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1.0 Executive Summary 

This report describes the rationale and calculations used by SGM in the development of 
potable and nonpotable service rates for the Town of Granby’s (Town) West Service Area 
(WSA). The WSA is a collection of developments located in the northwest portion of the 
Town of Granby including Smith Creek Crossing (SCC) and River Run Ranch (RRR), 
collectively referred to as “developments” throughout this report. The developer of these 
properties, Sun River Run Ranch RV, LLC (Sun), has constructed potable and nonpotable 
facilities to serve the WSA. In accordance with a Water Service Agreement between the 
Town and Sun, dated May 23, 2018, the Town will take ownership of the potable and 
nonpotable systems upon initial acceptance and charge Sun appropriate service rates to 
cover the operations and maintenance costs of the systems. 
 
The Water Service Agreement dictates that the Town may conduct service rate studies for 
the potable and nonpotable systems. The rate studies, summarized by this report, 
incorporate all administrative, operational, depreciation, replacement, and maintenance 
costs associated with the potable and nonpotable systems and determine appropriate initial 
per-1,000 gallons metered service rates. The Water Service Agreement also dictates that 
these service rates can be continually updated to reflect the actual demands and system 
costs. In addition to service rates, this study also calculates the start-up costs associated 
with the transition of the potable and nonpotable systems to Town operation. These costs 
include emergency fund reserves and equipment necessary to operate the systems.  
 
The background data used to complete this study include as-built drawings provided by Sun 
and its engineers and contractors, construction costs for individual components of the 
potable and nonpotable water systems, the Water System Master Plan dated June 2018 
and the Nonpotable Water System Master Plan dated November 2018 prepared by Wright 
Water Engineers, the Town’s budgets for the WSA and their North and South Service Areas 
for comparison, and projected future operations costs.  
 
Table 1-1 shows the proposed potable and nonpotable water service rates for 2022 through 
2026. As shown in Table 1-1 and detailed in the following report, the $/1,000 gallon service 
rates are highly dependent on the actual potable and nonpotable water demands from RRR 
and SCC. Therefore, SGM strongly recommends utilizing base rates, not dependent on 
actual water demands, as an alternate mechanism for covering the cost of service for the 
potable and nonpotable systems.  
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Table 1-1. Proposed Potable and Nonpotable Water Service Rates 

  
Year 

  
2022 2023 2024 2025 2026 

P
o

ta
b

le
 

Total Cost of 

Service 
$397,913 $397,913 $415,755 $433,898 $431,936 

Demand, (gals.) 9,350,722 9,537,736 9,728,491 9,923,061  10,121,522 

Service Rate, 

$/1,000 gals. 
$56.46  $55.35  $62.05 $76.40  $74.71  

Alternate Base 

Rate, $/Mo. 
$43,993  $43,993  $50,307  $63,179  $63,016  

N
o

n
p

o
ta

b
le

 

Total Cost of 

Service 
$37,198 $53,068 $68,956 $76,920 $62,674 

Demand, (gals.) 8,675,775 24,292,170 40,290,299 12,869,066 12,869,066 

Service Rate, 

$/1,000 gals. 
$4.29 $2.18 $1.71 $5.98 $4.87 

Alternate Base 

Rate, $/Mo. 
$3,100 $4,422 $5,746 $6,410 $5,223 

 
Since the developments are currently being built out, the service rates should be quarterly or 
annually reviewed to verify that they accurately reflect the actual water demands and cost of 
service. The differential costs in providing potable and nonpotable water to SCC and RRR 
were found to be minimal. Therefore, separate service rates for the two developments are 
not recommended. 
 
 



West Service Area Potable and Nonpotable Water Service Rate Study August 2022 

 2-1 

2.0 Potable Water Service Rate Study 

2.1 Background 

The developments are connected to the WSA’s potable water system consisting of 12-
inch and 8-inch ductile iron pipe (DIP) and appurtenances installed circa 2008 for the 
Shorefox development and wholesale infrastructure improvements paid for and built by 
Sun more recently. Upon initial acceptance, the Town will obtain ownership of the “Public 
Potable Facilities” of the potable water system, as described in the Water Service 
Agreement, and will be responsible for the operations, maintenance, and replacement of 
those facilities. Full details on the design and sizing of the potable water system can be 
found in the Water System Master Plan prepared by Wright Water Engineers dated June 
2018. 
 
Per the Water Service Agreement, the Town has the right to perform a rate study to 
determine an appropriate per-1,000 gallons-produced potable water service rate. 
Formulation of the service rate includes estimating potable water demands for RRR and 
SCC, budgeting costs for the operations and maintenance of the system, calculating 
replacement costs for the system infrastructure, and determining proper operations and 
maintenance and emergency reserve fund balances.   
 
The WSA currently only services customers within RRR and SCC. The RRR North RV 
Park has not yet been constructed but will tie into the WSA and is part of the potable 
water demand attributed to Sun through the Water Service Agreement. In the future, if 
additional taps are made to the system outside of the developments, the Town will charge 
a pro-rated fee to Sun for potable water service based on the master meter readings 
feeding the developments and individual meter readings at those additional services. 
 
The following sections detail the components used to determine the potable water service 
rate. 

2.2 Potable Water Demands 

Without the benefit of historic potable water demands to use in forecasting water service 
revenues it is necessary to estimate demands based on current and anticipated 
conditions, the speed of the developments’ build out, and information presented in the 
Water Service Agreement and Water System Master Plan. The current demand for the 
WSA, as metered through the existing WSA interconnect to the Town’s water system and 
provided by the Town, is approximately 11,470,000 gallons per year. It is currently 
projected that the developments could be fully built out by the end of 2024.  
 
The Water Service Agreement states that the anticipated maximum potable water 
demand for the WSA is based on 969 equivalent residential units (EQRs) with an in-
house demand of 350 gallons per day (gpd) and up to 1,000 square feet of irrigation 
each. The in-house demand equates to approximately 123,790,000 gallons per year. The 
Water System Master Plan estimates 21,400 gpd of potable water will be used for 
irrigation. For the purposes of this study it is assumed that daily irrigation occurs for the 
months of May through October. The potable water irrigation demand, therefore, equates 
to approximately 3,920,000 gallons per year. The total build out potable water demand, 
combining in-house demand with potable water being used for irrigation, is approximately 
127,724,250 gallons, as shown in Table 2-1. 
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Table 2-1. Projected WSA Potable Water Demands – 350 gpd/EQR 

Year Potable Water Demand (gals.) 

2021 11,470,000 

2022 40,533,563 

2023 69,597,125 

2024 98,660,688 

2025+ 127,724,250 

 
Meter readings through the existing interconnect between the WSA and the Town’s 
distribution system suggest a lower water consumption than 350 gpd/EQR. Per 
information presented by Sun to the Town, approximately 205 EQRs were connected to 
the system by the end of 2020. Therefore, water was consumed by the developments at 
a rate of approximately 152 gpd/EQR for the year 2020 per Equation 1.  
 

��������	�� ���
 =
��,���,��� �������

��� ���∗�   !�"�
= 152 &�'/)*� (1) 

 
Projecting that consumption rate to the build out of the developments yields the water 
demands in Table 2-2. 
 

Table 2-2. Projected WSA Potable Water Demands – 152 gpd/EQR 

Year Potable Water Demand (gals.) 

2021 11,400,000 

2022 22,973,655 

2023 34,547,310 

2024 46,120,965 

2025+ 57,694,620 

 
As shown in Tables 2-1 and 2-2, the yearly potable water demands vary greatly 
depending on the actual gpd/EQR consumption rates. This uncertainty provides the 
rationale for the base rate billing structure described in Section 2.8. The Town and Sun 
should continue to track the connected EQRs and the consumption rates as more of the 
development is built out. The EQR schedule presented in the Water Service Agreement 
and shown in Table 2-3 should continue to be used to track EQRs within the WSA. 
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Table 2-3. EQR Schedule for the WSA  

Unit Type EQR 

RV Unit 0.25 

Park Model 0.25 

Glamping Unit 0.25 

Villa 1.00 

Washing Machine 0.25 

Pool 1.50 

Welcome Center 2.55 

Main Clubhouse 3.84 

Second Clubhouse 2.00 

Bathhouse 10.00 

Fitness Center 6.30 

Camp Store 4.00 

Community Center 4.40 

Maintenance Bldg. 0.60 

Manufactured Home 1.00 

Single Family Home 1.00 

 
Finally, there is some evidence that water demands have decreased for the development 
due to lower occupancy and/or known leaks in the WSA’s distribution system that have 
recently been fixed and/or isolated. The metered flow through the interconnect for 
January 2021 was 442,961 gallons, compared to a metered flow of 1,054,273 gallons for 
January 2020 (all metered flow values were provided by the Town). Applying this 58% 
reduction in water demands to all of 2020 yields an estimated demand for 2021 of 
4,788,000 gallons. Recent WSA water production data for August 2021 through July 2022 
showed a total potable water demand of 9,350,722 gallons, less than the projections 
listed in Tables 2-1 and 2-2. This, again, highlights the uncertainty of potable water 
demands for the developments before they become more mature with established 
baseline water demands. If a $/1,000 gallons service rate is selected, the water demands 
should be reviewed continually to ensure that the cost of service is properly funded.  

2.3 Potable Water System Infrastructure 

The WSA’s potable water system is composed of raw water wells, a water treatment 
facility (WTF), distribution system piping and appurtenances, and a potable water storage 
tank. This section describes the individual components of the potable water system and 
their respective replacements costs.  

 Raw Water Source 

The potable water system for the WSA is fed by two wells, Well 2 and Well 4, 
located within RRR along Summit Trail. Each well is equipped with a submersible 
well pump with a capacity of 370 gallons per minute (gpm) and a meter vault. In 
addition, there is a common, 528-gallon bladder surge tank connected to the raw 
water piping. Raw water from each well is pumped into a 12-inch, DIP raw water 
pipeline that enters the WTF, also located on Summit Trail. 
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 Water Treatment Facility 

The raw water source for the WSA is not currently considered to be groundwater 
under direct influence of surface water (GWUDI). As such, the WTF does not 
currently have filtering equipment but uses sodium hypochlorite (NaOCl) dosing 
equipment for disinfection and sodium hydroxide (NaOH) dosing equipment for 
pH adjustment. The chemicals are injected into the raw water piping utilizing a 
flow pacing signal from the well pump magnetic flow meters and chlorine residual 
and pH samplers. The treated water flows through 366-feet of 16-inch, 
serpentine piping adjacent to the WTF to achieve adequate contact time, then 
back through the WTF for chlorine residual and pH sampling, and out into the 
distribution system. 

 Distribution System and Storage Tank 

The WSA distribution system is comprised of approximately 29,500 linear feet 
(LF) of 12-inch DIP,13,500 LF of 8-inch DIP, 106 isolation gate valves, 50 fire 
hydrant assemblies, and 5 pressure reducing valve (PRV) vaults. The distribution 
system piping runs along the main roads circling the developments, downloading 
water into the developments’ private water service systems through the PRV 
vaults. Upon initial acceptance, the Town will own all of the piping on the high-
pressure side of the PRV vaults and the PRV vaults themselves.  
 
The distribution system includes a new, 900,000-gallon concrete potable water 
storage tank north of the development. The tank is sized to provide adequate 
emergency, operational, and fire flow capacity for the WSA. The Water System 
Master Plan determined the appropriate storage volume to be 740,000 gallons: 
210,000 gallons of fire flow storage and 529,000 gallons of operational and 
emergency storage. After discussions between the Town and Sun, the tank was 
upsized to 900,000 gallons to accommodate future additional demands to the 
WSA system.  

 Potable Water System Replacement Costs 

Replacement costs were calculated for the potable water system components 
using an inventory developed from as-built drawings, construction costs provided 
by ESCO Construction Company, estimates on the useful life of individual 
components based on equipment literature and professional experience, and an 
inflation rate of construction costs of 2% per annum. In addition, it is assumed 
that the replacement cost fund garners interest at a rate of 1% per year. Table 2-
4 summarizes the results of these calculations. 
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Table 2-4. Annualized Replacement Costs for Potable Water Infrastructure 

Equipment Units Qty 
Year 

Installed 
Unit Cost 

Construction 

Cost 

Useful 

Life (yrs) 

Replacement 

Cost (Future) 

Replacement 

Cost (Annualized) 

Well Pump EA 2 2020 $17,500 $35,000 30 $63,398  $1,823  

Well Meter EA 2 2020 $7,500 $15,000 30 $27,170  $781  

Generator EA 1 2020 $50,000 $50,000 30 $90,568  $2,604  

Pneumatic Tank EA 1 2020 $127,174 $127,174 30 $230,358  $6,622  

WTF Chem Feed LS 1 2020 $30,884 $30,884 30 $55,942  $1,608  

12" DIP LF 29,378 2008 $115 $3,378,470 62 $11,532,693  $135,168  

8" DIP LF 13,383 2008 $100 $1,338,300 62 $4,568,400  $53,544  

Fire Hydrant EA 50 2008 $9,000 $450,000 50 $1,211,215  $18,789  

Isolation Valve EA 106 2008 $2,000 $212,000 50 $570,617  $8,852  

PRV Vault EA 5 2018 $100,000 $500,000 50 $1,345,794  $20,877  

WTF LS 1 2020 $3,190,000 $3,190,000 40 $7,043,647  $144,082  

Storage Tank LS 1 2019 $1,897,6251 $1,897,625 75 $87,379,600  $75,551  

       Total $470,301 

       ½ of Total $235,151 

 
Notes: 1 – Unit cost for the storage tank was scaled to reflect the additional storage volume required for future Town of Granby 

properties. The total unit cost for the storage tank is $2,350,000. 

 

For the purposes of this study, it is assumed that one half of the annualized 
replacement costs for all system components are to be captured by the utility 
service rates. This equates to $244,156 for the potable water infrastructure. The 
additional funding is assumed to be obtained through grants and/or loans. Debt 
services payments were considered to be beyond the time horizon of this study 
and should be considered in future capital improvement plans/service rate 
studies. 

2.4 Potable Water System Augmentation 

Water produced by the potable water system during out-of-priority river conditions must 
be augmented. The system’s augmentation plan utilizes the Diversion No. 5 Structure 
and Colorado River Pump Station to pump water out of the Colorado River during free 
river conditions to Augmentation Pond No. 2. Augmentation Pond No. 2 has an 
approximate volume of 99 acre-feet (AF) and was recently improved with geotextile and 
PVC liners.  
 
The Diversion No. 5 Structure consists of a rock cross vane built into the Colorado River 
that pools water to then flow through a concrete diversion structure equipped with a trash 
rack and air burst manifold to clear debris from the intake area. Water then flows through 
a 24-inch HDPE intake pipe and into a concrete pump vault equipped with four 
submersible pumps: two, 70 horsepower (hp) submersible pumps sized to pump water to 
Augmentation Pond No. 2 and two, 7.5 hp submersible pumps sized to pump water to 
South Pond B. The 70 hp augmentation pumps discharge through approximately 8,600 
LF of 16-inch DIP and PVC pipe, tying into an outlet structure at Augmentation Pond No. 
2.  
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Table 2-5 details the replacement costs of the augmentation infrastructure. Because the 
Diversion No. 5 Structure and Colorado River Pump Station will be used primarily for 
augmentation of potable water it is assumed that 75% of the replacement costs of that 
equipment will be captured by the potable water service rate. 

 
Table 2-5. Annualized Replacement Costs for Augmentation Infrastructure 

Equipment Units Qty 
Year 

Installed 
Unit Cost 

Construction 

Cost 

Useful 

Life (yrs) 

Replacement 

Cost (Future) 

Replacement 

Cost (Annualized) 

Diversion No. 5 & 

Pump Station (75%) 
LS 1 2020 $307,727 $307,727 50 $828,274  $12,849  

Augmentation Piping 

- 16" DIP 
LF 160 2020 $120 $19,200 75 $84,784  $764  

Augmentation Piping 

- 16" PVC 
LF 8,434 2020 $100 $843,400 75 $3,724,316  $33,579  

Aug. Pond No. 2 Liner 

& Appurtenances 
LS 1 2020 $1,320,922 $1,320,922 50 $3,555,378  $55,154  

       Total $102,346 

       ½ of Total $51,173 

2.5 Potable Water System Operations and Maintenance Costs 

Operations and maintenance (O&M) costs for the WSA were developed using Town 
budgets for their North Service Area (NSA), South Service Area (SSA), and WSA, 
calculated chemical and pumping costs, and other expected costs. Administrative costs 
for the WSA include wages and benefits for a Chief Plant Officer, a second Water 
Operator, and 38% of the wages and benefits for the Town’s Water Superintendent. The 
Town has been consistent in their intention to maintain 2.38 full-time equivalent (FTE) 
employees dedicated to running and maintaining the WSA. Based on the size and 
complexity of the potable, raw water, and augmentation system the Town requires two 
full-time operators. The remaining 0.38 FTE will be assigned to the Town’s Water 
Superintendent to provide part-time O&M assistance, water rights reporting/accounting, 
and other management duties. Based on the Town’s review of staffing and current 
workloads, it is infeasible to utilize employees from other service areas to satisfy part of 
the 2.38 FTE. The Town chooses to provide a level of service to the WSA consistent with 
that of the NSA and SSA. The workload realities of operating the WSA system will 
become apparent in the first few years and the Town will modify staffing levels if 
warranted and feasible to do so. 
 
