 2 assumes water usage of 106,163 CCF/year, or 1,106 CCF per household. With a 7% annual 

increase in City of Davis rates, the breakeven point for the irrigation system is anticipated to occur in 2027 

or Year 3. With a 3% annual rate increase, the breakeven point occurs in 2034 or Year 10. Assuming a 3% 

annual rate increase with a 5% rate increase every 5 years, the breakeven point is anticipated to occur in 

2033 or Year 9.  

Figure 3 is based on a usage of 121,045 CCF/year, or 1,261 CCF per household, shows that the irrigation 

system is anticipated to cost less than City of Davis water over the full planning horizon under a 7% 

increase in City rates.  A 3% increase in City of Davis water rates suggests a breakeven point during 2026 

or Year 2. Assuming a 3% annual rate increase with a 5% rate increase every 5 years, the breakeven point 

is anticipated to occur in 2026 or Year 2.  
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Figure 1: Annual Cost of Irrigation Water per Household
Minimum Water Demand Scenario
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Figure 2: Annual Cost of Irrigation Water per Household
Average Water Demand Scenario
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Figure 3: Annual Cost of Irrigation Water per Household
Maximum Water Demand Scenario

 City of Davis Water (Current Rate)

 City of Davis Water (3% Rate Increase)
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Potential Cost Savings 

There are approximately 2,210 lineal feet of existing pipeline in the NDM area designated to be 

abandoned in place during the water system consolidation project. Pursuant to the discussion on the 

distribution system in Section 2 above, the abandoned pipe may or may not be available for use. This will 

depend on the size, condition, locations, and feasibility of connections to these sections of pipeline. 

Assuming all 2,210 lineal feet are suitable for reuse, the total required new piping would be reduced from 

10,515 lineal feet to 8,305 lineal feet, thus reducing the cost of the new irrigation system by approximately 

$580,000. This results in a reduced annual debt service cost of $233,000 as compared to $275,000 for all 

irrigation system distribution system piping. Estimated annual cost per service connection and water rates 

per CCF given the potential reuse of pipes are presented in Table 14 and Table 15 below. This is a best-

case scenario assumption, assuming that all abandoned pipe is suitable for reuse. It may be the case that 

no pipe is suitable for reuse. 

Table 14: Annual Revenue Required per Service Connection 
with Potential Cost Savings  

Year 
Irrigation System Annual 

Fee/Connection 

Year 1 $2,360  

Year 2 $6,579  

Year 3 $6,661  

Year 4 $6,747  

Year 5 $6,838  

Year 6 $6,933  

Year 7 $7,033  

Year 8 $7,138  

Year 9 $7,249  

Year 10 $7,366  

 

Table 15: Estimated Water Rates per CCF of Water for Minimum, Average, 
and Maximum Water Use with Potential Cost Savings 

Year 

Irrigation System 
Fee/CCF for 

Minimum Water 
Use 

Irrigation System 
Fee/CCF for 

Average Water 
Use 

Irrigation System 
Fee/CCF for 

Maximum Water 
Use 

Year 1  $2.48   $2.13   $1.87  

Year 2 $6.92  $5.95  $5.22  

Year 3 $7.01  $6.02  $5.28  

Year 4 $7.10  $6.10  $5.35  
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Table 15: Estimated Water Rates per CCF of Water for Minimum, Average, 
and Maximum Water Use with Potential Cost Savings 

Year 5 $7.19  $6.18  $5.42  

Year 6 $7.29  $6.27  $5.50  

Year 7 $7.40  $6.36  $5.58  

Year 8 $7.51  $6.45  $5.66  

Year 9 $7.62  $6.56  $5.75  

Year 10 $7.75  $6.66  $5.84  

 

6. CONCLUSION 

Upon comprehensive evaluation of the proposed water rates needed to cover both the capital and 

operational/maintenance expenses of a new, separate NDM irrigation system, it appears that the financial 

burden on the NDM community may initially outweigh the benefits, given the current City of Davis water 

rate. In Year 2, following the installation of the irrigation system, the estimated water rates range from 

$5.57 to $7.38 per CCF, while by Year 10, these rates are projected to be between $6.19 and $8.21 per 

CCF, depending on usage. These rates are generally higher than the City of Davis's current rate of $5.01 

per CCF. 

However, if we assume an average rate increase of 3% per year for City of Davis base and unit rates, the 

irrigation system is anticipated to be more cost-effective than City of Davis water under the maximum 

demand scenario, with a breakeven point in Year 2, a breakeven point in Year 10 for the average demand 

scenario, and a breakeven point for the minimum demand scenario beyond the 10-year planning horizon. 

Assuming a 7% annual increase, the irrigation system is expected to be less costly than City of Davis water 

for the maximum demand scenario, with the breakeven point occurring in Year 5 for the minimum water 

demand scenario and Year 3 for the average demand scenario. 