Chemical costs were calculated based on the chemical treatment costs for the NSA and 
scaled to the expected chemical usage for the WSA. Electricity costs were calculated 
based on the well and augmentation pump horsepowers and duty points and the 
expected potable water production. Other operating costs including maintaining 
equipment, testing, legal fees, training, etc. were based on the historic budgets for the 
NSA and SSA. The full breakdown of O&M costs is provided in Appendix A, projected to 
the year 2051. Yearly independent audits are performed for every service area. This 
information is publicly available and will provide additional rationale for budgeted and 
realized costs to operate the system. 
 
Based on buildout potable and nonpotable water demands and the expected O&M needs 
between the two systems, it is assumed that 90% of the combined O&M costs for the 
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WSA are associated with the potable water system. O&M costs are assumed to increase 
by 2% each year. 

2.6 Potable Water System Reserve and Capital Replacement Funds 

Maintaining an adequate reserve fund balance is critical when operating a potable water 
system. SGM typically recommends that a reserve fund holds enough money to cover 9 
months of O&M costs for the system (O&M reserve) and the most expensive piece of 
equipment in the system (emergency reserve). This is consistent with the Cash Reserve 
Policy Guidelines published by the American Water Works Association and its “Rates and 
Charges Committee”. Achieving a full O&M reserve is impractical when the Town first 
takes ownership of the system, so this study assumes that the O&M reserve balance will 
be built over a 10 year period, achieving a balance of 9 months of O&M costs in the year 
2031. To decrease the initial potable water cost of service while the customer base in the 
WSA is relatively small, collection of reserve funds is expected to start at $0 in 2021 and 
ramp up yearly, with a goal of achieving the full O&M reserve fund of $348,808 in year 
2031.  
 
It is normally recommended that water systems maintain an emergency reserve fund 
balance equal to the most expensive piece of equipment in the system. Because the 
WSA system is new, most of the equipment should be under warranty until 2023 
assuming a 2-year warranty period beginning upon initial acceptance of the system. Once 
the warranty periods end, reserve funds for O&M and capital replacements can be 
apportioned for emergency replacements of infrastructure. 
 
Collection of funds to cover the replacement costs detailed in Sections 2.3 and 2.4 are 
required to plan for the replacements of WSA system infrastructure. To decrease the cost 
of service during the build out of the developments it is assumed that collection of capital 
replacement funds start at $0 in 2021 and ramp up yearly, with the full yearly capital 
replacement fund collection of $295,328 beginning in 2025. As mentioned previously, it is 
assumed that the replacement costs funds garner interest at a rate of 1% per year. 
Details of the collection of reserve funds are shown in Table 2-5 below and more fully in 
Appendix A. 
 
Surplus revenues will be allocated to reserve and capital replacement funds. The Town 
will allocate these funds and adjust future budgets to appropriately fund the WSA. 

2.7 Potable Water Service Rate, $/1,000 Gallons 

Per the Water Service Agreement, the Town shall impose monthly potable water service 
charges based on master meter readings that are billed per-1,000 gallons produced. The 
per-1,000 gallons service rate must capture all costs for operating and maintaining the 
system described in the previous sections. Appendix A shows the full calculations behind 
the derivation of the potable water service rate. Table 2-6 summarizes the results for 
years 2022 through 2026.  
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Table 2-6. Potable Water Cost of Service and Service Rate Summary, $/1,000 Gallons 

Year 2022 2023 2024 2025 2026 

O&M Costs $397,913 $397,913 $415,755 $433,898 $431,936 

Capital Improvements $0 $0 $0 $0 $0 

O&M Reserve Fund $30,000 $30,000 $37,931 $37,931 $37,931 

Capital Replacement Fund $100,000 $100,000 $150,000 $286,323 $286,323 

Total Cost of Service $527,913 $527,913 $603,686 $758,152 $756,190 

Potable Water Demand, (gals.) 9,350,722 9,537,736 9,728,491 9,923,061  10,121,522 

Potable Water Service Rate, 

$/1,000 gals. 
$56.46  $55.35  $62.05 $76.40  $74.71  

 
If a $/1,000 gallons billing structure is selected, it is recommended that the potable water 
service rate be set at $56.46/1,000 gallons through the end of 2022. As shown in Table 2-
6, the calculated service rate is highly dependent on the assumed potable water demand. 
The service rate and water demands should be evaluated on a quarterly basis during the 
build out period to ensure the cost of potable water service is properly funded. Service 
rates in subsequent years could be revised, as needed, based on the history of actual 
WSA O&M costs, actual potable water demands, and the meeting of reserve fund goals 
used in this analysis. Alternatively, a system of auditing may be appropriate to balance 
the actualized cost of service with the water demands for a given year. The differential 
costs in providing potable water to SCC and RRR were found to be minimal. Therefore, 
separate service rates for the two developments are not recommended. 
 
The projected potable water demands are based on the actual potable water production 
for August 2021 through July 2022 (9,350,722) escalating at an assumed rate of 2% per 
year. Uncertainty in the rate of development within the WSA and potable water demands 
highlights the need to either continually review potable water demands and the 
corresponding service rate or to pursue a base rate billing structure described in Section 
2.8.  

2.8 Potable Water Service Rate, $/Month 

Due to the uncertainty in actual potable water demands described throughout this report, 
SGM strongly recommends utilizing a base rate billing structure as an alternative to a 
$/1,000 gallons service rate. While this may require amending the Water Service 
Agreement, it would minimize the risk to the Town and Sun of over or underestimating 
potable water demands while establishing a consistent billing mechanism for Sun.  
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Table 2-7. Potable Water Cost of Service and Service Rate Summary 

Year 2022 2023 2024 2025 2026 

O&M Costs $397,913  $397,913  $415,755  $433,898  $431,936  

Capital Improvements $0  $0  $0  $0  $0  

O&M Reserve Fund $30,000  $30,000  $37,931  $37,931  $37,931  

Capital Replacement Fund $100,000  $100,000  $150,000  $286,323  $286,323  

Total Cost of Service $527,913  $527,913  $603,686  $758,152  $756,190  

Potable Water Service 

Rate, $/Month 
$43,993  $43,993  $50,307  $63,179  $63,016  

 
Utilizing a base rate structure would still allow the Town to ramp up collection of funds for 
O&M reserve and capital replacement, allowing Sun’s customer base to expand in 
parallel with the increasing cost of service. Furthermore, Sun could still be billed at a pro 
rata rate if additional taps are made to the WSA system outside of the developments 
utilizing metering to the developments and the additional taps.  
 
A consumption component to the billing structure, billed at a $/1,000 gallon rate, could be 
added once the developments are more mature and water demands are more 
established. Incorporating this additional rate allows the end users to recognize the 
inherent value of water resource use efficiency once baseline demands are established. 

2.9 Start-Up Costs 

The final goal of this rate study report is to determine appropriate costs, paid by Sun to 
the Town, to cover expenses associated with starting up the WSA potable and 
nonpotable systems. Tap fees normally collected by the Town for a large development 
are not applicable in this situation as Sun has already paid for the WTF, distribution 
system, etc. However, there are additional funds required to begin the operations and 
maintenance of the system. The recommended start-up costs are for the purchase and 
outfitting of a new pickup truck for the Town’s use in the operations and maintenance of 
the system. It is assumed the truck would be financed over 5 years and is, therefore, 
captured in the overall O&M costs and potable water service rate.  

2.10 Interconnection 

The existing interconnect between the WSA and Town’s distribution system will remain in 
place, providing some redundancy and usable storage between the two systems. Per 
recent conversations between the Town and Sun, an interconnection usage rate ($/1,000 
gallons) should be established to provide compensation for use of the interconnection. 
The compensation would be paid directly to the North Service Area or the West Service 
Area, depending on which entity utilizes the interconnect.  
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3.0 Nonpotable Water Service Rate Study 

3.1 Utility Rate Study 

The developments utilize a raw water system for nonpotable irrigation and augmentation 
of potable water used by the developments. Upon initial acceptance, the Town will obtain 
ownership of the “Public Raw Facilities” as described in the Water Service Agreement 
and will be responsible for the operations, maintenance, and replacement of those 
facilities. Full details on the design and sizing of the nonpotable water system can be 
found in the Nonpotable Water System Master Plan prepared by Wright Water Engineers 
dated November 2018. 
 
Per the Water Service Agreement, the Town has the right to perform a rate study to 
determine an appropriate nonpotable water service rate. This service rate must capture 
the costs to operate and maintain the system in addition to replacement costs for 
individual system components and preservation of an adequate reserve fund balance. 
Formulation of the service rate includes estimating nonpotable water demands for RRR 
and SCC, budgeting costs for the operations and maintenance of the system, calculating 
replacement costs for the system infrastructure, and determining proper operations and 
maintenance and emergency reserve fund balances.   
 
The following sections detail the components used to determine the potable water service 
rate. 

3.2 Nonpotable Water Demands 

There is an anticipated 22.25 acres of permanent nonpotable water irrigation needed 
once the developments are built out. In addition, there may be up to 69.66 acres of 
temporary nonpotable water irrigation needed to establish native vegetation (this includes 
the 22.25 acres of permanent irrigation). The Water Service Agreement does not make 
clear the consumptive use of the vegetation. Therefore, the irrigation estimate presented 
in Section 3.0 of the Water System Master Plan was used for this study: a consumptive 
use of 1.42 AF per acre at an irrigation efficiency of 80 percent. Applying this irrigation 
rate to the permanent and temporary irrigated acres, in accordance with the build out 
period detailed in Section 2.2, yields the nonpotable irrigation demands in Table 3-1.  

 
Table 3-1. Nonpotable Water Demands 

Year 
Irrigated 

Acres 

Irrigation Rate 

(gals. per acre)1 

Yearly Irrigation 

(gallons) 

2021 15 578,385 8,675,775 

2022 42 578,385 24,292,170 

2023 69.66 578,385 40,290,299 

2024+ 22.25 578,385 12,869,066 
Note: 1 – Based on vegetation consumption rate of 1.42 AF per acre at 80% efficiency 
 

Similarly to the potable water demands, the nonpotable water demands in Table 3-1 are 
estimates from which the actual demands may vary. 
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3.3 Nonpotable Water System Infrastructure 

Irrigation for SCC and the portion of RRR south of the Colorado River will be provided by 
the nonpotable water system. The reservoirs for nonpotable irrigation are South Ponds A 
and B, fed by gravity from the Selak-Larabee Ditch and by water diverted from the Griffith 
and Peterson No. 1 Ditches via Smith Creek. In addition, raw water can be diverted from 
the Colorado River to South Pond B. Per the Nonpotable Water System Master Plan, 
provided the areas irrigated using the nonpotable water system lie within the historical 
irrigation boundaries of the area, augmentation is not required. Sun has indicated that 
some irrigation may be necessary outside of the historical irrigation boundaries, this 
requiring augmentation. Sun is responsible for metering all nonpotable water used for 
irrigation. 

 Smith Creek Diversion 

The Smith Creek Diversion consists of a concrete diversion structure with a trash 
rack, 24” DIP intake pipeline, a concrete pump vault equipped with two, 10 hp 
submersible pumps, and a meter vault. 
 
Water is diverted from Smith Creek through the diversion structure, equipped 
with stop logs to control the water level through the diversion, and into the 24” 
DIP intake pipeline. The water then drops into the pump vault where it is pumped 
out by the submersible pumps, each with a flow range of 90 to 987 gpm, and 
through the adjacent meter vault. The pumped water is combined into 6-inch DIP 
within the meter vault and flows through a 6-inch magnetic flow meter. Water 
pumped from the Smith Creek Diversion flows through approximately 865 LF of 
12-inch DIP and 2,900 LF of C900 PVC pipe, tying into South Pond A and South 
Pond B. The pond outfalls consist of concrete flared end sections with trash 
racks and rip rap built into the pond sides.  

 Diversion No. 5 Structure and Colorado River Pump Station 

The Diversion No. 5 Structure consists of a rock cross vane built into the 
Colorado River that pools water to then flow through a concrete diversion 
structure equipped with a trash rack and air burst manifold to clear debris from 
the intake area. Water then flows through a 24-inch HDPE intake pipe and into a 
concrete pump vault equipped with four submersible pumps: two, 70 hp 
submersible pumps sized to pump water to Augmentation Pond No. 2 and two, 
7.5 hp submersible pumps sized to pump water to South Pond B. Raw water 
pumped to South Pond B during out-of-priority river conditions through Diversion 
No. 5 requires augmentation. Therefore, the priority for nonpotable irrigation will 
be to only use the ditch water that does not require augmentation. 
 
The primary use of the Diversion No. 5 Structure and Colorado River Station is 
augmentation of the potable water demands for the WSA. As such, it is assumed 
that only 25% of the replacement cost for the Diversion No. 5 facilities are 
associated with the nonpotable water system. The remaining 75% of 
replacement costs are captured by the potable water system service rate. 
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 Additional Nonpotable Water Facilities 

Additional nonpotable water facilities throughout the developments include the 
North Ponds A through C, the Fishing Pond, and a future recirculating stream 
using portions of the Selak-Larabee Ditch. All of these facilities will remain under 
the ownership of Sun. Operations and maintenance costs for these facilities are 
not included in this study. 

 Nonpotable Water Metering 

The Smith Creek Diversion and Diversion No. 5 Structures are both equipped 
with magnetic flowmeters that meters water pump to South Pond B for irrigation, 
recreational, and aesthetic purposes. Water metered through these flowmeters 
will incur the nonpotable water service rate if a $/1,000 gallons rate is adopted. 
The Diversion Structure No. 5 also has a magnetic flowmeter that meters water 
pumped for augmentation to the augmentation ponds. Nonpotable water pumped 
and metered for augmentation purposes would also incur the $/1,000 gallon 
nonpotable service rate.  

 Nonpotable Water System Replacement Costs 

Replacement costs were calculated for the nonpotable water system components 
using an inventory developed from as-built drawings, construction costs, 
estimates on the useful life of individual components based in equipment 
literature and professional experience, and an inflation rate of construction costs 
of 2% per annum. Table 3-2 summarizes the results of these calculations. 
Similarly to the potable water and augmentation infrastructure, it is assumed one 
half of the replacement costs will be covered by grants and/or loans. In addition, 
it is assumed that the replacement costs funds will garner interest at a rate of 1% 
per year. 

 
Table 3-2. Annualized Replacement Costs for Nonpotable Water Infrastructure 

Equipment Units Qty 
Year 

Installed 

Unit 

Cost 

Construction 

Cost 

Useful 

Life (yrs) 

Replacement 

Cost (Future) 

Replacement Cost 

(Annualized) 

Smith Creek Diversion LS 1 2007 $362,000 $362,000 50 $974,355 $15,115  

Smith Creek Piping - DIP LF 865 2020 $115 $99,475 62 $339,566  $3,980  

Smith Creek Piping - PVC LF 2,906 2020 $85 $247,010 62 $843,189 $9,883 

Diversion No. 5 & Pump 

Station (25%) 
LS 1 2020 $102,576 $102,576 50 $276,092 $4,283 

Diversion No. 5 Piping - 

12" DIP 
LF 1,431 2020 $115 $164,565 75 $726,692  $6,552  

Diversion No. 5 Piping - 

12" PVC 
LF 1,540 2020 $85 $130,900 75 $578,033  $5,212 

       Total $45,024 

       ½ of Total $22,512 
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3.4 Nonpotable Water System Operations and Maintenance Costs 

As described in Section 2.5, 90% of the combined O&M costs for the WSA are attributed 
to the potable water system, leaving the remaining 10% attributed to the nonpotable 
water system. Electricity costs were calculated based on the Smith Creek Diversion 
Structure pump horsepowers and duty points and the expected pumping volumes. It is 
assumed that one half of the nonpotable water flows by gravity from the Selak-Larabee 
Ditch while the other half requires pumping out of Smith Creek. O&M costs are expected 
to increase by 2% each year. Yearly independent audits are performed for every service 
area. This information is publicly available and will provide additional rationale for 
budgeted and realized costs to operate the system. 

3.5 Nonpotable Water System Reserve and Capital Replacement Funds 

Reserve fund balances for the nonpotable water system were determined in the same 
manner as the potable water system described in Section 2.6. Details of the collection of 
capital replacement and O&M reserves are detailed in Table 3-3 and Appendix A. 
Similarly to the potable water system, collections for the capital replacement and reserve 
funds are ramped up as the developments are built out. The emergency reserve fund can 
be shared by the potable and nonpotable water systems, so additional emergency funds 
are not necessary.  

3.6 Nonpotable Water Service Rate, $/1,000 Gallons 

Per the Water Service Agreement, the Town shall impose monthly nonpotable water 
service charges based on meter readings from the developments’ irrigation pumping 
equipment. Table 3-3 summarizes the costs of running the system, expected nonpotable 
water demands, and proposed service rates. 
 

Table 3-3. Annualized Replacement Costs for Nonpotable Water Infrastructure, $/1,000 Gallons 

Year 2021 2022 2023 2024 2025 

O&M Costs $37,198 $38,068 $38,956 $39,408 $40,162 

Capital Improvements $0 $0 $0 $0 $0 

O&M Reserve Fund $0 $5,000 $10,000 $15,000 $0 

Capital Replacement Fund $0 $10,000 $20,000 $22,512 $22,512 

Total Cost of Service $37,198 $53,068 $68,956 $76,920 $62,674 

Nonpotable Water Demand, 

(gals.) 
8,675,775 24,292,170 40,290,299 12,869,066 12,869,066 

Nonpotable Water Service Rate, 

$/1,000 gals. 
$4.29 $2.18 $1.71 $5.98 $4.87 

 

If a $/1,000 gallons billing structure is selected, it is recommended that the nonpotable 
water service rate be set at $4.29/1,000 gallons through the end of 2021. Similarly to the 
potable water system, the nonpotable water service rate and demands should be 
evaluated on a quarterly basis during the build out period. If excess money is collected for 
a given year it will be placed into a reserve fund for O&M or capital replacements. 
Alternatively, a system of auditing may be appropriate to balance the actualized cost of 
service with the nonpotable water demands for a given year. The differential costs in 
providing nonpotable water to SCC and RRR were found to be minimal. Therefore, 
separate service rates for the two developments are not recommended. 
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3.7 Nonpotable Water Service Rate, $/Month 

If a base rate billing structure is also desired for the nonpotable water system, the 
recommended billing rates are presented in Table 3-4.  
 

Table 3-4. Annualized Replacement Costs for Nonpotable Water Infrastructure, $/Month 

Year 2021 2022 2023 2024 2025 

O&M Costs $37,198 $38,068 $38,956 $39,408 $40,162 

Capital Improvements $0 $0 $0 $0 $0 

O&M Reserve Fund $0 $5,000 $10,000 $15,000 $0 

Capital Replacement Fund $0 $10,000 $20,000 $22,512 $22,512 

Total Cost of Service $37,198 $53,068 $68,956 $76,920 $62,674 

Nonpotable Water 

Service Rate, $/month 
$3,100 $4,422 $5,746 $6,410 $5,223 

 
While the financial sensitivity to water demands is not as great for the nonpotable water 
system as it is for the potable water system, a base rate billing structure provides the 
same level of security for the Town and Sun in covering the cost of service for the 
nonpotable water system.  

 
 
 
 
  
 



 

 Appendix A 

 

Appendix A 
 

West Service Area Operating Costs 
 

 



WSA Operating Costs (Based on Town Budget and Independent Calculations)

Assumes 38% of Water Superintendent, Chief Plant Officer, and 2nd Water Operator

Annual Increase in Costs: 2.0%

Budget Number Used in Model

Calculated Value

Metric 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041 2042 2043 2044 2045 2046 2047 2048 2049 2050 2051

Salaries $145,783 $148,699 $151,673 $154,706 $157,800 $160,956 $164,175 $167,459 $170,808 $174,224 $177,709 $181,263 $184,888 $188,586 $192,358 $196,205 $200,129 $204,131 $208,214 $212,378 $216,626 $220,958 $225,378 $229,885 $234,483 $239,172 $243,956 $248,835 $253,812 $258,888 $264,066

Overtime $5,000 $5,100 $5,202 $5,306 $5,412 $5,520 $5,631 $5,743 $5,858 $5,975 $6,095 $6,217 $6,341 $6,468 $6,597 $6,729 $6,864 $7,001 $7,141 $7,284 $7,430 $7,578 $7,730 $7,884 $8,042 $8,203 $8,367 $8,534 $8,705 $8,879 $9,057

401K $7,289 $7,435 $7,583 $7,735 $7,890 $8,048 $8,209 $8,373 $8,540 $8,711 $8,885 $9,063 $9,244 $9,429 $9,618 $9,810 $10,006 $10,206 $10,410 $10,619 $10,831 $11,048 $11,269 $11,494 $11,724 $11,958 $12,198 $12,441 $12,690 $12,944 $13,203

Health Insurance $80,379 $81,987 $83,626 $85,299 $87,005 $88,745 $90,520 $92,330 $94,177 $96,060 $97,982 $99,941 $101,940 $103,979 $106,058 $108,180 $110,343 $112,550 $114,801 $117,097 $119,439 $121,828 $124,264 $126,750 $129,285 $131,870 $134,508 $137,198 $139,942 $142,741 $145,595

HSA $7,440 $7,589 $7,741 $7,895 $8,053 $8,214 $8,379 $8,546 $8,717 $8,891 $9,069 $9,251 $9,436 $9,624 $9,817 $10,013 $10,214 $10,418 $10,626 $10,839 $11,055 $11,277 $11,502 $11,732 $11,967 $12,206 $12,450 $12,699 $12,953 $13,212 $13,477

Social Security $8,715 $8,889 $9,067 $9,248 $9,433 $9,622 $9,815 $10,011 $10,211 $10,415 $10,624 $10,836 $11,053 $11,274 $11,499 $11,729 $11,964 $12,203 $12,447 $12,696 $12,950 $13,209 $13,473 $13,743 $14,018 $14,298 $14,584 $14,876 $15,173 $15,476 $15,786

Medicare $2,038 $2,079 $2,120 $2,163 $2,206 $2,250 $2,295 $2,341 $2,388 $2,436 $2,484 $2,534 $2,585 $2,636 $2,689 $2,743 $2,798 $2,854 $2,911 $2,969 $3,028 $3,089 $3,151 $3,214 $3,278 $3,344 $3,410 $3,479 $3,548 $3,619 $3,692

Contract Labor $10,000 $10,200 $10,404 $10,612 $10,824 $11,041 $11,262 $11,487 $11,717 $11,951 $12,190 $12,434 $12,682 $12,936 $13,195 $13,459 $13,728 $14,002 $14,282 $14,568 $14,859 $15,157 $15,460 $15,769 $16,084 $16,406 $16,734 $17,069 $17,410 $17,758 $18,114

Chemicals $1,829 $6,464 $11,099 $15,734 $20,369 $20,776 $21,192 $21,616 $22,048 $22,489 $22,939 $23,398 $23,866 $24,343 $24,830 $25,326 $25,833 $26,350 $26,877 $27,414 $27,962 $28,522 $29,092 $29,674 $30,267 $30,873 $31,490 $32,120 $32,762 $33,418 $34,086

Electricity (Potable) $5,250 $11,451 $17,652 $23,783 $30,073 $30,073 $30,073 $30,073 $30,073 $30,073 $30,073 $30,073 $30,073 $30,073 $30,073 $30,073 $30,073 $30,073 $30,073 $30,073 $30,073 $30,073 $30,073 $30,073 $30,073 $30,073 $30,073 $30,073 $30,073 $30,073 $30,073

Lab Tests $3,000 $3,060 $3,121 $3,184 $3,247 $3,312 $3,378 $3,446 $3,515 $3,585 $3,657 $3,730 $3,805 $3,881 $3,958 $4,038 $4,118 $4,201 $4,285 $4,370 $4,458 $4,547 $4,638 $4,731 $4,825 $4,922 $5,020 $5,121 $5,223 $5,328 $5,434

Dues & Subscriptions $7,500 $7,650 $7,803 $7,959 $8,118 $8,281 $8,446 $8,615 $8,787 $8,963 $9,142 $9,325 $9,512 $9,702 $9,896 $10,094 $10,296 $10,502 $10,712 $10,926 $11,145 $11,367 $11,595 $11,827 $12,063 $12,305 $12,551 $12,802 $13,058 $13,319 $13,585

CDPHE Permit $1,000 $1,020 $1,040 $1,061 $1,082 $1,104 $1,126 $1,149 $1,172 $1,195 $1,219 $1,243 $1,268 $1,294 $1,319 $1,346 $1,373 $1,400 $1,428 $1,457 $1,486 $1,516 $1,546 $1,577 $1,608 $1,641 $1,673 $1,707 $1,741 $1,776 $1,811

Natural Gas $1,200 $1,224 $1,248 $1,273 $1,299 $1,325 $1,351 $1,378 $1,406 $1,434 $1,463 $1,492 $1,522 $1,552 $1,583 $1,615 $1,647 $1,680 $1,714 $1,748 $1,783 $1,819 $1,855 $1,892 $1,930 $1,969 $2,008 $2,048 $2,089 $2,131 $2,174

R&M Tank $250 $255 $260 $265 $271 $276 $282 $287 $293 $299 $305 $311 $317 $323 $330 $336 $343 $350 $357 $364 $371 $379 $386 $394 $402 $410 $418 $427 $435 $444 $453

R&M Pumps $2,000 $2,040 $2,081 $2,122 $2,165 $2,208 $2,252 $2,297 $2,343 $2,390 $2,438 $2,487 $2,536 $2,587 $2,639 $2,692 $2,746 $2,800 $2,856 $2,914 $2,972 $3,031 $3,092 $3,154 $3,217 $3,281 $3,347 $3,414 $3,482 $3,552 $3,623

R&M Wells $2,000 $2,040 $2,081 $2,122 $2,165 $2,208 $2,252 $2,297 $2,343 $2,390 $2,438 $2,487 $2,536 $2,587 $2,639 $2,692 $2,746 $2,800 $2,856 $2,914 $2,972 $3,031 $3,092 $3,154 $3,217 $3,281 $3,347 $3,414 $3,482 $3,552 $3,623

R&M Plant $4,500 $4,590 $4,682 $4,775 $4,871 $4,968 $5,068 $5,169 $5,272 $5,378 $5,485 $5,595 $5,707 $5,821 $5,938 $6,056 $6,178 $6,301 $6,427 $6,556 $6,687 $6,820 $6,957 $7,096 $7,238 $7,383 $7,530 $7,681 $7,835 $7,991 $8,151

Electricity (Nonpotable)
1

$90 $252 $418 $133 $136 $139 $142 $144 $147 $150 $153 $156 $159 $163 $166 $169 $173 $176 $180 $183 $187 $191 $194 $198 $202 $206 $210 $215 $219 $223 $228

Office Supplies $1,700 $1,734 $1,769 $1,804 $1,840 $1,877 $1,914 $1,953 $1,992 $2,032 $2,072 $2,114 $2,156 $2,199 $2,243 $2,288 $2,334 $2,380 $2,428 $2,477 $2,526 $2,577 $2,628 $2,681 $2,734 $2,789 $2,845 $2,902 $2,960 $3,019 $3,079

Rate Software $1,450 $1,479 $1,509 $1,539 $1,570 $1,601 $1,633 $1,666 $1,699 $1,733 $1,768 $1,803 $1,839 $1,876 $1,913 $1,952 $1,991 $2,030 $2,071 $2,112 $2,155 $2,198 $2,242 $2,287 $2,332 $2,379 $2,426 $2,475 $2,524 $2,575 $2,626

Telemetry/SCADA $2,500 $2,550 $2,601 $2,653 $2,706 $2,760 $2,815 $2,872 $2,929 $2,988 $3,047 $3,108 $3,171 $3,234 $3,299 $3,365 $3,432 $3,501 $3,571 $3,642 $3,715 $3,789 $3,865 $3,942 $4,021 $4,102 $4,184 $4,267 $4,353 $4,440 $4,528

Fuel $2,500 $2,550 $2,601 $2,653 $2,706 $2,760 $2,815 $2,872 $2,929 $2,988 $3,047 $3,108 $3,171 $3,234 $3,299 $3,365 $3,432 $3,501 $3,571 $3,642 $3,715 $3,789 $3,865 $3,942 $4,021 $4,102 $4,184 $4,267 $4,353 $4,440 $4,528

Supplies $3,500 $3,570 $3,641 $3,714 $3,789 $3,864 $3,942 $4,020 $4,101 $4,183 $4,266 $4,352 $4,439 $4,528 $4,618 $4,711 $4,805 $4,901 $4,999 $5,099 $5,201 $5,305 $5,411 $5,519 $5,630 $5,742 $5,857 $5,974 $6,094 $6,215 $6,340

Tools $5,825 $5,942 $6,060 $6,182 $6,305 $6,431 $6,560 $6,691 $6,825 $6,961 $7,101 $7,243 $7,388 $7,535 $7,686 $7,840 $7,996 $8,156 $8,320 $8,486 $8,656 $8,829 $9,005 $9,185 $9,369 $9,557 $9,748 $9,943 $10,141 $10,344 $10,551

Postage $500 $510 $520 $531 $541 $552 $563 $574 $586 $598 $609 $622 $634 $647 $660 $673 $686 $700 $714 $728 $743 $758 $773 $788 $804 $820 $837 $853 $871 $888 $906

Printing and Forms $500 $510 $520 $531 $541 $552 $563 $574 $586 $598 $609 $622 $634 $647 $660 $673 $686 $700 $714 $728 $743 $758 $773 $788 $804 $820 $837 $853 $871 $888 $906

Advertising/Legal Notices $500 $510 $520 $531 $541 $552 $563 $574 $586 $598 $609 $622 $634 $647 $660 $673 $686 $700 $714 $728 $743 $758 $773 $788 $804 $820 $837 $853 $871 $888 $906

Telephone $3,000 $3,060 $3,121 $3,184 $3,247 $3,312 $3,378 $3,446 $3,515 $3,585 $3,657 $3,730 $3,805 $3,881 $3,958 $4,038 $4,118 $4,201 $4,285 $4,370 $4,458 $4,547 $4,638 $4,731 $4,825 $4,922 $5,020 $5,121 $5,223 $5,328 $5,434

Legal $5,000 $5,100 $5,202 $5,306 $5,412 $5,520 $5,631 $5,743 $5,858 $5,975 $6,095 $6,217 $6,341 $6,468 $6,597 $6,729 $6,864 $7,001 $7,141 $7,284 $7,430 $7,578 $7,730 $7,884 $8,042 $8,203 $8,367 $8,534 $8,705 $8,879 $9,057

Auditing $3,500 $3,570 $3,641 $3,714 $3,789 $3,864 $3,942 $4,020 $4,101 $4,183 $4,266 $4,352 $4,439 $4,528 $4,618 $4,711 $4,805 $4,901 $4,999 $5,099 $5,201 $5,305 $5,411 $5,519 $5,630 $5,742 $5,857 $5,974 $6,094 $6,215 $6,340

Engineering $5,000 $5,100 $5,202 $5,306 $5,412 $5,520 $5,631 $5,743 $5,858 $5,975 $6,095 $6,217 $6,341 $6,468 $6,597 $6,729 $6,864 $7,001 $7,141 $7,284 $7,430 $7,578 $7,730 $7,884 $8,042 $8,203 $8,367 $8,534 $8,705 $8,879 $9,057

R&M Equipment & Vehicles $3,000 $3,060 $3,121 $3,184 $3,247 $3,312 $3,378 $3,446 $3,515 $3,585 $3,657 $3,730 $3,805 $3,881 $3,958 $4,038 $4,118 $4,201 $4,285 $4,370 $4,458 $4,547 $4,638 $4,731 $4,825 $4,922 $5,020 $5,121 $5,223 $5,328 $5,434

R&M Reservoir $2,000 $2,040 $2,081 $2,122 $2,165 $2,208 $2,252 $2,297 $2,343 $2,390 $2,438 $2,487 $2,536 $2,587 $2,639 $2,692 $2,746 $2,800 $2,856 $2,914 $2,972 $3,031 $3,092 $3,154 $3,217 $3,281 $3,347 $3,414 $3,482 $3,552 $3,623

Certifications/Training $4,000 $4,080 $4,162 $4,245 $4,330 $4,416 $4,505 $4,595 $4,687 $4,780 $4,876 $4,973 $5,073 $5,174 $5,278 $5,383 $5,491 $5,601 $5,713 $5,827 $5,944 $6,063 $6,184 $6,308 $6,434 $6,562 $6,694 $6,828 $6,964 $7,103 $7,245

Supt Related Expenses $2,400 $2,448 $2,497 $2,547 $2,598 $2,650 $2,703 $2,757 $2,812 $2,868 $2,926 $2,984 $3,044 $3,105 $3,167 $3,230 $3,295 $3,361 $3,428 $3,496 $3,566 $3,638 $3,710 $3,785 $3,860 $3,937 $4,016 $4,097 $4,178 $4,262 $4,347

R&M System $10,000 $10,200 $10,404 $10,612 $10,824 $11,041 $11,262 $11,487 $11,717 $11,951 $12,190 $12,434 $12,682 $12,936 $13,195 $13,459 $13,728 $14,002 $14,282 $14,568 $14,859 $15,157 $15,460 $15,769 $16,084 $16,406 $16,734 $17,069 $17,410 $17,758 $18,114

Maintenance Water Rights $7,500 $7,650 $7,803 $7,959 $8,118 $8,281 $8,446 $8,615 $8,787 $8,963 $9,142 $9,325 $9,512 $9,702 $9,896 $10,094 $10,296 $10,502 $10,712 $10,926 $11,145 $11,367 $11,595 $11,827 $12,063 $12,305 $12,551 $12,802 $13,058 $13,319 $13,585

Utility Coordination Support $500 $510 $520 $531 $541 $552 $563 $574 $586 $598 $609 $622 $634 $647 $660 $673 $686 $700 $714 $728 $743 $758 $773 $788 $804 $820 $837 $853 $871 $888 $906

Miscellaneous Expense $2,000 $2,040 $2,081 $2,122 $2,165 $2,208 $2,252 $2,297 $2,343 $2,390 $2,438 $2,487 $2,536 $2,587 $2,639 $2,692 $2,746 $2,800 $2,856 $2,914 $2,972 $3,031 $3,092 $3,154 $3,217 $3,281 $3,347 $3,414 $3,482 $3,552 $3,623

Property & Casualty Insurance $20,500 $20,910 $21,328 $21,755 $22,190 $22,634 $23,086 $23,548 $24,019 $24,499 $24,989 $25,489 $25,999 $26,519 $27,049 $27,590 $28,142 $28,705 $29,279 $29,865 $30,462 $31,071 $31,693 $32,326 $32,973 $33,632 $34,305 $34,991 $35,691 $36,405 $37,133