It is crucial to note that these conclusions are highly dependent on the accuracy of several assumptions 

used in this report. Variations in factors such as full community participation, projected water rates, 

projected inflation, system resiliency, inflationary factors, the scope and cost estimates of CIP and O&M, 

and actual water usage could drastically alter the outcomes. The most significant factor which may 

influence the costs for irrigation water per CCF is if there is less than full participation among NDM water 

users. This scenario would further widen the cost disparity, potentially rendering the separate irrigation 

system financially unfeasible for the NDM community. 

To refine the analysis and provide a more robust foundation for decision-making, it is recommended that 

the NDM community commission a formal water rate study if they wish to further explore the feasibility 

and costs of installing a standalone irrigation system. A formal water rate study would provide a 

comprehensive analysis of all relevant factors, including detailed rate projections, system usage 

estimates, and a thorough assessment of financial sustainability. This study would enable a more accurate 

determination of the potential financial implications and help ensure that any investment in the irrigation 

system is based on the most reliable and up-to-date information. 
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10‐Year Revenue Projection Inflation Adjustment (Labor) 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0%
10‐Year Revenue Projection Inflation Adjustment (Construction) 8.0% 8.0% 8.0% 8.0% 8.0% 8.0% 8.0% 8.0% 8.0%
Energy Costs (PG&E) ‐ Rate Increase  5.0% 5.0% 5.0% 5.0% 5.0% 5.0% 5.0% 5.0% 5.0%
Cost Category ‐ Operations & Maintenance (O&M) Costs Year 1    Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 Year 9 Year 10   
Personnel/Staffing Costs 
Admin/Mgmt.  $5,000 $5,150 $5,305 $5,464 $5,628 $5,796 $5,970 $6,149 $6,334 $6,524
Operations $30,000 $30,900 $31,827 $32,782 $33,765 $34,778 $35,822 $36,896 $38,003 $39,143
Personnel/Staffing Costs ‐ Subtotal  $35,000 $36,050 $37,132 $38,245 $39,393 $40,575 $41,792 $43,046 $44,337 $45,667
Legal Costs
Legal Services  $5,000 $5,150 $5,305 $5,464 $5,628 $5,796 $5,970 $6,149 $6,334 $6,524
Legal Costs ‐ Subtotal $5,000 $5,150 $5,305 $5,464 $5,628 $5,796 $5,970 $6,149 $6,334 $6,524
Direct Costs 
Energy Costs (PG&E) ‐ w/ 15% rate increase projected for 2024 $74,000 $77,700 $81,585 $85,664 $89,947 $94,445 $99,167 $104,125 $109,332 $114,798
Facilities Maintenance ‐ ex. meters/valves/pipes $15,000 $16,200 $17,496 $18,896 $20,407 $22,040 $23,803 $25,707 $27,764 $29,985
Meter Reading Costs ‐ reading/billing $12,000 $12,360 $12,731 $13,113 $13,506 $13,911 $14,329 $14,758 $15,201 $15,657
Insurance  $2,000 $2,060 $2,122 $2,185 $2,251 $2,319 $2,388 $2,460 $2,534 $2,610
Direct Costs ‐ Subtotal $103,000 $108,320 $113,934 $119,858 $126,112 $132,715 $139,687 $147,051 $154,830 $163,050
Reserve and Contingency 
O&M Reserves (2 months of O&M costs, 15%) $21,450 $22,428 $23,455 $24,535 $25,670 $26,863 $28,117 $29,437 $30,825 $32,286
Irrigation O&M Costs Sub‐total $164,450 $171,948 $179,825 $188,102 $196,802 $205,948 $215,566 $225,683 $236,326 $247,527
Cost Category ‐  CIP Project Summary Year 1    Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 Year 9 Year 10   
Irrigation System 
10,515 LF of New Piping  $1,997,850
New Production Flowmeters for NDM 1 and NDM 2  $10,000
New Isolation Valves $75,000
New Service Connections, Meters, Meter Boxes $480,000
Other Construction Costs $384,428
Engineering  $250,000
Contingency  $589,456
NDM 1 
Well Replacement  $340,122
Replace Submersible Well Pump  $277,640
Replace Oldest Booster Pump (1 Total) $21,600
Replace Newer Booster Pumps (2 Total) $68,553
Replace Electrical System  $291,600
Line & Coat Storage Tank  $146,933
Replace Hydropneumatic Tank  $108,000
NDM 2
Well Replacement  $396,719
Replace Submersible Well Pump  $299,851
Replace Electrical System  $314,928
Irrigation CIP Costs Sub‐total $3,786,733 $129,600 $291,600 $314,928 $340,122 $146,933 $396,719 $68,553 $277,640 $299,851
Cost Category ‐ Irrigation System Debt Service  Year 1    Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 Year 9 Year 10   
Irrigation System Loan ‐ No current financing $0 $275,102 $275,102 $275,102 $275,102 $275,102 $275,102 $275,102 $275,102 $275,102
Irrigation System Debt Service Sub‐total $0 $275,102 $275,102 $275,102 $275,102 $275,102 $275,102 $275,102 $275,102 $275,102
TOTAL NDM IRRIGATION SYSTEM BUDGET (O&M/CAPITAL/DEBT SERVICE) $164,450 $576,650 $746,527 $778,132 $812,026 $627,983 $887,387 $569,338 $789,068 $822,480

North Davis Meadows: 10‐year DRAFT Irrigation System Operational Budget ‐ With CIP Implementation



Kc
Min, Cool Turf Max, Warm Turf Average

0.6 0.8 0.7

ETo
Stn Id Stn Name CIMIS Region
6 Davis Sacramento Valley

Mar ETo (in) Apr ETo (in) May ETo (in) Jun ETo (in) Jul ETo (in) Aug ETo (in) Sep ETo (in) Oct ETo (in)
3.69 5.51 7.01 8.22 8.34 7.38 5.72 4.15

ETc, Min  Mar Apr May Jun Jul Aug Sep Oct
inch 2.21 3.31 4.21 4.93 5.00 4.43 3.43 2.49
feet 0.1845 0.2755 0.3505 0.4110 0.4170 0.3690 0.2860 0.2075

ETc, Max Mar Apr May Jun Jul Aug Sep Oct
inch 2.95 4.41 5.61 6.58 6.67 5.90 4.58 3.32
feet 0.25 0.37 0.47 0.55 0.56 0.49 0.38 0.28

ETc, Avg  Mar Apr May Jun Jul Aug Sep Oct
inch 2.58 3.86 4.91 5.75 5.84 5.17 4.00 2.91
feet 0.22 0.32 0.41 0.48 0.49 0.43 0.33 0.24

Irrigable Lands
58.4 acres

2,543,904                                        square feet 

WATER DEMAND
Water Demand, Min Mar Apr May Jun Jul Aug Sep Oct
Acre Feet  10.77                     16.09                       20.47                      24.00                       24.35                      21.55                      16.70                      12.12                    
Cubic Feet 469,350.29           700,845.55             891,638.35            1,045,544.54          1,060,807.97        938,700.58            727,556.54            527,860.08          
CCF 4,693.50                7,008.46                 8,916.38                10,455.45               10,608.08              9,387.01                7,275.57                5,278.60              
Irrigation Efficiency, 75% 6,258.00                9,344.61                 11,888.51              13,940.59               14,144.11              12,516.01              9,700.75                7,038.13              
Distribution Efficiency, 95%  6,587.37                9,836.43                 12,514.22              14,674.31               14,888.53              13,174.74              10,211.32              7,408.56              
Gallons  3,510,740.15        5,242,324.73          6,669,454.87        7,820,673.19          7,934,843.60        7,021,480.31        5,442,122.95        3,948,393.40      
Irrigation Efficiency, 75% 4,680,986.87        6,989,766.31          8,892,606.50        10,427,564.25       10,579,791.47      9,361,973.74        7,256,163.93        5,264,524.53      
Distribution Efficiency, 95%  4,927,354.60        7,357,648.74          9,360,638.42        10,976,383.42       11,136,622.60      9,854,709.20        7,638,067.30        5,541,604.77      

Water Demand, Max Mar Apr May Jun Jul Aug Sep Oct
Acre Feet  14.37                     21.45                       27.29                      32.00                       32.47                      28.73                      22.27                      16.16                    
Cubic Feet 625,800.38           934,460.74             1,188,851.14        1,394,059.39          1,414,410.62        1,251,600.77        970,075.39            703,813.44          
CCF 6,258.00                9,344.61                 11,888.51              13,940.59               14,144.11              12,516.01              9,700.75                7,038.13              
Irrigation Efficiency, 75% 8,344.01                12,459.48               15,851.35              18,587.46               18,858.81              16,688.01              12,934.34              9,384.18              
Distribution Efficiency, 95%  8,783.16                13,115.24               16,685.63              19,565.75               19,851.38              17,566.33              13,615.09              9,878.08              
Gallons  4,680,986.87        6,989,766.31          8,892,606.50        10,427,564.25       10,579,791.47      9,361,973.74        7,256,163.93        5,264,524.53      
Irrigation Efficiency, 75% 6,241,315.83        9,319,688.41          11,856,808.66      13,903,419.00       14,106,388.62      12,482,631.66      9,674,885.24        7,019,366.04      
Distribution Efficiency, 95%  6,569,806.14        9,810,198.32          12,480,851.22      14,635,177.90       14,848,830.13      13,139,612.27      10,184,089.73      7,388,806.36      