Truck Purchase (Financed over 5 Years) $10,812 $10,812 $10,812 $10,812 $10,812 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Workers Comp $6,250 $6,250 $6,250 $6,250 $6,250 $6,250 $6,250 $6,250 $6,250 $6,250 $6,250 $6,250 $6,250 $6,250 $6,250 $6,250 $6,250 $6,250 $6,250 $6,250 $6,250 $6,250 $6,250 $6,250 $6,250 $6,250 $6,250 $6,250 $6,250 $6,250 $6,250

Capital Improvements $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $15,000 $15,000 $15,000 $15,000 $15,000 $15,000 $15,000 $15,000 $15,000 $15,000 $15,000 $15,000 $15,000 $15,000 $15,000 $15,000 $15,000 $15,000 $15,000 $15,000

O&M Reserve $0 $15,000 $30,000 $37,931 $37,931 $37,931 $37,931 $37,931 $37,931 $37,931 $37,931

Replacement Cost Collection $0 $50,000 $100,000 $150,000 $286,323 $286,323 $286,323 $286,323 $286,323 $286,323 $286,323 $286,323 $286,323 $286,323 $286,323 $286,323 $286,323 $286,323 $286,323 $286,323 $286,323 $286,323 $286,323 $286,323 $286,323 $286,323 $286,323 $286,323 $286,323 $286,323 $286,323

Total O&M
2 $362,502 $380,139 $397,913 $415,755 $433,898 $431,936 $439,861 $447,944 $456,189 $464,599 $473,177 $481,927 $490,851 $499,954 $509,239 $518,710 $528,371 $538,224 $548,274 $558,526 $568,983 $579,648 $590,527 $601,624 $612,942 $624,487 $636,263 $648,274 $660,526 $673,022 $685,769

TOTAL $362,502 $445,139 $527,913 $603,686 $758,152 $756,190 $764,115 $772,198 $780,443 $788,853 $797,431 $783,250 $792,174 $801,277 $810,563 $820,033 $829,694 $839,547 $849,598 $859,849 $870,306 $880,971 $891,850 $902,947 $914,265 $925,810 $937,586 $949,597 $961,849 $974,345 $987,092

Potable Water Demands 11,470,000 40,533,563 69,597,125 98,660,688 127,724,250 127,724,250 127,724,250 127,724,250 127,724,250 127,724,250 127,724,250 127,724,250 127,724,250 127,724,250 127,724,250 127,724,250 127,724,250 127,724,250 127,724,250 127,724,250 127,724,250 127,724,250 127,724,250 127,724,250 127,724,250 127,724,250 127,724,250 127,724,250 127,724,250 127,724,250 127,724,250

Cost of Service ($/1,000 gals) $31.60 $10.98 $7.59 $6.12 $5.94 $5.92 $5.98 $6.05 $6.11 $6.18 $6.24 $6.13 $6.20 $6.27 $6.35 $6.42 $6.50 $6.57 $6.65 $6.73 $6.81 $6.90 $6.98 $7.07 $7.16 $7.25 $7.34 $7.43 $7.53 $7.63 $7.73

Cost of Service ($/Month) $30,208 $37,094.94 $43,992.71 $50,307.13 $63,179.32 $63,015.87 $63,676.27 $64,349.87 $65,036.95 $65,737.77 $66,452.60 $65,270.82 $66,014.53 $66,773.12 $67,546.88 $68,336.11 $69,141.13 $69,962.25 $70,799.80 $71,654.09 $72,525.47 $73,414.28 $74,320.86 $75,245.57 $76,188.78 $77,150.86 $78,132.17 $79,133.11 $80,154.07 $81,195.45 $82,257.66

Capital Improvements $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $5,000 $5,100 $5,202 $5,306 $5,412 $5,520 $5,631 $5,743 $5,858 $5,975 $6,095 $6,217 $6,341 $6,468 $6,597 $6,729 $6,864 $7,001 $7,141 $7,284

O&M Reserve $0 $5,000 $10,000 $15,000 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Replacement Cost Collection $0 $10,000 $20,000 $22,512 $22,512 $22,512 $22,512 $22,512 $22,512 $22,512 $22,512 $22,512 $22,512 $22,512 $22,512 $22,512 $22,512 $22,512 $22,512 $22,512 $22,512 $22,512 $22,512 $22,512 $22,512 $22,512 $22,512 $22,512 $22,512 $22,512 $22,512

Total O&M
2 $37,198 $38,068 $38,956 $39,408 $40,162 $39,850 $40,635 $41,435 $42,251 $43,084 $43,933 $44,799 $45,683 $46,584 $47,503 $48,441 $49,397 $50,372 $51,367 $52,382 $53,417 $54,473 $55,550 $56,648 $57,769 $58,912 $60,078 $61,267 $62,479 $63,717 $64,978

TOTAL $37,198 $53,068 $68,956 $76,920 $62,674 $62,362 $63,147 $63,947 $64,763 $65,596 $66,445 $72,311 $73,295 $74,298 $75,321 $76,365 $77,429 $78,515 $79,623 $80,752 $81,905 $83,080 $84,279 $85,502 $86,749 $88,021 $89,319 $90,642 $91,993 $93,370 $94,774

Nonpotable Water Demands 8,675,775 24,292,170 40,290,299 12,869,066 12,869,066 12,869,066 12,869,066 12,869,066 12,869,066 12,869,066 12,869,066 12,869,066 12,869,066 12,869,066 12,869,066 12,869,066 12,869,066 12,869,066 12,869,066 12,869,066 12,869,066 12,869,066 12,869,066 12,869,066 12,869,066 12,869,066 12,869,066 12,869,066 12,869,066 12,869,066 12,869,066

Cost of Service ($/1,000 gals) $4.29 $2.18 $1.71 $5.98 $4.87 $4.85 $4.91 $4.97 $5.03 $5.10 $5.16 $5.62 $5.70 $5.77 $5.85 $5.93 $6.02 $6.10 $6.19 $6.27 $6.36 $6.46 $6.55 $6.64 $6.74 $6.84 $6.94 $7.04 $7.15 $7.26 $7.36

Cost of Service ($/Month) $3,100 $4,422.33 $5,746.34 $6,410.02 $5,222.86 $5,196.85 $5,262.23 $5,328.91 $5,396.93 $5,466.31 $5,537.07 $6,025.92 $6,107.88 $6,191.47 $6,276.74 $6,363.71 $6,452.43 $6,542.91 $6,635.21 $6,729.35 $6,825.38 $6,923.32 $7,023.23 $7,125.13 $7,229.07 $7,335.09 $7,443.23 $7,553.54 $7,666.05 $7,780.81 $7,897.86

Notes:

1 - Assumes 1/2 of irrigated water is pumped from Smith Creek Diversion

2 - 90% of combined O&M costs are attributed to the potable water system, 10% to the nonpotable water system
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from these planning numbers; however, the overall development is subject to a single family 

residential equivalent units (SFE) limitation of 969 provided for in the Water Service Agreement.  

Sun and Atwell are working aggressively to develop the southerly half of the RV Resort. This 

southerly portion of the RV Resort contains approximately one half of the individual RV Resort 

units, with the other half planned for development on the northerly parcel.  Approximately two-

thirds of the Development units will be constructed in the near term (the southerly portion of the 

RV Resort and the Manufactured Homes community,) and the other one-third of the development 

to the north of the river, 5-years or more into the future. 

The average and maximum daily potable water demands at full buildout of the Development are 

calculated to: 

Average and Maximum Day Water Demands 

 
Gallons 
Per Day 

(gpd) 

Gallons Per 
Minute 
(gpm) 

Average Day In-House (full occupancy) 339,000 235 

Maximum Day In-House (1.5 Peaking Factor) 508,000 353 

Irrigation Demand (Maximum Month) 21,400 15 

Maximum Day, In-House and Irrigation 529,400 368 

 

The actual daily water demands for the development will vary significantly based on the seasonal 

use of the RV Resort.  Generally, the occupancies of the RV Resort will be lower in the winter and 

peak in the summer.  Monthly occupancies are anticipated to range from 20 percent of capacity or 

below in the winter to nearly 80 percent for the peak summer month. 

There are a series of Water Court decrees for the property that include water rights controlled by 

the Town.  These include water rights for the wells that will supply the proposed Development and 

an augmentation plan to replace out-of-priority depletions.  The terms of administering these water 

rights for municipal service of the Development are laid out in the Water Service Agreement 

between Sun and the Town. 
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The potable water infrastructure for the Development includes the Colorado River alluvial aquifer 

source supply, groundwater wells, treatment facilities, a water storage tank and distribution system 

piping.  As defined in the Water Service Agreement, these facilities will be owned and operated 

by the Town for the major public infrastructure and separately by Sun for the private distribution 

system within their development parcels. 

WWE recommends equipping the two highest producing wells for the Development, Well Nos. 2 

and 4.  These two wells will meet maximum day demand with the required pumping redundancy 

of meeting this maximum demand with the highest producing well off-line.  The raw water from 

the wells will be piped to a centralized treatment facility, capable of treating flow from the wells.   

The wells have been monitored for water quality for over 10 years, starting in 2007 up to December 

2017.  The results of the groundwater sampling over the years has consistently shown a good 

quality groundwater source.  For the purposes of this Master Plan, the wells will be treated as a 

groundwater source supply and not “groundwater under the direct influence of surface water” 

(GWUDI.)  As a groundwater supply, the level of required treatment is limited to disinfection for 

virus inactivation and chemical addition for corrosion control.   

The water treatment facility will be a central treatment plant that receives the raw water from the 

wells.  A central facility allows for a more efficient and combined treatment plant as well as the 

space for potential future treatment expansion.  Future treatment expansion could pertain to 

additional wells coming on line and future filtration treatment if the wells are determined to be 

GWUDI at some point in the future.  For operational efficiency, controls for the water treatment 

facility are planned for coordination with the Town’s SCADA.  These controls are anticipated to 

include water surface elevation monitoring in the water storage tank to activate the well pumps 

and treatment at operator set levels as well as remote monitoring and emergency shut-off and 

operator notification.   

Fire Chief / District Administrator Mr. Ronald Thompson, of the Grand Fire Protection District 

stated that hydrant coverage at 1,750 gpm for a two-hour duration would be the minimum fire 

suppression flow.  The minimum water storage volume to address fire suppression for the 

Development is therefore 210,000 gallons.  In addition to fire suppression storage, WWE 

recommends that operational and emergency storage equal the maximum day water demand.   
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Total Water Storage Volume Requirements 
Fire Flow Storage:    210,000 gallons 

Operational and Emergency Storage:  529,400 gallons 

Total Storage Volume Required:  740,000 gallons 

The water storage tank will be located at the location and elevation previously planned for in the 

2007 design with a floor elevation of 8,137.10 feet.  This location was established to match the 

Town’s pressure zone for consistency with potential future connection with the Town and for 

provision of adequate distribution system pressure to the new development. 

Initial design and construction is slated to serve the needs of the Development, but future expansion 

of the infrastructure could become necessary for a number of purposes.  This expansion could 

involve service to additional facilities that may be developed on the Town’s property outside of 

the Development, future connection to the Town’s distribution system as either an emergency 

interconnect or to serve the Town’s north service area, a possible future need to add filtration to 

the water treatment and/or possible service to future development that could occur at the parcels 

at the intersection of US Highways 34 and 40. 

The Master Plan was prepared to allow for flexibility for expansion.  The Development can be 

served by two of the existing wells so a future source supply could be developed for other purposes 

utilizing the other wells.  The design of the treatment plant will also consider the potential of 

additional capacity as well as space-expansion allocation for filtration should filtration become 

necessary in the future.  The water storage tank elevation is consistent with the Town’s north 

service area pressure zone if there were a distribution connection in the future.  The tank site has 

adequate area to allow for future expansion. 

The Colorado Department of Public Health and Environment (CDPHE) submittals for construction 

approval will be on behalf of the Town, as the major potable water infrastructure will become part 

of the Town’s Public Water System.  WWE will work with Town staff during design to help 

streamline Town’s review and approval of the designs and plan submittal.  The longest lead 

construction item will be the water storage tank.  In order to achieve the 2019 construction goal, 

the water storage tank construction should begin in the second half of 2018, if possible. 
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WWE has prepared an opinion of probable capital costs for the potable water system major 

infrastructure.  The three main components of the main potable water infrastructure are: 1) wells 

and raw water raw pipelines, 2) the potable water treatment system, including controls, and 3) the 

potable water storage. 

Summary of Opinion of Probable Capital Costs 
Study Estimate Phase 

Component Probable 
Capital Costs 

Wells and Raw Water Pipelines $ 460,000 

Treatment Facility and Contact Chamber $1,180,000 

Water Storage Tank $1,900,000 

Contingency (15 percent) $ 540,000 

Engineering (15 percent) $ 610,000 

Total $4,700,000 

 

The cost estimates presented in this report are considered to be at the study estimate phase.  

Therefore, an estimated cost may range from 30 percent higher than estimated to 20 percent less 

than estimated.   
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1.0 INTRODUCTION  

1.1 Master Plan 

Sun River Run Ranch RV LLC (Sun) is planning a Recreational Vehicle Resort and a 

Manufactured Homes Community (Development) in Granby, Colorado on property previously 

planned for the Shorefox Development. Wright Water Engineers, Inc. (WWE) previously 

performed extensive engineering work on the Development property, including master planning 

and design for potable water infrastrure for the Shorefox Development.  As the proposed plans for 

the Development differ substantially from the prior Shorefox plans, the master planning performed 

for the potable water infrastructure needs to be revised and updated. 

The need to update the master planning for the Development is defined by several major factors.  

First, there have been changes to the Colorado Department of Public Health and Environment 

(CDPHE) criteria applied to approval of public water systems.  Also, the water demands and 

phasing for the Development need to be updated and quantified.  Then, the specific infrastructure 

plans need to be presented to the Town for approval prior to performing final designs.  By 

addressing these issues in a Master Plan, there should be time and cost savings during final design. 

A key element of the Master Plan will be to define the source water supply and whether the 

Shorefox Wells will be classified by CDPHE as either “groundwater” or “groundwater under the 

direct influence of surface water” (GWUDI).  The classification as groundwater typically requires 

only disinfection treatment, while the classification as GWUDI will require full treatment 

including filtration to meet the requirements of the Surface Water Treatment Rule.  This 

determination may require water quality sampling of the wells over several calendar quarters.   

Also, since the original Shorefox design work, the CDPHE Design Criteria for Potable Water 

(Criteria) has undergone revisions in 2013 and 2017.  These Criteria revisions have resulted in 

updated standards for placing more emphasis on corrosion control (due in part to the issues 

experienced in Flint, Michigan), new requirements for achieving adequate disinfection, new details 

regarding storage tank design, and new industry standards (e.g. NSF 61 approved) for piping and 

equipment.  Since the earlier Shorefox engineering work, CDPHE also has also developed a new 

assessment tool for determining GWUDI that may be required for the wells. 
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Other important elements of the prior Shorefox design that need to be revisited are specific water 

storage tank requirements and volume.  Shorefox’s plans included a sizable multi-story hotel with 

high volume fire flow requirements and two different pressure zones with an intermediate pump 

system to feed the upper pressure zone storage tank.  The updated planning for the Development 

requires only one storage tank at a decreased volume compared to what was required for the 

Shorefox plan. 

WWE prepared this Master Plan in conjunction with discussions and meetings with Sun staff, their 

attorneys, and their site civil engineer, Atwell.  WWE also participated in a design progress 

meeting and discussed the planning concepts with Town staff.  For this Master Plan, WWE has 

relied on Atwell for development planning mapping and utilized the following documents: 

• Preliminary Plat 7-31-17 

• Planned Development Overlay District (PDOD) Approved 9-26-2017 

• PDOD Narrative 9-19-2017 

• Draft Water Service Agreement and Exhibit 4 

WWE has prepared this Master Plan to determine and quantify key elements and to serve as the 

foundational document in advance of preparing final design drawings and technical specifications, 

including the CDPHE basis of design report and design submittal for future construction approval. 

This Master Plan addresses the Development phasing and water demands, groundwater wells and 

source water supply, and water treatment and storage.  The potable water distribution system is 

not specifically addressed, as this is being developed by Atwell.  Infrastructure ownership and 

operation, development schedule and cost opinions are also included. 

1.2 Development, Schedule and Infrastructure Phasing 

Sun’s development plans consist of two separate parcels to house the recreational vehicle resort 

along with a third parcel to be composed of the Manufactured Homes community.  As stated in 

the PDOD Narrative, development plans for the recreational vehicle resort generally consist of the 

following two development parcels: 
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The proposed RV resort will be defined by two distinct north/south development 

sections. The southerly half will be the heart of the RV resort development and is 

comprised of traditional RV sites, park models, and yurts/safari tents (also known 

as glamping). It will also include amenities such as: clubhouse and fitness center, 

recreation center, resort camp store, the adventure center, and various other 

sports/activity conveniences.  

The northern half of the development will also include traditional RV sites, as well 

as park models, vacation villas, and various amenity areas. The northern 

development will also include amenities such as community centers and 

recreational areas to serve the distinct resort areas. 

The third development parcel, the community of Manufactured Homes, is also planned for the 

southern portion of the property.  For the purposes of this water Master Plan, “Development” refers 

to all three of these parcels collectively.  These three parcels are shown schematically on Figure 1. 