Water Demand, Avg Mar Apr May Jun Jul Aug Sep Oct
Acre Feet  12.57                     18.77                       23.88                      28.00                       28.41                      25.14                      19.49                      14.14                    
Cubic Feet 547,575.34           817,653.14             1,040,244.74        1,219,801.97          1,237,609.30        1,095,150.67        848,815.97            615,836.76          
CCF 5,475.75                8,176.53                 10,402.45              12,198.02               12,376.09              10,951.51              8,488.16                6,158.37              
Irrigation Efficiency, 75% 7,301.00                10,902.04               13,869.93              16,264.03               16,501.46              14,602.01              11,317.55              8,211.16              
Distribution Efficiency, 95%  7,685.27                11,475.83               14,599.93              17,120.03               17,369.96              15,370.54              11,913.21              8,643.32              
Gallons  4,095,863.51        6,116,045.52          7,781,030.69        9,124,118.72          9,257,317.53        8,191,727.03        6,349,143.44        4,606,458.96      
Irrigation Efficiency, 75% 5,461,151.35        8,154,727.36          10,374,707.58      12,165,491.63       12,343,090.05      10,922,302.70      8,465,524.59        6,141,945.29      
Distribution Efficiency, 95%  5,748,580.37        8,583,923.53          10,920,744.82      12,805,780.66       12,992,726.36      11,497,160.74      8,911,078.51        6,465,205.56      

Water Demand, Min 
gpm
24 Hours 110                         165                           210                         246                           249                         221                         171                         124                       
12 Hours 221                         330                           419                         492                           499                         442                         342                         248                       
6 Hours 442                         659                           839                         984                           998                         883                         684                         497                       

Water Demand, Max
gpm
24 Hours 147                         220                           280                         328                           333                         294                         228                         166                       
12 Hours 294                         440                           559                         656                           665                         589                         456                         331                       
6 Hours 589                         879                           1,118                      1,311                       1,331                      1,177                      913                         662                       

Water Demand, Avg
gpm
24 Hours 129                         192                           245                         287                           291                         258                         200                         145                       
12 Hours 258                         385                           489                         574                           582                         515                         399                         290                       
6 Hours 515                         769                           979                         1,147                       1,164                      1,030                      798                         579                       

CCF Summary (POOLS + IRRIGATION)

 Pools  
 Min Water 
Demand  

Avg. Water 
Demand 

Max Water 
Demand 

 Min Water 
Demand  

Avg. Water 
Demand 

Max Water 
Demand 

March  123                         6,587                       7,685                      8,783                       6,710                      7,808                      8,906                     
April  193                         9,836                       11,476                    13,115                     10,029                    11,668                    13,308                   
May  275                         12,514                     14,600                    16,686                     12,789                    14,875                    16,961                   
June 329                         14,674                     17,120                    19,566                     15,003                    17,449                    19,894                   
July 345                         14,889                     17,370                    19,851                     15,233                    17,715                    20,196                   

August 305                         13,175                     15,371                    17,566                     13,479                    15,675                    17,871                   
September 245                         10,211                     11,913                    13,615                     10,456                    12,158                    13,860                   
October 171                         7,409                       8,643                      9,878                       7,580                      8,815                      10,050                   
Total  1,985                     89,295                     104,178                 119,061                   91,280                    106,163                 121,045                

TOTALS 91,280                     106,163                 121,045                  

Irrigation  Total 



Pool Evaporation Calcs 

https://wrcc.dri.edu/Climate/comp_table_show.php?stype=pan_evap_avg

Avg. Pool Size  600 square feet 
Number of Pools  54

Monthly Avg. Pan Evaporation (inches)

in  ft 
Water Demand for 

Evaporation (per pool) (CF)
Water Demand for 

Evaporation (all pools) (CF)
Water Demand for Evaporation 

(all pools) (CCF)
March  4.54 0.38 227 12258 123
April  7.13 0.59 357 19251 193
May  10.19 0.85 510 27513 275
June 12.17 1.01 609 32859 329
July 12.77 1.06 639 34479 345
August 11.28 0.94 564 30456 305
September 9.08 0.76 454 24516 245
October 6.35 0.53 318 17145 171

6.13 3676 198477 1985



PG&E Calcs
Small Ag
Reviewed last 10 years 
Electric Rates (pge.com)
Assumes "Small Agricultural" AG‐1A which is the flat rate charge category 
Used "Average Total Rate (per kWh)" data 