The currently planned number and types of units are detailed on Exhibit 4 of the Water Service 

Agreement and repeated below in this report.  The final makeup of the parcels may vary from these 

planning numbers, however, the overall development is subject to a single family residential 

equivalent units (SFE) limitation of 969 provided for in the Water Service Agreement.  

Sun and Atwell are working aggressively to develop the southerly half of the RV Resort. This 

southerly portion of the RV Resort contains approximately one half of the individual RV Resort 

units, with the other half planned for development on the northerly parcel. 

Phasing for southerly half of the RV Resort and the Manufactured Homes is anticipated within 5 

years, with initial site construction possibly commencing in late 2018.  Vertical construction would 

follow and not likely commence until 2019.  The development on the northerly RV Resort is not 

anticipated to occur for at least 5 years or more. 

In summary, approximately two thirds of the Development units will be constructed in the near 

term (the southerly portion of the RV Resort and the Manufactured Homes community,) and the 

other one third of the development to the north of the river, 5-years or more into the future. 



River Run Ranch Water System Master Plan 
Granby, CO 

 

981-062.410 Wright Water Engineers, Inc. Page 9 
June 2018 

For major potable water infrastructure planning, a minimum of two wells are required to allow for 

redundancy.  If two wells can meet the peak day demand for the entire development, with the 

largest producing well offline, there will be no need to phase in future wells for service to the 

Development.  Similarly, from a scale of efficiency and constructability standpoint, WWE 

recommends that the required volume for servicing the entire development be constructed in a new 

water tank. 

2.0 POTABLE WATER DEMAND 

2.1 Town of Granby Water Service Agreement Commitments 

Potable water demands for the Development are quantified in the Water Service Agreement, 

Exhibit 4.  These demands, by unit type, SFE and corresponding gpd are repeated in the following 

Table 1.  
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TABLE 1 
SFEs & Water Demands 

 

Use Category Total Units SFE Per 
Unit* Total SFEs 

Total In-House 
Demands  

(gpd)** 

 

(1) RV Units 443 0.25 110.75 38,763 
(2) Park Models 382 0.25 95.50 33,425 
(3) Villas 255 1.00 255 89,250 
(4) Glamping 64 0.25 16.00 5,600  

Total*** 1,144   
(5) Washing Machines 68 0.25 17.00 5,950 
(6) Pool 14 1.50 21.00 7,350 
(7) Welcome Center 1 2.55 2.55 893 
(8) Main Clubhouse (south) 1 3.84 3.84 1,344 
(9) Second Clubhouse (north) 1 2.00 2.00 700 

(10) Bathhouses  8 10.00 80.00 28,000 
(11) Fitness Center 1 6.30 6.30 2,205 
(12) Camp Store 1 4.00 4.00 1,400 
(13) Community Center 1 4.40 4.40 1,540 
(14) Maintenance Building 1 0.60 0.60 210 

 SUBTOTAL 618.34 216,419 
(15) Manufactured Homes 350 1.00 350.0 122,500 

 TOTAL 968.34 338,919       

     Approx. Square 
Footage 

(1) RV units are assumed to have full connections.   -- 

(2) Park Model units are assumed to have full connections, but not occupied more than 6 
months per year. -- 

(3) Villas may be occupied year-round. -- 

(4) Glamping site assumed to be equivalent to an RV site.  -- 

(5) Assumes 8 washing machines per bathhouse plus 4 in the fitness center. -- 

(6) Total square footage of 3 pools:    13,900 

(7) Assumes 0.50 SFE per 1,000 ft² (w/ retail store)   5,100 

(8) Assumes 0.40 SFE per 1,000 ft² (w/ food service)    9,600 

(9) Assumes 0.40 SFE per 1,000 ft² (w/ food service)   5,000 

(10) Assumes 8 toilets & 8 showers per unit.   -- 

(11) Assumes 1.5 SFE per 1,000 ft²    4,200 

(12) Assumes 0.8 SFE per 1,000 ft² (grocery store)   5,000 

(13) Assumes 0.4 SFE per 1,000 ft² (conference center with food service) 11,000 

(14) Assumes 0.15 SFE per 1,000 ft²    4,000 

(15) Manufactured Homes assigned 1.0 SFE each.   -       

*Based on Granby Sanitation District water use regulations Section 7.3 (as amended 6/14/17). 

**Assumes 1 SFE = 350 gpd for in-house demand.  Each SFE also includes 1,000 ft2 of irrigation. 

***Total of 1,144 units (sum of rows 1 through 4) on the Parcels as described in Exhibit 2. 
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These in house potable water demands of 339,000 gallons per day equate to 235 gpm. 

These water demands are generally associated with the transient occupancy of the RV Resort 

development to include RV hookups, Park Models, Glamping units and common facilities such as 

the Club Houses, Welcome Center, Bathhouses, swimming pools, etc. and the non-transient RV 

Resort occupancy of the Villas.  Another, separate component of the development is contemplated 

for the non-transient occupancy of the Manufactured Homes community. 

Approximately 90 percent of the total demands, are associated with the four categories of RV 

Units, Park Models, Villas and Manufactured Homes.  

The SFE and water demands defined in Exhibit 4 are based on the Granby Sanitation District 

(GSD) Water Use Regulations Section 7.3 (as amended 6/14/17.)  The total in-house demands 

assume 350 gpd per SFE.  This planning criterion is consistent with the GSD Regulations (as the 

wastewater generated from in-house use) and the Water Court decrees associated with the wells. 

As a comparison and validation-check against the SFE calculated water demands that utilized the 

GSD Regulations, WWE also compared the four major categories of RV Units, Park Models, 

Villas and Manufactured Homes using criteria in CDPHE’s Regulation No. 43 On-Site Wastewater 

Treatment System Regulation.  Regulation 43 includes estimated gpd for various types of 

residential, commercial, recreational and seasonal uses, etc.  Using the per-unit (or per capita) flow 

factors from Regulation 43, and substituting some categories (i.e., Tiny Home for Park Model), 

the resulting total daily demands are essentially identical. 

In addition to the in-house demands calculated in Exhibit 4, the Development also contemplates a 

minor amount of outdoor irrigation from the potable water system.  All of the irrigation 

contemplated for the southerly half of the RV Resort and the Manufactured Homes, the initial 

phase of the development, will be provided by a nonpotable water system.  Irrigation on the 

northern portion of the RV resort will be provided from the potable water system.  In accordance 

with the water rights, the maximum potable irrigation associated with Sun’s 969 SFEs is 22.25 

acres.  The preliminary water use and flow projections for this irrigation on the north side of the 

river prepared by Sun’s irrigation consultants consist of approximately 5.5 acres of permanent 

irrigation, primarily for drip irrigation of shrubs and trees, and include approximately 0.5 acres of 
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spray irrigation for bluegrass.  The remainder of the irrigation on the north of the river will be 

temporary for establishment of native tall grass, which will be curtailed after 3 years.  

For the purposes of the potable water infrastructure pumping capacity and storage volume, the 

permanent irrigation demand is approximately 21,400 gpd (44.5 gpm over an eight hour watering 

schedule, or 15 gpm on a 24 hour basis.)  For the purposes of the temporary native tall grass 

establishment irrigation, Sun intends to manage this demand during off peak times, such that the 

water use and peak flow projections for the temporary irrigation will not affect pumping or storage 

capacity. 

In summary, the average daily potable water demands at full buildout of the Development are 

calculated to: 

In-house use at full occupancy: 339,000 gpd  235 gpm 

Permanent irrigation:    21,400 gpd   15 gpm 

Total:     360,400 gpd  250 gpm 

The actual daily water demands for the development will vary significantly based on the seasonal 

use of the RV Resort.  Generally, the occupancies of the RV Resort will be low in the winter and 

peak in the summer.  Monthly occupancies are anticipated to range from 20 percent of capacity or 

below in the winter to nearly 80 percent for the peak summer month. 

For the purposes of sizing the potable water infrastructure, peak day demands are anticipated to 

occur on select summer weekends, such as the 4th of July, and for planning purposes of maximum 

demands WWE assumed 100 percent occupancy. 

2.2 Maximum Daily Water Demands 

Based on previous planning for Shorefox, WWE suggests the use of an in-house peaking factor of 

1.5 (maximum day demands to average day demands) and then adding the water demands for lawn 

and garden irrigation.  These demands are summarized below in Table 2. 
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TABLE 2 
Average and Maximum Day Water Demands 

 Gallons 
Per Day 

(gpd) 

Gallons Per 
Minute 
(gpm) 

Average Day In-House 339,000 235 

Maximum Day In-House (1.5 Peaking Factor) 508,000 353 

Irrigation Demand (Maximum Month) 21,400 15 

Maximum Day, In-House and Irrigation 529,400 368 

 

3.0 WATER RIGHTS 

There are several decrees for the property that relate to the potable water system and its related 

plan for augmentation.  These decrees were originally filed on behalf of the Shorefox development 

and finalized when the property was owned by CNL, prior to acquisition by the Town.  The water 

rights decreed in these cases are limited for use on the historical Shorefox property, which contains 

the parcels being purchased by Sun for the Development. 

Case No. 03CW334 established water rights for the Shorefox Well Nos. 2 through 5, three of 

which have been constructed.  Each well is decreed for 2.0 cfs, or about 900 gpm, for domestic, 

commercial, municipal, irrigation, and fire protection.  To date, Well Nos. 2, 3, and 4 have been 

constructed.  The demand from the municipal system was assumed to be 350 gpd per EQR, plus 

1,000 ft² of irrigation per EQR, for up to 1,200 EQRs.  The wastewater from the development was 

assumed to be treated at the Granby Sanitation District plant on the Fraser River with a 5-percent 

consumptive use factor.  The sprinkler irrigation provided by the municipal system was assumed 

to be bluegrass with a consumptive use of 1.42 AF per acre at an irrigation efficiency of 80 percent. 

Case No. 03CW336 decreed the historical consumptive use (HCU) credits associated with the 

irrigation under the Peterson No. 1, Griffith, and Selak Larrabee Ditches.  The Peterson No. 1 and 

Griffith Ditches divert on the right bank of the Fraser River and the Selak Larrabee Ditch diverts 

on the left bank of the Colorado River.  All three ditches historically irrigated lands on the south 

side of the river.  To the extent that the lands are not dried up, the decree allows for the continued 

irrigation using the senior rights within the historical boundaries as will be discussed in more detail 
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in the Nonpotable Water Master Plan.  Although much of the property north of the river was 

historically irrigated, the water rights are controlled by others and the associated consumptive use 

has not been quantified in Water Court. 

Case No. 06CW257 decreed Augmentation Pond Nos. 1 and 2, which will provide releases to the 

Colorado River to augment out-of-priority depletions in combination with HCU credits and 

releases from Wolford Mountain Reservoir via exchange.  Case No. 05CW288 provided additional 

points of diversion from the Colorado River for filling the onsite ponds, including Augmentation 

Pond Nos. 1 and 2.  Additional information on these diversions and storage facilities will be 

provided in the Nonpotable Water Master Plan. 

4.0 SOURCE WATER SUPPLY, WATER QUALITY AND TREATMENT 

The potable water infrastructure for the Development includes the Colorado River alluvial aquifer 

source supply, groundwater wells, treatment facilities, a water storage tank and distribution system 

piping.  As defined in the Water Service Agreement, these facilities will be owned and operated 

by the Town for the major public infrastructure and separately by Sun for the private distribution 

system within their development parcels. 

4.1 CDPHE Requirements and Policies 

WWE has prepared the Development water system Mater Plan to comply with CDPHE regulations 

and criteria for approval of the system.  The potable water system Master Plan was performed in 

conformance with the following CDPHE regulations and criteria: 

• Design Criteria for Potable Water Systems, CDPHE, effective date December 15, 2017. 

• Regulation No. 11 Colorado Primary Drinking Water Regulations (5 CCR 1002-11) 

(amended March 10, 2015, effective May 1, 2015). 

The designation of a shallow alluvial groundwater supply as a GWUDI has been a policy issue 

within the CDPHE.  In the past, the microscopic particulate analysis (MPA) has been used by the 

CDPHE as a fundamental test to determine whether or not a groundwater is under the direct 

influence of surface water.  GWUDI determination is discussed in more detail below. 
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4.2 Groundwater Well Supply 

As provided for in the Water Service Agreement, development of the source water will utilize 

groundwater wells.  

The existing wellfield consists of three wells located on the Development property drilled into the 

Colorado River alluvial aquifer.  These three wells (called Well Nos. 2, 3, and 4) were completed 

in winter and spring of 2007.  None of the wells have been equipped with permanent pumping 

equipment.  A fourth well, Well No. 5 was contemplated for drilling and development in 2007, but 

that had not yet occurred at the time the prior development ceased construction.  The location of 

the wells are shown on Figure 1. 

 

Pumping tests were conducted and full suite water quality analyses were obtained in 2007.  Table 

3 below lists the depths and screened intervals of the wells.  (These depths and screened intervals 

represented ground surface elevations before overlot fill and finished grading, which may raise the 

ground surface, and lower the depth and screened intervals, 1 to 6 feet.)  

TABLE 3 
Groundwater Well Depths, Screened Intervals, and Pumping Rates 

Wells Total Depth 
(Feet) 

Screened Interval 
Below Ground Surface (BGS) 

(Feet) 

Pumping Rate 
Gallons Per Minute 

(gpm) 
Well No. 2 53 33-48 375 
Well No. 3 49.5 29.5-44.5 220 
Well No. 4 47 27-42 410 

 

WWE prepared an internal memorandum entitled Review of Aquifer Testing Analysis – Shorefox 

Well Nos. 2, 3, and 4 dated April 6, 2012 that provides detail on the drilling, pumping tests and 

well yields and an aquifer property analyses.  The memorandum is included in Appendix A. 

WWE recommends equipping the two highest producing wells for the Development, Well Nos. 2 

and 4.  These two wells will meet maximum day demand with the required pumping redundancy 

of meeting this maximum demand with the highest producing well off-line.  If at a later time 

additional source water supply development is needed, Well No. 3 could be brought online, and/or 

Well No. 5 could be drilled and equipped. 



River Run Ranch Water System Master Plan 
Granby, CO 

 

981-062.410 Wright Water Engineers, Inc. Page 16 
June 2018 

The raw water from the wells will be piped to a centralized treatment facility, capable of treating 

flow from the wells.  This treatment facility will be designed to be expandable to accommodate 

increased flows if the other wells are developed at some time in the future. 

Each well site will require 3-phase power and control panels for the submersible pumping 

equipment.  Therefore, each well site will have a power transformer and pedestal-mounted control 

panels above ground, including variable frequency drives (VFDs).  The well sites and raw water 

piping will be located in easements dedicated to the Town.  The easements will be provided 

adequate for pump-rig truck access.  Flow meters will be contained within a manhole adjacent to 

the well.  Provisions for backup power are planned to include quick connects for a portable 

generator.  

4.2.1 Potential Sources of Contamination 

The wells are located outside of the 100 year floodplain.  Sources of contamination that are 

anticipated to occur within 500 feet will be related to the RV Resort development; namely lightly 

travelled roadways and parking areas, sanitary sewer collection system and RV sanitary hookups. 

4.2.1.1 Wellhead Protection Plan 

Protective measures to mitigate the risks from the potential sources of contamination include the 

following measures. 

Each well was drilled and completed to the depths and screened intervals indicated in Table 3.  

Each well was grouted with concrete to a depth of 21 feet.  A 4-foot diameter (minimum) concrete 

pad will be poured around the well casing.  The well design will include a locking cap.  

Final grading surrounding the well will provide for a positive slope away from the well and surface 

water will be diverted away from the well. 

WWE also had discussions with CDPHE engineering staff regarding protective measures from 

potential sources of contamination to ascertain minimum setbacks from contamination sources, to 

include the following: 
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• Layout and development of the RV Resort will avoid both sanitary sewer collection piping 

and RV hookups within 100 feet of the wellhead.  Also, drainage along roadways and 

parking areas within 100 feet of the wells will be controlled to divert runoff away from the 

wells. 

• Within 500 feet of the wells, well documented construction QA/QC of the sanitary sewer 

will be performed.  This is will include (low) pressure testing of the sanitary sewer lines 

and manholes, and sanitary sewer service lines.  At the locations of the RV sanitary 

hookups, concrete containment pads and shallow curbs will contain any inadvertent spills.  

• Well raw water quality may need to be monitored for nitrate as an additional mitigation 

measure to ensure contamination has not occurred. 

• Additionally, all potable water distribution lines, raw water lines and sanitary sewer pipes 

will be constructed with a minimum separation distance of 10 feet. 

4.3 Water Quality 

The three wells have been monitored for water quality for over 10 years, starting in 2007 up to 

December 2017.  In 2007 all national primary drinking water standards, aka “full suite” analysis, 

were tested and extensive MPAs were conducted on the three wells that have been drilled.  In 

2012, additional full suite sampling and MPAs were conducted on Well Nos. 2 and 4.  In December 

2017, as part of this Master Plan, and to support a CDPHE design submittal, the full suite analyses 

were again obtained as well as additional parameter sampling to aid in determining chlorine 

demand, corrosivity and disinfection treatment design. 

The results of the groundwater sampling over the years has consistently shown a good quality 

groundwater source.  A brief summary of the full suite and additional parameter testing is provided 

below, and the MPA sampling and GWUDI determination are discussed further in the next section.  

Water quality laboratory results are included in Appendix B. 
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4.3.1 Water Quality Sampling Results 

During development of the wells in 2007, a full suite of water quality analyses and MPAs were 

conducted on each of the wells.  All primary drinking water limits were met.  The laboratory test 

results are included in Appendix B. 