2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
January  0.30$   0.31$   0.35$       0.35$        0.35$   0.36$   0.40$   0.42$   0.39$   0.44$   0.52$  
February  0.30$   0.31$   0.35$       0.35$        0.35$   0.36$   0.40$   0.42$   0.39$   0.44$   0.52$  
March 0.30$   0.31$   0.36$       0.35$        0.35$   0.37$   0.40$   0.45$   0.41$   0.46$   0.52$  
April 0.30$   0.31$   0.36$       0.35$        0.35$   0.37$   0.40$   0.45$   0.41$   0.46$   0.53$  
May 0.30$   0.31$   0.36$       0.35$        0.35$   0.37$   0.42$   0.45$   0.41$   0.46$   0.53$  
June 0.30$   0.31$   0.36$       0.35$        0.35$   0.37$   0.42$   0.45$   0.40$   0.45$   0.53$  
July 0.30$   0.31$   0.36$       0.35$        0.35$   0.39$   0.42$   0.45$   0.40$   0.61$   0.49$  
August 0.30$   0.31$   NA 0.35$        0.35$   0.39$   0.42$   0.46$   0.40$   0.61$   0.49$  
September 0.30$   0.31$   NA 0.35$        0.36$   0.39$   0.42$   0.46$   0.40$   0.62$   0.49$  
October 0.32$   0.31$   0.36$       0.35$        0.36$   0.40$   0.42$   0.46$   0.40$   0.62$   0.51$  
November 0.32$   0.31$   0.36$       0.35$        0.36$   0.40$   0.42$   0.46$   0.40$   0.62$  
December 0.32$   0.31$   0.36$       0.35$        0.36$   0.40$   0.42$   0.46$   0.40$   0.62$  

Average  0.31$   0.31$   0.36$       0.35$        0.35$   0.38$   0.41$   0.45$   0.40$   0.54$   0.51$  
Max  0.32$   0.31$   0.36$       0.35$        0.36$   0.40$   0.42$   0.46$   0.41$   0.62$   0.53$  

% Increase Each Year  3% 12% ‐2% 1% 7% 8% 8% ‐12% 26% ‐4%
Avg Increase 5%



Large Ag
Reviewed last 10 years 
Electric Rates (pge.com)
Assumes "Large  Agricultural" AG‐1B which is the flat rate charge category 
Used "Average Total Rate (per kWh)" data 

2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
January  0.24$   0.25$   0.28$       0.27$        0.28$   0.29$   0.28$   0.34$   0.38$   0.40$   0.42$  
February  0.24$   0.25$   0.28$       0.27$        0.28$   0.29$   0.28$   0.34$   0.38$   0.40$   0.42$  
March 0.24$   0.25$   0.28$       0.28$        0.28$   0.30$   0.28$   0.35$   0.40$   0.42$   0.42$  
April 0.24$   0.25$   0.28$       0.28$        0.28$   0.30$   0.28$   0.35$   0.40$   0.42$   0.42$  
May 0.25$   0.25$   0.28$       0.28$        0.28$   0.30$   0.34$   0.35$   0.40$   0.42$   0.42$  
June 0.25$   0.25$   0.28$       0.28$        0.28$   0.30$   0.34$   0.35$   0.40$   0.41$   0.42$  
July 0.25$   0.25$   0.28$       0.28$        0.28$   0.27$   0.34$   0.35$   0.40$   0.43$   0.39$  
August 0.25$   0.25$   0.28$       0.28$        0.28$   0.27$   0.34$   0.36$   0.40$   0.43$   0.39$  
September 0.25$   0.25$   0.28$       0.28$        0.29$   0.27$   0.34$   0.36$   0.40$   0.44$   0.39$  
October 0.26$   0.25$   0.28$       0.28$        0.29$   0.28$   0.34$   0.36$   0.40$   0.44$   0.40$  
November 0.26$   0.25$   0.28$       0.28$        0.29$   0.28$   0.34$   0.36$   0.40$   0.44$  
December 0.26$   0.25$   0.28$       0.28$        0.29$   0.28$   0.34$   0.36$   0.40$   0.44$  

Average  0.25$   0.25$   0.28$       0.28$        0.28$   0.28$   0.32$   0.35$   0.40$   0.42$   0.41$  
Max  0.26$   0.25$   0.28$       0.28$        0.29$   0.30$   0.34$   0.36$   0.40$   0.44$   0.42$  

% Increase Each Year  2% 10% ‐2% 3% 0% 12% 9% 11% 6% ‐3%
Avg Increase 5%



CIP Costs & Ranking 
8.00% 8.00% 8.00% 8.00% 8.00% 8.00% 8.00% 8.00% 8.00%

Present 
Day Cost  Priority  Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 Year 9 Year 10   

Well Replacement  $250,000 5 $270,000 $291,600 $314,928 $340,122 $367,332 $396,719 $428,456 $462,733 $499,751

Replace 
Submersible Well 

Pump 
$150,000 9 $162,000 $174,960 $188,957 $204,073 $220,399 $238,031 $257,074 $277,640 $299,851

Replace Oldest 
Booster Pump (1 

Total)
$20,000 1 $21,600 $23,328 $25,194 $27,210 $29,387 $31,737 $34,276 $37,019 $39,980

Replace Newer 
Booster Pumps (2 

Total)
$40,000 8 $43,200 $46,656 $50,388 $54,420 $58,773 $63,475 $68,553 $74,037 $79,960

Replace Electrical 
System  $250,000 3 $270,000 $291,600 $314,928 $340,122 $367,332 $396,719 $428,456 $462,733 $499,751

Line & Coat Storage 
Tank  $100,000 6 $108,000 $116,640 $125,971 $136,049 $146,933 $158,687 $171,382 $185,093 $199,900

Replace 
Hydropneumatic 

Tank 
$100,000 2 $108,000 $116,640 $125,971 $136,049 $146,933 $158,687 $171,382 $185,093 $199,900

Well Replacement  $250,000 7 $270,000 $291,600 $314,928 $340,122 $367,332 $396,719 $428,456 $462,733 $499,751

Replace 
Submersible Well 

Pump 
$150,000 10 $162,000 $174,960 $188,957 $204,073 $220,399 $238,031 $257,074 $277,640 $299,851

Replace Electrical 
System  $250,000 4 $270,000 $291,600 $314,928 $340,122 $367,332 $396,719 $428,456 $462,733 $499,751

NDM 1 

NDM 2



Total Revenue Needs for CIP ‐ Projects over 10‐Year Timeframe  $2,265,945
Average Needed Per Year  $226,594
Estimated Water Rate (by Connection) Year 1    Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 Year 9 Year 10   
Annual Revenue Needs for Operations and Maintenance  $164,450 $171,948 $179,825 $188,102 $196,802 $205,948 $215,566 $225,683 $236,326 $247,527
Annual Revenue Needs for CIP ‐ Debt Service  $0 $275,102 $275,102 $275,102 $275,102 $275,102 $275,102 $275,102 $275,102 $275,102
Annual Revenue Needs for CIP ‐ Projects  $226,594 $226,594 $226,594 $226,594 $226,594 $226,594 $226,594 $226,594 $226,594 $226,594
Total  $391,044 $673,645 $681,522 $689,799 $698,499 $707,645 $717,263 $727,379 $738,023 $749,224
Annual Revenue Needs ‐ Per Service Connection (96 Total) $4,073 $7,017 $7,099 $7,185 $7,276 $7,371 $7,471 $7,577 $7,688 $7,804
Estimated Water Rate (by CCF) Year 1    Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 Year 9 Year 10   
Annual Revenue Needs for Operations and Maintenance  $164,450 $171,948 $179,825 $188,102 $196,802 $205,948 $215,566 $225,683 $236,326 $247,527
Annual Revenue Needs for CIP ‐ Debt Service  $0 $275,102 $275,102 $275,102 $275,102 $275,102 $275,102 $275,102 $275,102 $275,102
Annual Revenue Needs for CIP ‐ Projects  $226,594 $226,594 $226,594 $226,594 $226,594 $226,594 $226,594 $226,594 $226,594 $226,594
Total  $391,044 $673,645 $681,522 $689,799 $698,499 $707,645 $717,263 $727,379 $738,023 $749,224
Annual Revenue Needs ‐ Per CCF for Minimum Water Usage (91,280 CCF) $4.28 $7.38 $7.47 $7.56 $7.65 $7.75 $7.86 $7.97 $8.09 $8.21
Annual Revenue Needs ‐ Per CCF for Average Water Usage (106,163 CCF) $3.68 $6.35 $6.42 $6.50 $6.58 $6.67 $6.76 $6.85 $6.95 $7.06
Annual Revenue Needs ‐ Per CCF for Maximum Water Usage (121,045 CCF) $3.23 $5.57 $5.63 $5.70 $5.77 $5.85 $5.93 $6.01 $6.10 $6.19

Estimated Reserves  Year 1    Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 Year 9 Year 10   
Amount Collected from Water Rates $391,044 $673,645 $681,522 $689,799 $698,499 $707,645 $717,263 $727,379 $738,023 $749,224
Annual Revenue Needs  $164,450 $576,650 $746,527 $778,132 $812,026 $627,983 $887,387 $569,338 $789,068 $822,480
Estimated Reserves  $226,594 $323,589 $258,583 $170,250 $56,722 $136,384 ($33,740) $124,301 $73,256 ($0)

North Davis Meadows: Annual Irrigation System Revenue Needs ‐ With CIP Implementation



CIP Potential Savings  Year 1    Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 Year 9 Year 10   
Irrigation System 
Reuse of 2,210 LF of Abandoned Piping, 8,305 LF of New Piping  $1,577,950
New Production Flowmeters for NDM 1 and NDM 2  $10,000
New Isolation Valves $75,000
New Service Connections, Meters, Meter Boxes $480,000
Other Construction Costs $321,443
Engineering  $250,000
Contingency  $492,879
Irrigation CIP Costs Sub‐total $3,207,271
Irrigation System Loan ‐ No current financing $0 $233,005 $233,005 $233,005 $233,005 $233,005 $233,005 $233,005 $233,005 $233,005
Irrigation System Debt Service Sub‐total $0 $233,005 $233,005 $233,005 $233,005 $233,005 $233,005 $233,005 $233,005 $233,005
TOTAL NDM IRRIGATION SYSTEM BUDGET (O&M/CAPITAL/DEBT SERVICE) $0 $534,553 $704,430 $736,035 $769,929 $585,886 $845,290 $527,241 $746,971 $780,383