In December 2012, WWE collected MPAs and water quality samples at Well Nos. 2 and 4.  The 

purpose of the sampling was to determine whether the water quality continued to meet the primary 

and secondary drinking water standards; assist with classification of the wells with respect to 

GWUDI criteria; and document whether there are any differences between water quality and MPA 

results collected in December 2012 and those previously collected in 2007.  The results of the 2012 

sampling concluded that the water quality analyses and MPA test results complied with Colorado 

Primary Drinking Water Regulations (CPDWR) and groundwater determination criteria, and therefore, 

subject to CDPHE concurrence, should not require filtration treatment. 

On December 6, 2017, water quality samples were taken from Well Nos. 2, 3, and 4 for a full suite 

analyses and other relevant treatment related parameters.  For all three wells, the samples tested 

below the MCL and below the lab detection limit for all volatile organic chemicals and below the 

MCL for inorganic compounds and nitrate and nitrite.   The data sheets are in Appendix B.  Some 

of relevant water quality information and treatment for groundwater in the Granby area are further 

discussed and summarized below.  

Iron and Manganese 

Iron and Manganese are not subject to primary drinking water standards. However, Secondary 

Maximum Contaminant Levels (SMCLs) are provided for both iron and manganese as guidelines 

for maintaining high color and taste standards for the public acceptance of drinking water. As 

shown in Table 4, in all three wells, the SMCLs for iron and manganese were not exceeded 
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TABLE 4 
2017 Dissolved iron and manganese concentrations at Well Nos. 2, 3, and 4  

Well Iron 
(mg/L) 

Manganese 
(mg/L) 

SMCL 0.3 0.05 
Well No. 2 0.046 0.0038 
Well No. 3 < 0.005 0.0040 
Well No. 4 0.101 0.0028 

 

Radionuclides 

All samples tested below the Maximum Contaminant Level (MCL) for the radionuclides including 

Gross Alpha, Combined Radium-226 and Radium-228, and Gross Beta. 

Chlorine demand 

Water quality parameters to assess the raw water chlorine demand where also obtained.  These 

parameters include iron and manganese as noted above, total organic carbon, ammonia and 

hydrogen sulfide.  These constituents were all either below detection limit or present in very low 

concentrations.  As such chlorine dosing operations will be easier to manage. 

4.3.2 Groundwater – GWUDI Determination 

The methods to identify whether or not a shallow alluvial groundwater supply should be classified 

as GWUDI have been debated within the CDPHE.  In the past, the MPA has been used by the 

CDPHE as a fundamental test to determine whether or not a groundwater is under the direct 

influence of surface water.  The MPA is a tool for determining potential risk of groundwater 

contamination with Giardia and/or Cryptosporidium by identification and enumeration of surface 

water microbiota. The MPA follows USEPA procedures as detailed in the “Consensus Method for 

Determining Groundwaters Under the Direct Influence of Surface Water using Microscopic 

Particulate Analysis.” 

More recent CDPHE guidance has expanded this determination method to evaluate the wells based 

on depth, screened interval, distance from the stream, etc.  The updated guidance includes an initial 

Excel spreadsheet screening tool.  WWE entered the well data in this screening tool and the results 
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are included in Appendix C, (along with the well drillers Well Construction and Test Reports).  

Additional water quality performance testing, as determined by CDPHE groundwater staff may 

also be required. 

WWE conducted extensive MPA testing over the course of developing the wells primarily in 2007 

along with additional testing conducted in 2012.  The MPA test results are summarized below and 

the data sheets are included in Appendix B. 

Original water quality testing during the 2007 development of the wellfield included five MPAs 

conducted during winter base flow conditions and spring runoff.  All of those MPAs indicated risk 

factor “0,” or low on the EPA scale.   

At that time, to further satisfy the Town of the groundwater quality, a separate special 5-day 

pumping test was conducted in August 2007, which was concluded with an additional MPA at 

each well.  This special 5-day pumping test was a rigorous test whereby all three wells (Wells 2, 

3, and 4) were equipped with temporary pumps and diesel generator power supplies and were then 

pumped at full flow concurrently for the 5 day duration.  This special test was designed to test for 

surface water influence under maximum flow conditions and a relatively long time of travel.  The 

results of these concurrent, high-flow MPAs also indicated risk factor “0,” or low on the EPA 

scale. 

Finally, additional water quality testing conducted in December 2012 on Well Nos. 2 and 4 

included MPAs.  This testing also resulted in a risk factor “0.” 

The MPA dates and results are summarized below on Table 5. 
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TABLE 5 
MPA’s and Corresponding Dates  

Well Date Risk Level 
Well No. 2 04/04/07 0-Low Risk 
Well No. 2 04/05/07 0-Low Risk 
Well No. 3 05/15/07 0-Low Risk 
Well No. 3 05/16/07 0-Low Risk 
Well No. 4 04/22/07 0-Low Risk 
   
Well No. 2, 5-day test 08/29/07 0-Low Risk 
Well No. 3, 5-day test 08/29/07 0-Low Risk 
Well No. 4, 5-day test 08/29/07 0-Low Risk 
   
Well No. 2 12/06/12 0-Low Risk 
Well No. 4 12/06/12 0-Low Risk 

 

During development of this Master Plan, WWE conferred with CDPHE engineering and regulatory 

development and support staff.  With respect to the GWUDI determination, WWE had discussions 

with Mr. Bryan Pickle, a key CDPHE decision maker. 

WWE discussed with Mr. Pickle the prior MPA testing that had been performed on the wells and 

provided him copies of the Excel spreadsheet GWUDI screening tools and the Well Construction 

and Testing Reports.  The GWUDI screening tool includes a total score, with greater than 40 

requiring evaluation and less than 40 no evaluation is required.  For all of the wells, the scores are 

50, due primarily to the relatively shallow screened interval depth of each well. 

Other factors reviewed with Mr. Pickle were the distance of the wells from the river (in the case 

of Well 2, 670 feet and Well 4, 1,150 feet) and the controlled watershed runoff. 

Spring runoff can be an important factor that may affect GWUDI determination due to the 

influence of the surface stream on the wells during high spring runoff flow.  However, in the case 

of the Colorado River at the Development, high runoff flows are mitigated by the upstream storage 

in Granby Reservoir and Willow Springs Reservoir.  The runoff below these Reservoirs is highly 

controlled and regulated by the Northern Colorado Water Conservancy District for diversion to 
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the Front Range.  As such, the Granby Reservoir Dam rarely spills and high spring runoff events 

downstream though the Development property occur relatively rarely. 

Based on the results of CDPHE’s initial review of the previous MPA testing and results (especially 

the rigorous 5-day test), distance from the river, and controlled watershed hydrology, Mr. Pickle 

recommended that we not obtain an additional MPA test during the December, 2017 water quality 

sampling.   His initial reactions were that this prior testing adequately demonstrated that the wells 

can be classified as a groundwater source and that additional performance testing may not be 

required. 

Based on this CDPHE finding, WWE recommends proceeding with groundwater treatment for the 

wells at this time.  This was also reviewed with Town staff who concurred that based on CDPHE’s 

findings that groundwater treatment is appropriate. 

The Town staff also suggested and WWE also recommends that space for future filtration 

treatment be allocated at the treatment facility in case of changes in CDPHE regulations, changes 

in the GWUDI findings or possibly other contamination of the wells. 

4.4 Treatment 

As presented above, the Colorado River alluvial aquifer water quality on the Development 

property provides a high quality raw water source supply.  For the purposes of this Master Plan, 

the wells will be treated as a groundwater source supply and not GWUDI.  A GWUDI 

determination would impose additional treatment requirements of the Surface Water Treatment 

Rule which requires filtration.  The Surface Water Treatment Rule would also include added 

disinfection requirements for giardia as well as viruses.   

As a groundwater supply, the level of required treatment is limited to disinfection for virus 

inactivation and chemical addition for corrosion control. 

4.4.1 Disinfection 

Groundwater disinfection will be achieved with liquid sodium hypochlorite (chlorine) for the 

inactivation of viruses and the appropriate chlorine contact time (CT) to achieve 4-log reduction 

of viruses.  The CT will be provide in a pipe chase.  Providing CT in a pressurized pipe allows the 
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groundwater wells to pump directly to the water storage tank.  A benefit of utilizing the 

groundwater wells to pump to the water storage tank is eliminating the redundancy of additional 

distribution system pumping at the water treatment plant.  

Achieving 4-log virus inactivation is a function of the source water chlorine demand, pH, 

temperature, residual chlorine concentration, flow, volume, and baffling factor provided by the 

contact chamber, in this case a pipe chase. 

Subject to final design revisions, the volume necessary in a pipe for this inactivation with both 

wells running concurrently at 785 gpm, is approximately 6,500 gallons (assuming 5 degrees C, 

1 mg/L chlorine residual, and pH adjustment after CT).  This could be achieved in approximately 

500 feet of 18-inch pipe, looped 250 feet out and back to the treatment plant.  This flow rate, 

approximately 785 gpm, would allow maximum day demands to be met in approximately 11 hours. 

4.4.2 Corrosion Control 

To evaluate the Optimal Corrosion Control Treatment (OCCT) for the potable water system, a 

spreadsheet simulation was run that indicated that the raw water had corrosive properties.  The pH 

of the raw well water is relatively low, approaching the lower end of the acceptable SMCL, which 

is pH of 6.5. Chemical addition of sodium hydroxide or soda ash to raise the pH of the raw water 

and minimize potential corrosion is proposed, subject to refinement during final design.    

The possibility for a small system such as the Development to obtain a waiver for OCCT and lead 

and copper sampling requirements can be also explored if the distribution system and related water 

infrastructure is constructed to be free from all lead and copper pipes.  However, if the possibility 

to serve an extended area in the future such as to the Town’s north service area, corrosion control 

will need to be implemented. 

4.4.3 Water Treatment Facility 

The water treatment facility will be a central treatment plant that receives the raw water from all 

of the wells.  A central facility allows for a more efficient and combined treatment plant as well as 

the space for potential future treatment expansion.  Future treatment expansion could pertain to 

additional wells coming on line, and future filtration treatment if the wells are found to be GWUDI 
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at some point in the future.  WWE considered separate wellhead treatment facilities at each well, 

but due to the RV Resort development planning surrounding and adjacent to the well sites, space 

is at a premium.  The approximate location of the Water Treatment Facility is shown on Figure 1. 

The water treatment facility will consist of an enclosed building housing the piping, valving 

(including surge control), flow metering, chemical feed systems and chemical storage and water 

quality monitoring.  A small benchtop work area will be included for operations and a unisex 

lavatory and sink will be provided.   A Portable backup power generator is assumed for use at the 

water treatment facility.  Additional water treatment facility appurtenances will include the ability 

to pump to waste when a well is offline for an extended period.  Depending on the volume of 

chemical storage and the chemical’s hazardous occupancy will determine what fire protection and 

ventilation is required and whether an eye wash and/or emergency shower is required in the water 

treatment facility. 

Outside of the building, the raw water piping will convey the untreated groundwater to the facility 

and the chlorine disinfection pipe chase will be constructed.  The pipe chase will be out and back, 

such that the chlorine residual monitoring at the entry point to the distribution system will occur 

at the treatment facility. 

For operational efficiency, controls for the water treatment facility are planned for coordination 

with the Town’s SCADA.  These controls are anticipated to include water surface elevation 

monitoring in the water storage tank to activate the well pumps and treatment at operator set levels 

as well as remote monitoring and emergency shut-off and operator notification   

WWE will confer further with the project stakeholders to determine the desired aesthetic and 

architectural elements of the treatment facility. 

4.4.4 Location of Flow Meters 

Flow meters are proposed at each of the following locations:   

1. At the discharge from each of the alluvial wells.   

2. At the water treatment facility after treatment.   
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4.4.5 Process Flow Diagram 

A process flow diagram illustrating the water treatment processes is shown in Figure 2. 

5.0 WATER STORAGE TANKS AND DISTRIBUTION PIPELINES 

5.1 Fire Flow Demand and Water Storage Requirements 

5.1.1 Grand Fire Protection District Requirements and Fire Flow Storage 

WWE conferred with Fire Chief / District Administrator Mr. Ronald Thompson, of the Grand Fire 

Protection District, to discuss the fire flow requirements for the Development.  Fire Chief 

Thompson confirmed that the Grand Fire Protection District uses the 2015 International Fire Code  

(IFC) as the applicable code for guidance.  Minimum required fire flow and flow duration for 

buildings are outlined in Appendix B of the 2015 IFC which would apply to the Development as 

would fire hydrant spacing as outlined in Appendix C of the 2015 IFC.  Fire hydrants are to be 

located at a minimum of every 500 feet. 

For the residential and RV components of the Development, Fire Chief Thompson stated that 

hydrant coverage at 1,750 gpm for a two hour duration would be the minimum.  Depending on the 

inclusion of sprinklers (which allow for a significant reduction) fire flows for larger structures 

could be higher.  Currently, the larger RV Resort square footage facilities such as the Main 

Clubhouse and the Community Center are contemplated to include sprinklers, and therefore the 

1,750 gpm hydrant fire flow would apply.  Note however, if sprinklers are not included, hydrant 

fire flow would increase to 2,750 gpm and require an additional 120,000 gallons in storage for the 

incremental increase. 

Typically per code requirements, vertical building construction may not commence until the fire 

protection infrastructure is in place.  However, WWE and Fire Chief Thompson discussed 

scenarios that may allow exception to this code requirement.  For example, if the larger facilities 

were under construction, the fire protection district could define required fire flows, such as 2,000 

to 3,000 gpm, and then designate acceptable draft water sources that are available for utilizing with 

their pumper trucks.  Acceptable draft water sources could include the Colorado River or the 

existing ponds on the property. 
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The minimum water storage volume to address fire suppression for the Development is 1,750 gpm 

for a minimum of two hours, or 210,000 gallons, assuming sprinklers. 

5.1.2  Operational and Emergency Storage 

In addition to the water storage volume for fire suppression, the Development water storage tank 

will fulfill operational and emergency storage requirements.  Operational storage is intended to 

provide for peak hourly demands and flexibility for daily operations.   Emergency storage volume 

is intended to provide water during events such as main breaks, equipment failure or power outages 

and is based on a perceived risk and the desired degree of system dependability. 

 

WWE recommends that operational and emergency storage equal the maximum day water 

demand.  As calculated earlier, the maximum day water demand is 529,400 gallons. 

 

5.1.3 Total Water Storage Volume Requirements 

Fire Flow Storage:    210,000 gallons 

Operational and Emergency Storage:  529,400 gallons 

Total Storage Volume Required:  740,000 gallons 

5.2 Distribution System Pressure Zone and Water Storage Tank Location  

The public water pipeline distribution system consists of ductile iron pipe that was installed in 

2007, some of the major public components of which are shown on Figure 1.  An as-built drawing 

including this infrastructure was compiled by the prior property owner.  The condition and integrity 

of this existing piping will be tested and confirmed acceptable prior to implementation in the PWS 

and acceptance by the Town. 

The distribution system provides a looped network crossing the Colorado River near the bridge 

and near the western extent of the development (Figure 1). 

The water storage tank will be located at the location and elevation planned for in the 2007 design 

with a floor elevation of 8,137.10 feet (Figure 1).  This location was established to match the 

Town’s pressure zone for consistency with potential future connection with the Town and for 
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provision of adequate distribution system pressure to the new development.  This location is also 

served by the existing distribution piping network that was previously installed. 

Atwell used this elevation for hydraulic modelling for fire flow suppression and determined this 

will provide adequate distribution pressure and fire flow for the development.  From this water 

storage tank elevation, distribution service to the Development will range between approximately 

70 psi at the highest elevation development north of the river (as determined by the Atwell 

modelling) to approximately 120 psi at the lower evaluations south of the Colorado River. 

This distribution pressure range is within accepted municipal standards, which also generally 

require pressure relief valves (PRVs) at the individual residential and commercial structures.  

However, these pressure may be too high for RV hookups, where there aren’t individual PRVs.  

To address this higher pressure at the RV sites, Atwell is planning for provision of PRVs within 

the distribution system at these locations. 

A buried post tensioned or cast-in-place concrete tank is recommended for the Development water 

storage tank.  These construction options provide the preferred aesthetic of a buried tank, and 

provides the greatest long-term value.  Another design consideration is the cold wintertime 

temperatures whereby a buried tank is preferred to an above grade steel storage tank with respect 

to freezing.  The Town has also expressed their operational preference for buried concrete.  

6.0 INFRASTUCTURE OWNERSHIP AND OPERATION 

The Water Service Agreement defines which potable water facilities will be owned by the Town 

and which Sun will retain, which will result in two separate public water system (PWS) serving 

the Development.   

The major potable water infrastructure such as the wells, treatment facility, water storage tank and 

main distribution system contained within the public roadways and on Town Property will be 

developed within the existing Town PWS.  This will a CDPHE Plan Submittal, design drawings, 

technical specifications and Basis of Design Report for construction approval for the Town’s PWS 

ownership and operation. 
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Sun’s private infrastructure within their development parcels will become a separate PWS, which 

will be a Consecutive water system to the Town to be owned and operated by Sun.  A “Consecutive 

System” is defined as a PWS that receives some or all of its finished water from one or more 

wholesale systems, in this case the Town’s PWS.  To operate a new Consecutive PWS a New 

System Capacity Planning report and application will need to be submitted to the CDPHE.  The 

New System Capacity Planning is developed to ensure new PWSs have adequate technical, 

managerial, and financial (TMF) capacity to build, manage and operate a new waterworks.   