Total Revenue Needs for CIP ‐ Projects over 10‐Year Timeframe  $2,265,945
Average Needed Per Year  $226,594
Estimated Water Rate (by Connection) Year 1    Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 Year 9 Year 10   
Annual Revenue Needs for Operations and Maintenance  $0 $171,948 $179,825 $188,102 $196,802 $205,948 $215,566 $225,683 $236,326 $247,527
Annual Revenue Needs for CIP ‐ Debt Service  $0 $233,005 $233,005 $233,005 $233,005 $233,005 $233,005 $233,005 $233,005 $233,005
Annual Revenue Needs for CIP ‐ Projects  $226,594 $226,594 $226,594 $226,594 $226,594 $226,594 $226,594 $226,594 $226,594 $226,594
Total  $226,594 $631,547 $639,424 $647,701 $656,401 $665,548 $675,166 $685,282 $695,926 $707,127
Annual Revenue Needs ‐ Per Service Connection (96 Total) $2,360 $6,579 $6,661 $6,747 $6,838 $6,933 $7,033 $7,138 $7,249 $7,366
Estimated Water Rate (by CCF) Year 1    Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 Year 9 Year 10   
Annual Revenue Needs for Operations and Maintenance  $0 $171,948 $179,825 $188,102 $196,802 $205,948 $215,566 $225,683 $236,326 $247,527
Annual Revenue Needs for CIP ‐ Debt Service  $0 $233,005 $233,005 $233,005 $233,005 $233,005 $233,005 $233,005 $233,005 $233,005
Annual Revenue Needs for CIP ‐ Projects  $226,594 $226,594 $226,594 $226,594 $226,594 $226,594 $226,594 $226,594 $226,594 $226,594
Total  $226,594 $631,547 $639,424 $647,701 $656,401 $665,548 $675,166 $685,282 $695,926 $707,127
Annual Revenue Needs ‐ Per CCF for Minimum Water Usage (91,280 CCF) $2.48 $6.92 $7.01 $7.10 $7.19 $7.29 $7.40 $7.51 $7.62 $7.75
Annual Revenue Needs ‐ Per CCF for Average Water Usage (106,163 CCF) $2.13 $5.95 $6.02 $6.10 $6.18 $6.27 $6.36 $6.45 $6.56 $6.66
Annual Revenue Needs ‐ Per CCF for Maximum Water Usage (121,045 CCF) $1.87 $5.22 $5.28 $5.35 $5.42 $5.50 $5.58 $5.66 $5.75 $5.84

North Davis Meadows: Annual Irrigation System Revenue Needs ‐ With CIP Implementation



IRRIGATION SYSTEM WATER DEMAND 

Water 
Demand CCF

Water Demand 
per Household 

CCF
Minimum  91,280             951                   
Average 106,163          1,106                
Maximum 121,045          1,261                

CITY OF DAVIS CITY OF DAVIS IRRIGATION SYSTEM WATER RATES 
BASE RATE INCREASE WATER RATE ($/CCF) INCREASE WATRE RATE ($/CCF)

Current Base Rate  19.86$              Current Water Rate ($/CCF) 5.01$               

 Year  

 City of Davis 
Base Rate 
(Current/ 
Year) 

 City of Davis 
Base Rate (3% 
Increase/ Year) 

 City of Davis 
Base Rate (7% 
Increase/ 
Year) 

 City of Davis 
Base Rate (3% 
Increase/Year 

+ 5% 
Increase/5 
Years)   Year  

 City of Davis 
Water Rate 
(Current) 

 City of Davis 
Water Rate 
(3% Increase/ 

Year) 

 City of Davis 
Water Rate 
(7% Increase/ 

Year) 

 City of Davis 
Base Rate 

(3% 
Increase/Yea

r + 5% 
Increase/5 
Years)   Year  

 Water Rate 
Irrigation 
System 
Min. 

Demand 

 Water Rate 
Irrigation 

System Avg. 
Demand 

 Water Rate 
Irrigation 

System Max. 
Demand 

2025 238.32$          245.47$            255.00$           245.47$           2025 5.01$                    5.16$                5.36$                5.16$             2025 4.28$          3.68$            3.23$           
2026 238.32$          252.83$            272.85$           252.83$           2026 5.01$                    5.32$                5.74$                5.32$             2026 7.38$          6.35$            5.57$           
2027 238.32$          260.42$            291.95$           260.42$           2027 5.01$                    5.47$                6.14$                5.47$             2027 7.47$          6.42$            5.63$           
2028 238.32$          268.23$            312.39$           268.23$           2028 5.01$                    5.64$                6.57$                5.64$             2028 7.56$          6.50$            5.70$           
2029 238.32$          276.28$            334.26$           281.64$           2029 5.01$                    5.81$                7.03$                5.92$             2029 7.65$          6.58$            5.77$           
2030 238.32$          284.57$            357.65$           290.09$           2030 5.01$                    5.98$                7.52$                6.10$             2030 7.75$          6.67$            5.85$           
2031 238.32$          293.10$            382.69$           298.79$           2031 5.01$                    6.16$                8.04$                6.28$             2031 7.86$          6.76$            5.93$           
2032 238.32$          301.90$            409.48$           307.76$           2032 5.01$                    6.35$                8.61$                6.47$             2032 7.97$          6.85$            6.01$           
2033 238.32$          310.95$            438.14$           316.99$           2033 5.01$                    6.54$                9.21$                6.66$             2033 8.09$          6.95$            6.10$           
2034 238.32$          320.28$            468.81$           332.84$           2034 5.01$                    6.73$                9.86$                7.00$             2034 8.21$          7.06$            6.19$           



Minimum Irrigation Demand 

 Year  

 City of Davis 
Water 

(Current Rate) 

 City of Davis 
Water (3% 

Rate Increase) 

 City of Davis 
Water (7% 

Rate Increase) 

 City of Davis 
Water (3% 

Rate 
Increase/Year 
+ 5% Rate 
Increase/5 
Years) 

 Irrigation 
System  

2025 5,002$             5,152.05$         5,352.13$        5,152.05$        4,073.38$       
2026 5,002$             5,306.62$         5,726.78$        5,306.62$        7,017.13$       
2027 5,002$             5,465.81$         6,127.66$        5,465.81$        7,099.18$       
2028 5,002$             5,629.79$         6,556.60$        5,629.79$        7,185.40$       
2029 5,002$             5,798.68$         7,015.56$        5,911.28$        7,276.03$       
2030 5,002$             5,972.64$         7,506.65$        6,088.62$        7,371.30$       
2031 5,002$             6,151.82$         8,032.11$        6,271.28$        7,471.49$       
2032 5,002$             6,336.38$         8,594.36$        6,459.41$        7,576.87$       
2033 5,002$             6,526.47$         9,195.96$        6,653.20$        7,687.74$       
2034 5,002$             6,722.26$         9,839.68$        6,985.86$        7,804.41$       

Average Irrigation Demand 

 Year  

 City of Davis 
Water 

(Current Rate) 

 City of Davis 
Water (3% 

Rate Increase) 

 City of Davis 
Water (7% 

Rate Increase) 

 City of Davis 
Water (3% 

Rate 
Increase/Year 
+ 5% Rate 
Increase/5 
Years) 

 Irrigation 
System  

2025 5,778.70$       5,952.06$         6,183.21$        5,952.06$        4,073.38$       
2026 5,778.70$       6,130.62$         6,616.04$        6,130.62$        7,017.13$       
2027 5,778.70$       6,314.54$         7,079.16$        6,314.54$        7,099.18$       
2028 5,778.70$       6,503.98$         7,574.70$        6,503.98$        7,185.40$       
2029 5,778.70$       6,699.10$         8,104.93$        6,829.18$        7,276.03$       
2030 5,778.70$       6,900.07$         8,672.27$        7,034.05$        7,371.30$       
2031 5,778.70$       7,107.07$         9,279.33$        7,245.08$        7,471.49$       
2032 5,778.70$       7,320.29$         9,928.89$        7,462.43$        7,576.87$       
2033 5,778.70$       7,539.89$         10,623.91$     7,686.30$        7,687.74$       
2034 5,778.70$       7,766.09$         11,367.58$     8,070.62$        7,804.41$       



Maximum Irrigation Demand 

 Year  

 City of Davis 
Water 

(Current Rate) 

 City of Davis 
Water (3% 

Rate Increase) 

 City of Davis 
Water (7% 

Rate Increase) 

 City of Davis 
Water (3% 

Rate 
Increase/Year 
+ 5% Rate 
Increase/5 
Years) 

 Irrigation 
System  

2025 6,555.36$       6,752.02$         7,014.23$        6,752.02$        4,073.38$       
2026 6,555.36$       6,954.58$         7,505.23$        6,954.58$        7,017.13$       
2027 6,555.36$       7,163.21$         8,030.59$        7,163.21$        7,099.18$       
2028 6,555.36$       7,378.11$         8,592.73$        7,378.11$        7,185.40$       
2029 6,555.36$       7,599.45$         9,194.23$        7,747.02$        7,276.03$       
2030 6,555.36$       7,827.44$         9,837.82$        7,979.43$        7,371.30$       
2031 6,555.36$       8,062.26$         10,526.47$     8,218.81$        7,471.49$       
2032 6,555.36$       8,304.13$         11,263.32$     8,465.37$        7,576.87$       
2033 6,555.36$       8,553.25$         12,051.75$     8,719.34$        7,687.74$       
2034 6,555.36$       8,809.85$         12,895.38$     9,155.30$        7,804.41$       