CDPHE reviews the TMF capacity of the new PWS against the requirements within their planning 

manual.  This documentation will include such items as a monitoring plan, backflow prevention 

and cross-connection control plan, operation and maintenance manual, financial information, etc.  

Sun’s Consecutive PWS will be operated under the responsible care and oversight of a State 

licensed Operator in Responsible Charge (ORC), which can be either a Sun employee or a contract 

operator. 

7.0 FUTURE FACILITY EXPANSION/SCALABILITY 

An important aspect of this Master Plan is consistency with, and consideration of, potential future 

expansion of the potable water infrastructure.  The initial design and construction is currently 

slated to serve the needs of the Development, but future expansion of the infrastructure could 

become necessary for a number of purposes.  This expansion could involve service to additional 

facilities that may be developed on the Town’s property outside of the Development, future 

connection to the Town’s distribution system as either an emergency interconnect or to serve the 

Town’s north service area, a possible future need to add filtration to the water treatment and/or 

possible service to future development that could occur at the parcels at the intersection of US 

Highways 34 and 40.  Although not part of the initial infrastructure development, an emergency 

interconnect with the Town’s north service area, which could be normally closed, is recommended 

for future implementation. 

 

The Master Plan was prepared to allow for flexibility for expansion.  The Development can be 

served by two of the existing wells so a future source supply could be developed for other purposes 

utilizing the other wells.  The design of the treatment plant will also consider the potential of 
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additional capacity as well as space-expansion allocation for filtration should filtration become 

necessary in the future.  The water storage tank elevation is consistent with the Town’s north 

service area pressure zone if there were a distribution connection in the future.  The tank site has 

adequate area to allow for future expansion.   

8.0 SCHEDULE FOR DESIGN, REGULATORY APPROVALS AND CONSTRUCTION 

To achieve the planned Development schedule, final design should commence immediately upon 

stakeholder acceptance of the elements outlined in this Master Plan.  Two of the critical path items 

include time required for CDPHE review and approval of the potable water infrastructure designs 

and time required for the construction of the water storage tank. 

 

CDPHE’s approval is required by State statute prior to commencement of construction.  (Note 

however that designs can be bid to potential contractors during the approval process.)  The CDPHE 

submittal must include final design drawings, technical specifications, and a basis of design report.  

For the purposes of the Development, WWE recommends two separate CDPHE submittals: 1) an 

initial submittal to expedite the water storage tank (as the longer lead construction item), and 2) a 

submittal for the groundwater wells and treatment facility. 

 

CDPHE policy for review of plan submittals includes a stated goal of initial review and comment 

within 45 days of submission.  However, of late, this goal has not been obtained and reviews have 

routinely taken up to four months due to CDPHE staffing shortages.  WWE will endeavor to 

receive expedited review, if possible.  CDPHE Criteria includes the need for two quarters of water 

quality data to support the design.  WWE will clarify if this is required for the Development given 

all the historical data already obtained, and if required, whether only one well could be sampled as 

the prior water quality had demonstrated consistency across the aquifer. 

 

The CDPHE submittals will be on behalf of the Town, as they will become part of the Town’s 

PWS.  WWE will work with Town staff during design to help streamline Town’s review and 

approval of the designs and plan submittal. 
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In order to achieve the 2019 construction goal, the water storage tank construction should begin in 

the second half of 2018.  A goal would be to complete the excavation and placement of the concrete 

floor prior to the onset of hard freeze.  Construction on the remainder of the tank could then proceed 

through the winter months.  Equipping the wells, installing the raw and treated water piping and 

constructing the water treatment plant is not expected to take as long as the water storage tank 

construction. 

 

Contractor interest and availability, particularly for the water storage tank is another factor that 

could impact the construction schedule.  As the designs near finalization, WWE will communicate 

the upcoming projects to the contractor community in an effort to generate interest in advance of 

bidding. 

 

Another schedule relates to installation and availability of fire flow suppression prior to starting 

vertical construction.  As was discussed earlier, this will require coordination with the Fire Marshal 

in an effort to gain authorization to construct the Development improvements concurrent with the 

construction of the potable water infrastructure. 

9.0 OPINION OF PROBABLE CAPITAL COSTS 

WWE has prepared an opinion of probable capital costs for the potable water system major 

infrastructure.  The three main components of the main potable water infrastructure are: 1) wells 

and raw water raw pipelines, 2) the potable water treatment system, including controls, and 3) the 

potable water storage. 

Operational and Maintenance costs are not quantified in this Master Plan.  They are addressed in 

the Water Service Agreement, whereby the Town shall impose monthly water service charges on 

the Development based on the master meter readings.  These water service charges shall be billed 

per one-thousand (1000) gallons.  The Town’s Fees shall be set to recover actual operating costs 

and projected maintenance, repair and replacement costs. 

The wells and raw water raw pipelines consists of two groundwater wells capable of yielding the 

maximum day demand of 368 gpm with the largest well removed from service.  The treatment 

system is planned to include chlorine disinfection and corrosion control, a CT pipe chamber, a 
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treatment building and controls.  The potable water storage consists of one water storage tank of 

740,000-gallons at the elevation of the Town pressure zone. 

A summary of the opinion of probable capital costs is presented in Table 6.  More detailed 

calculations are presented in Appendix D. 

TABLE 6 
Summary of Opinion of Probable Capital Costs                                                   

Study Estimate Phase  

Component Probable Capital 
Costs 

Wells and Raw Water Pipelines $  460,000 
Treatment Facility and Contact Chamber $  1,180,000 
Water Storage Tank $   1,900,000 
Contingency (15 percent) $  540,000 
Engineering (15 percent) $  610,000 

Total $4,700,000 
 
Note: Probable Capital Costs includes a 15 percent contingency. 

 
Opinion of Probable Costs excludes the following: 
  1. Construction dewatering 
  2. Landscaping and landscape restoration 
  3. Storm water detention and/or conveyance facilities 
  4. Land acquisition 
  5. Rock excavation 
  6. Attorney and legal fees 
  7. Landscape or pavement restoration 
  8. Three phase power to site 
  9. Additional well piping 
10. Minor distribution system piping 
11. Domestic service connection piping 
12. Tap fees 
13. Emergency backup power 
14. Offsite utility domestic connection piping 
15. Operations and maintenance 
16. Surveying 
17. Permitting 
18. Traffic Control  

Opinion of probable capital costs (referred herein after as cost estimates) are often prepared at 

several points during project planning and design.  The expected level of accuracy is directly 

proportional to the level of engineering effort applied and known details.  Each category of 

estimate must be carefully prepared from the conceptual level to the facilities plan level, 

preliminary design and final engineers’ estimate. 
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WWE recommends four levels of accuracy for construction cost estimating categories.  Table 7 

summarizes the four major categories. 

TABLE 7 
Categories of Cost Estimates 

Category Project Level Expected Accuracy Based on 
Estimated Cost (%) 

Conceptual Pre-study estimates and screening of alternatives +50 to -30 
Study Estimate Pipe routing studies and master plans +30 to -20 

Preliminary Estimate Predesign report +20 to -10 
Detailed Estimate Completed plans/specs +15 to -  5 

The cost estimates presented in this report are considered to be at the study estimate phase 

(Category 2).  Therefore, an estimated cost may range from 30 percent higher than estimated 

to 20 percent less than estimated.  This range does not account for easement acquisition costs, 

rock excavation, or permitting. 
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River Run Ranch & Smith Creek Crossing  
Nonpotable Water System Master Plan 

1.0 INTRODUCTION 

Sun River Run Ranch RV, LLC (Sun) is planning a recreational vehicle resort called River Run 

Ranch and a manufactured homes community called Smith Creek Crossing (Development) in 

Granby, Colorado on property previously planned for the Shorefox Development. Wright Water 

Engineers, Inc. (WWE) previously performed extensive nonpotable water engineering work on the 

Development property, including water rights engineering and design of diversions, pump stations, 

and pipelines. 

The proposed plans for the Development regarding the nonpotable infrastructure do not differ 

substantially from the prior Shorefox plans.  When the Shorefox development construction ceased, 

the nonpotable water infrastructure was in various stages of completion.  This Nonpotable Water 

Master Plan (Master Plan) was prepared to document and summarize the status of construction of 

the nonpotable water infrastructure and to outline the work remaining to serve the needs of the 

Development.  An operations manual will need to be prepared to address operation and 

management of the infrastructure to meet the needs of the Development.  

WWE prepared this Master Plan in accordance with the Water Service Agreement (attached as 

Appendix A) between Sun and the Town of Granby (Town) and in conjunction with discussions 

and meetings with Sun staff, their attorneys, and their site civil engineer, Atwell, LLC. For this 

Master Plan, WWE has utilized the following documents: 

• Water Service Agreement (WSA) and Exhibits 4 and 5, as approved May 23, 2018. 

• GDL/Shorefox Ponds Status Report, WWE, November 2010 (Ponds Status Report). 

• Granby Development Lands (Shorefox Development) Augmentation Infrastructure Status 

Report, WWE, August 2010 (Augmentation Status Report). 
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• Shorefox Development, LLC Nonpotable Water System Diversion Structure and Pump 

Vault No. 5 Basis of Design Memorandum, WWE May 1, 2007 (Diversion No. 5 Basis of 

Design). 

• Water Court Decrees in Case Nos. 03CW333, 03CW334, 03CW336, 05CW288, and 

06CW257. 

Water rights for the nonpotable facilities were obtained through a series of water court decrees that 

are now owned by the Town and are incorporated into the Water Service Agreement for use in the 

Development.  WWE recommends that the names included in the decrees be maintained with the 

exception of dropping “Shorefox” from the name.  This will facilitate maintenance and submittal 

of diversion records to the Division of Water Resources.  In addition, the original plan anticipated 

that there to be a single north pond and one south pond, but since the ponds have been laid out in 

cells, the naming convention of North Ponds A, B, and C and South Ponds A and B have been 

adopted.  Table 1 shows the names of facilities in the decrees and the corresponding names to be 

used going forward. 

TABLE 1 
Structure Names 

Decreed Name Referenced Name Ownership 
South Shorefox Pond South Pond A, South Pond B Town 
North Shorefox Pond North Pond A, North Pond B, North Pond C Sun 
Shorefox Augmentation Pond No. 1 Augmentation Pond No. 1  Town 
Shorefox Augmentation Pond No. 2 Augmentation Pond No. 2  Town 
Shorefox Diversion No. 1 Diversion No. 1 Town 
Shorefox Diversion No. 2 Diversion No. 2 Town 
Shorefox Diversion No. 3 Diversion No. 3 Town 
Shorefox Diversion No. 4 Diversion No. 4 Town 
Shorefox Diversion No. 5 Diversion No. 5 Town 
Shorefox Cutthroat Trout Refugium Cutthroat Trout Refugium Town 
Shorefox Fish Pond System Fishing Pond Sun 
Shorefox Well No. 2 Well No. 2 Town 
Shorefox Well No. 3 Well No. 3 Town 
Shorefox Well No. 4 Well No. 4 Town 
Shorefox Well No. 5 Well No. 5 Town 
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The Development’s multiple nonpotable water facilities generally include: 

1. Source water supply, pumping and conveyance, including Diversion No. 5 and Colorado 

River Pump Station, the Smith Creek Diversion and Pump Station, and the Selak-Larabee, 

Peterson No. 1 and Griffith Ditches along with associated pipelines. 

2. Pond(s) for water rights augmentation purposes, Augmentation Ponds No. 1 and 2 and 

release pipelines for water return to the Colorado River and to allow freshening flows to 

the North Ponds. 

3. Ponds for aesthetic and recreational uses, South Ponds A, B, and the Fishing Pond south 

of the river and North Ponds A, B, and C north of the river. 

4. Storage, pumping and distribution for irrigation throughout the Development. 

These features and facilities are shown schematically on Figure 1.  Additionally, the irrigation 

planned for the Development on the south side of the river will be provided from the nonpotable 

sources. 

A recirculating stream is being considered using the Selak-Larabee Ditch from the eastern property 

to South Pond A.  If Sun chooses to pursue this feature, a pump station will be needed to deliver 

water from South Pond A up to a terminal pond near the northern entrance.  This amenity is not 

included in this plan as details are not yet available. 

1.1 Development Schedule and Infrastructure Phasing 

Sun’s development plans consist of two separate parcels to house the River Run Ranch, along with 

a third parcel to be composed of the manufactured homes community.  As stated in the PDPD 

Narrative, development plans for the recreational vehicle resort generally consist of the following 

two development parcels: 

The proposed RV resort will be defined by two distinct north/south development 

sections. The southerly half will be the heart of the RV resort development and is 

comprised of traditional RV sites, park models, and yurts/safari tents (also known 

as glamping). It will also include amenities such as: clubhouse and fitness center, 
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recreation center, resort camp store, the adventure center, and various other 

sports/activity conveniences.  

The northern half of the development will also include traditional RV sites, as well 

as park models, vacation villas, and various amenity areas. The northern 

development will also include amenities such as community centers and 

recreational areas to serve the distinct resort areas. 

The third development parcel, Smith Creek Crossing, is also planned for the southern portion of 

the property.  For the purposes of this water Master Plan, “Development” refers to all three of these 

parcels collectively.  These three parcels are shown schematically on Figure 2. 

The currently planned number and types of units are detailed on Exhibit 4 of the Water Service 

Agreement.  The final makeup of the parcels may vary from these planning numbers; however, 

the overall development is subject to a single family residential equivalent units (SFE) limitation 

of 969 provided for in the Water Service Agreement.  Exhibit 5 of the Water Service Agreement 

provides the dry year augmentation plan operation for the SFEs in Exhibit 4. 

Sun and Atwell are working to develop the southerly half of the RV Resort. This southerly portion 

of the RV Resort contains approximately one half of the individual RV Resort units, with the other 

half planned for development on the northerly parcel. 

Phasing for the southerly half of the RV Resort and the Manufactured Homes is anticipated within 

5 years, with initial site construction having already commenced.  The development on the 

northerly RV Resort is not anticipated to occur for at least 5 years. 

In summary, approximately two thirds of the Development units will be constructed in the near 

term (the southerly portion of the RV Resort and the Manufactured Homes community,) and the 

other one third of the development to the north of the river, 5 years or more into the future. 

For nonpotable water infrastructure planning and phasing, the first phase of development will 

require improvements to the aesthetic and recreational ponds to the south of the Colorado River, 

the diversions and pump stations, and augmentation storage adequate to serve the initial 
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development.  Construction of the aesthetic and recreational ponds to the north of the Colorado 

River and additional augmentation storage will not be required for at least 5 years or more. 

1.2 Irrigation Plan 

WWE and Sun’s landscape and irrigation consultants (RVi and Hydrosystems) have evaluated the 

source water that should be used for irrigation within the development on both the north side and 

the south side.  The south side was historically irrigated by three ditches (Selak-Larabee, Peterson 

No. 1 and Griffith), which are able to irrigate within historical boundaries in priority without 

augmentation.  Even though some of the ditch rights are junior to downstream calling water rights, 

such as the Shoshone Power Plant, the rights are included in the historic users’ pool (HUP) and 

are “Green Mountain Reservoir protected,” meaning that releases are made from the reservoir to 

cover depletions from the ditches.  So long as the ditch rights are used for irrigation, they should 

not be curtailed and should not need to be augmented.  It was therefore decided that the south side 

should be irrigated using nonpotable water—primarily from the ditches.  To the extent that 

proposed irrigation falls outside of the historical boundaries, the irrigation water will have to come 

from a new diversion from the Colorado River (Diversion No. 5) and be augmented when out of 

priority. 

The irrigation rights in these ditches that are associated with the property are owned by the Town.  

Sun has the ability to use the rights in accordance with the terms of the WSA with the Town.  

Because most of the south side was historically flood irrigated by the three ditches, there will be 

more than an adequate water supply for proposed landscape irrigation.  The WSA also allows for 

Sun to use consumptive use credits from the dry up of historically irrigated land under the ditches. 

Much of the north side was historically irrigated by the Bunte Highline Ditch, which runs near the 

northern property boundary.  The irrigation water right that was used was not included in the 

purchase of the property by the Town.  Therefore, any proposed irrigation will need to occur using 

a junior water right from the Colorado River and augmented when out of priority.  The project 

team determined that there was not a benefit to bringing a separate nonpotable irrigation water 

system to the north side if its use needed to be augmented.  The conclusion was that the limited 
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irrigation on the north side will occur from the potable water system served by the wells.  This 

irrigation demand was factored into the potable water system design basis. 

2.0 WATER RIGHTS SUMMARY 

The water use within the development is dictated by a series of water court decrees and the WSA 

between Sun and the Town.  Although the decreed water rights are all owned by the Town, the 

WSA provides that the water rights be used for the benefit of the Sun development as the highest 

priority. 

There are several decrees for the property that relate to the nonpotable water system and its related 

plan for augmentation.  These decrees were originally filed on behalf of the Shorefox development 

and finalized when the property was owned by CNL, prior to acquisition by the Town.  The water 

rights decreed in these cases are limited for use on the historical Shorefox property, which contains 

the parcels being purchased by Sun for the Development.  Exhibit A from Case No. 03CW336 

provides an overview map of all of the water rights decreed for the Shorefox development. 

Case No. 03CW333 was originally intended to supply the irrigation water for the golf course 

proposed under the Shorefox development.  Although there is no longer a golf course proposed in 

the Development, the decreed provides for irrigation of up to 25 acres outside of the historically 

irrigated lands under the three ditches.  To the extent that the landscape plan calls for irrigation 

outside of the historical boundaries, the plan for augmentation in Case No. 03CW333 will allow 

for the diversions to occur even when out of priority. 

Case No. 03CW334 established water rights for the Shorefox Well Nos. 2 through 5, three of 

which have been constructed.  Each well is decreed for 2.0 cfs, or about 900 gpm, for domestic, 

commercial, municipal, irrigation, and fire protection.  To date, Well Nos. 2, 3, and 4 have been 

constructed.  The demand from the municipal system was assumed to be 350 gpd per EQR, plus 

1,000 ft² of irrigation per EQR, for up to 1,200 EQRs in the decree.  The wastewater from the 

development was assumed to be treated at the Granby Sanitation District plant on the Fraser River 

with a 5-percent consumptive use factor.  The sprinkler irrigation provided by the municipal 

system was assumed to be bluegrass with a consumptive use of 1.42 AF per acre at an irrigation 

efficiency of 80 percent.  The out-of-priority depletions from the potable water system will be 
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augmented under Case No. 03CW336, which includes nonpotable facilities such as Augmentation 

Pond Nos. 1 and 2. 

Case No. 03CW336 decreed the historical consumptive use (HCU) credits associated with the 

irrigation under the Peterson No. 1, Griffith, and Selak-Larabee Ditches.  The Peterson No. 1 and 

Griffith Ditches divert on the right bank of the Fraser River and the Selak-Larabee Ditch diverts 

on the left bank of the Colorado River.  All three ditches historically irrigated lands on the south 

side of the river.  To the extent that the lands are not dried up, the decree allows for the continued 

irrigation using the senior rights within the historical boundaries.  Although much of the property 

north of the river was historically irrigated, the water rights are controlled by others and the 

associated consumptive use has not been quantified in Water Court. 

Case No. 06CW257 decreed Augmentation Pond Nos. 1 and 2, which will provide releases to the 

Colorado River to augment out-of-priority depletions in combination with HCU credits and 

releases from Wolford Mountain Reservoir via exchange.  Case No. 05CW288 provided additional 

points of diversion from the Colorado River for filling the onsite ponds, including Augmentation 

Pond Nos. 1 and 2.  Diversion No. 5 was included in this decree for a filling rate of 5.0 cfs for the 

Augmentation Ponds and a rate of 4.0 cfs for the North Ponds and the South Ponds. 

  



River Run Ranch & Smith Creek Crossing 
Nonpotable Water System Master Plan 

 

981-062.430 Wright Water Engineers, Inc. Page 8 
November 2018 

3.0 DIVERSION STRUCTURES AND PUMP STATIONS 

The original Shorefox development included Diversion No. 5 and Colorado River Pump Station 

(Diversion No. 5) from the Colorado River, the Smith Creek Pump Station, and the golf course 

irrigation system pump station located at the western edge of Pond B.  Sun’s Development will 

require Diversion No. 5 and Colorado River Pump Station, Smith Creek Diversion and Pump 

Station, and a new irrigation pump stations.  An irrigation pump station located at South Pond A 

will serve the areas south of the Colorado River.  The irrigation pump station is being designed by 

Sun’s irrigation consultant.  Diversion No. 5 and the Smith Creek Pump Station, both previously 

designed by WWE, are addressed herein.  For the Shorefox development, all of the pump stations 

were planned to utilize pump skids supplied by Rain Bird, and in the case of Diversion No. 5 and 

Smith Creek, WWE designs were prepared to be compatible with those pump skids.  These pump 

stations were also designed to be contained within buried concrete vault structures. 

3.1 Diversion No. 5 and Colorado River Pump Station 

Diversion No. 5 was originally designed to divert up to 5 cubic feet per second (cfs) from the 

Colorado River.  This diversion rate was based on the time-period window assumed available for 

in-priority diversion during high spring run-off conditions.  Namely, the ability to fill up to 120 

acre-feet (AF) of augmentation storage in an approximately three-week window.  This will occur 

under free river conditions, which will generally occur during spring runoff between April and 

June.  Short-term, limited free river conditions may also be available during other times of the 

year.  During spring runoff, the pumps will typically run continuously until the Augmentation 

Ponds are filled.  

Secondary and tertiary design points were also identified for the pump flow rates in order to 

provide irrigation and freshening flows to the South Ponds at a lower flow rate.  The flow rates 

were summarized in the Basis of Design Memorandum as shown in Table 2. 
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TABLE 2 
Design Points and Flows 

Design Point  Function  Flow  
(cfs)  

1  Augmentation  5  
2  Irrigation  0.5-2.2  
3  Freshening Fills  0.5-2.2  

 

The diversion structure and pump station, along with the fill pipeline to the Augmentation Ponds 

were all planned to be seasonal, requiring shutdown and winterization during cold weather, with 

the ability to recharge them during the winter season, if desired. 

WWE prepared a Basis of Design Memorandum addressing Diversion No. 5, which is included in 

Appendix B.  WWE is currently working with RVi and Hydrosystems to develop the nonpotable 

irrigation demand to be satisfied by Diversion No. 5; however, it is anticipated that the design flow 

rates will fall within the range identified in Table 2. 

3.1.1 Existing Conditions 

WWE previously prepared a design for Diversion No. 5, but it was never constructed.  The design 

included a diversion structure on the south bank of the Colorado River, just east of the bridge over 

the river, a pump vault, valve vault, and associated yard piping.  The piping was designed to be 

compatible with the Rain Bird supplied pumps.  Controls were to be provided with the pumps and 

contained in what was to be the adjacent guard house. 

According to the as-built drawings of the Shorefox infrastructure prepared for the prior property 

owner, the fill pipeline to the Augmentation Ponds does not appear to have been constructed.  

WWE is operating under the assumption that none of the infrastructure associated with the 

nonpotable pipelines has been constructed. 

3.1.2 Required Improvements 

In WWE’s Augmentation Ponds Status Report, design modifications and work to implement these 

structures was detailed.  This includes: 
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• Modification of the Colorado River to provide grade and flow control to allow the diversion 

structure to function properly, particularly under low-flow conditions. This work will 

include a grade-control check structure across the river to provide a water surface elevation 

immediately downstream of the diversion structure location in conjunction with the river 

bed grade below the Colorado River Bridge. An upstream vane or other channel 

modification is also planned to direct low-flows to the bank with the diversion structure.  

This work will require a U.S. Army Corps of Engineers (USACE) Section 404 permit.  A 

river bed survey should be performed to prepare this design. 

• Modification to the pump vault design to meet operating requirements for the submersible 

pumps.  

• The final selection of a de-icer for occasional winter operation needs to be specified and 

incorporated into the design, if winter operation of the diversion structure and pump vault 

is desired by Sun. Alternatively, if winter operation of the diversion structure and pump 

vault are not required, the design should be modified to remove all winterizing measures. 

• The control panel was previously proposed to be located in the Shorefox Guard House. A 

new location needs to be identified and the control panel/enclosure needs to be properly 

designed. 

• Power supply to the pump vault needs to be provided. The pumps require three-phase 

power.  

• Pipelines to provide nonpotable water to the north and South Ponds will also need to be 

designed and constructed. 

3.2 Smith Creek Diversion Structure and Pump Station 

The Smith Creek Diversion Structure and Pump Station was designed, bid and believed to have 

been at least partially constructed in 2007.  This facility’s purpose was to supply water into the 

South Ponds for open space and golf course irrigation and to maintain pond aesthetics.  The 
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pumping rate design point peak flow of 2.2 cfs was based upon up to 3 AF per day irrigation and 

an allowable draw down in the South Ponds not to exceed approximately 6 inches. 

The Smith Creek Pump Station will provide a similar function and design point as the Colorado 

River Pump Station for irrigation supply and freshening flows to the South Ponds for the 

Development. 

WWE’s design of this structure was based on pumps to be supplied by Rain Bird directly to 

Shorefox under separate contract.  The facility consists of a diversion structure in Smith Creek, a 

pump vault with redundant submersible pumps and a valve vault.  The discharge was to be to the 

nonpotable piping (designed by others), to the South Ponds. 

3.2.1 Existing Conditions 

WWE did not provide services during construction on the Smith Creek diversion project, and until 

recently were unaware of the status of completion.  However, based upon observation of recent 

aerial photography and site observations, it appears the diversion structure, pump vault and valve 

vault were constructed in 2007.  The status of the pumps that were to be supplied separately is 

unknown.  We do not know if the existing facilities were constructed in accordance with the WWE 

design. 

Additionally, based upon the as-built documentation prepared for the property’s prior owner, it 

also appears the nonpotable fill pipeline may have been constructed to a terminus at the western 

edge of Pond B.  

The design plans for Shorefox assigned the improvements necessary to the Smith Creek channel 

to a separate consultant.  WWE is unaware that any improvements or modifications were made to 

the channel to allow the diversion structure to function properly, and reconnaissance of this area 

is needed to determine if further modifications should be performed.  Any work in the channel will 

likely be subject to a Section 404 Permit from the USACE. 
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3.2.2 Required Improvements 

Upon confirmation of the status and condition of the diversion structure, pump vault and valve 

vault and assuming the pipeline condition are accurately portrayed on the as-built drawing, the 

following improvements are recommended: 

• WWE will work with Sun’s irrigation consultant to refine the design flow for the Smith 

Creek Diversion Structure and Pump Station.   

• Procurement and installation of the pump skid, and/or any piping modifications necessary 

if different pumps were selected. 

• Completion of the fill pipeline to the eastern extent of Pond B would be beneficial for flow-

through water quality purposes. 

• Grade and channel improvements to Smith Creek to set the proper water surface elevation 

for diversion.  This work will require a USACE Section 404 permit. 

• Power supply to the pump vault needs to be provided. 
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4.0 AESTHETIC & RECREATIONAL PONDS 

The Development includes six ponds for aesthetic and recreational uses.  These are planned to be 

prominent features of the development and actively utilized for fisheries and human powered water 

sports, such as stand up paddle boarding and kayaking.  While there will be incidental human 

contact, they are not currently contemplated for designated swimming areas. 

Although Sun’s development will occur around South Ponds A and B, the ponds themselves 

remain owned by the Town and will be subject to public use.  North Ponds A, B & C are located 

in the north parcel and are owned by Sun and will be restricted for use by their customers only. 

The WSA identifies priorities for operation of South Ponds A and B by the Town. 

4.1 Existing Conditions 

When prior construction on the property ceased, the ponds were in various stages of completion.  

Generally, the ponds to the south of the Colorado River were mostly complete, while those to the 

north of the river where in various stages of completion when construction ceased.  In November, 

2010, WWE conducted a visual reconnaissance of the ponds and inventoried and categorized the 

completion status in the Ponds Status Report.  Detail of the ponds status are provided in that report 

(see Appendix C).  Following is a brief summary of each of the 6 ponds. 

4.1.1 South Ponds 

South Pond A construction represents a nearly completed project. The pond lining appears to be 

installed in the northern portion of the pond and rock edge treatment is dumped (not placed) along 

the bank.  Documentation on the intake for the golf course irrigation pump station is lacking. 

South Pond B appears to have been generally constructed to shape and volume.  It should be 

confirmed that a liner is in place as the pond has been maintained full despite no apparent filling 

source.  South Pond B has an overflow channel that gravity feeds into South Pond A. 

South Pond B is also being contemplated by Atwell to function as a stormwater pond for Sun’s 

development.  The proposed improvements will need to account for this additional purpose in the 

final design. 
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The Fishing Pond construction appears essentially complete.  However, WWE does not believe a 

liner is in place, as the pond is noted to be generally full, without any known tributary inflow, and 

a ditch south of pond was observed with standing water at similar elevation to pond water surface. 

4.1.2 North Ponds 

North Pond A appears to have been rough graded, although it does not appear to have been lined. 

North Pond B is the least completed of the aesthetic ponds.  Excavation was not completed at the 

time the construction ceased. 

North Pond C appeared to be fully excavated and lined.  Some of the liner has been exposed to the 

elements and may need repair.  Confirmation of the completeness and integrity of the liner is 

needed. 

None of the three ponds have any formal inlet, outlet or spillway structures and no edge protection 

had been placed.  None of the North Ponds are contemplated to be constructed to operational status 

as part of the initial phase of development. 

4.2 Proposed Improvements 

Remaining work for the South Ponds includes determination of the liner status in South Pond B 

and the Fishing Pond. 

If the Fishing Pond is not lined, then it will be classified as a well by the DWR as it intercepts 

groundwater.  The DWR will require a well permit if it remains unlined.  Alternately, the pond 

could be lined, but guidance would be needed regarding potential Section 404 Permitting issues. 

Additional recommended work for South Ponds includes: 

1. Hydraulic inlet and outlet structures. 

2. Fill pipelines from the diversion structures and pump stations.  

3. Edge treatment completion.  
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4. Provisions incorporated for maintaining water quality. 

Since the South Ponds are owned by the Town, all proposed improvements will need to be 

coordinated with the Town. 

Water quality maintenance is contemplated to include periodic “freshening flows” and possibly 

via mechanical means, such as mixers or aeration.  WWE also recommends that South Ponds A 

and B both have a pipe-weir outlet structure that allow flows to be released from the lower water 

elevations to promote pond turnover and improved water quality, if feasible.  Improvements to the 

South Ponds will likely be a joint project with the Town as the owner of the ponds.  

Additional recommended work for North Ponds includes: 

1. Excavation and lining of Pond B. 

2. Verify status of liner in Pond A. 

3. Lining repair of Pond C. 

4. Fill pipelines from Diversion No. 5 and the Colorado River Pump Station.  

5. Fill pipelines and/or channel conveyance for fill of North Ponds from the augmentation 

pond(s). 

6. Hydraulic inlet, outlet and spillway structures. 

7. Edge treatment completion.  

8. Provisions incorporated for maintaining water quality. 

Water quality maintenance of the North Ponds will employ the same strategies as for those on the 

South Ponds.  None of the North Ponds is anticipated to make releases of stored water; therefore, 

they may not need to be constructed with low-level outlets. If low-level outlets are incorporated 

into the final design, then the design will need to avoid creating jurisdictional dams by keeping the 

height between the outlet and the spillway less than 10 feet. 
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5.0 AUGMENTATION PONDS 

5.1 Existing Conditions 

When prior development on the property ceased, the Augmentation Ponds were mostly excavated, 

but no hydraulic structures had been constructed and the status of liners was unknown.  In August, 

2010, WWE conducted a visual reconnaissance of the Augmentation Ponds and documented their 

construction status in the Augmentation Infrastructure Status Report (see Appendix D).  Additional 

information on the Augmentation Pond status was determined during a follow-up investigation 

and survey that culminated in the Ponds Status Report in November 2010.  Following is a brief 

summary. 

Augmentation Pond No. 1 (the northernmost of the two ponds) was planned to be 11.9 surface area 

acres, 10.0 feet deep and 98 AF in volume.  This pond was field surveyed in 2010 and estimated 

to be as-built approximately 91 AF, at two feet of freeboard.  WWE’s visual observations 

suggested that clay lining was in process when construction ceased with additional clay stockpiled 

on site, presumably for continued lining. 

Augmentation Pond No. 2 (the southernmost of the two ponds) was planned to be 12.1 surface 

area acres, 10.0 feet deep and 99 AF in volume.  This pond was also field surveyed in 2010 and 

estimated to be 94.2 AF, at two feet of freeboard.  Augmentation Pond No. 2 appeared to have at 

least a partial clay liner when visually inspected in 2010, although the permeability of the material 

is unknown. 

In general, for both Augmentation Ponds: 

• Excavation is mostly complete. 

• No hydraulic structures for the ponds exist (inlet structures, outlet structures, spillway or 

overflows). 

• The return pipeline to the Colorado River was not constructed. 
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• No edge protection had been placed, and cobble and stones apparently for shoreline 

armoring were stockpiled. 

• The placed clay lining material has been subjected to repeated wetting and drying and the 

surface did not appear well compacted.  Additional investigations by Kumar & Associates 

has determined that the clay liner was only partially installed in Augmentation Pond No. 2 

and does not exist in Augmentation Pond No. 1. 

Depending upon the specific outlet structure concept for the augmentation return pipeline to the 

Colorado River, the as-built depths of the Augmentation Ponds could be classified as jurisdictional 

structures as defined by the Colorado State Engineer’s Office Rules and Regulations for Dam 

Safety and Dam Construction. The ponds, as excavated holes in the ground, are not in and of 

themselves jurisdictional. However, if a gravity drain outlet pipeline was installed at the bottom of 

the ponds, then that would create a jurisdictional impoundment since the depth from the spillway 

elevation to the invert of the outlet pipeline is greater than 10 feet. An alternative outlet structure 

at a depth less than 10 feet or utilizing a pump or siphon may avoid the jurisdictional outlet pipe-

embankment depth. 

5.2 Required Augmentation Volume 

In accordance with the Water Service Agreement, Exhibit 5, estimated required augmentation 

storage is approximately 120 AF for the full development of 968.34 SFEs, which includes 

evaporative losses. 

Of this storage, approximately two-thirds of the total, 80 AF, would be required for the first phase 

of the Development; namely the southerly half of the RV Park and the Manufactured Homes 

Community.  The balance, approximately 40 AF, would then need to be in place prior to the second 

phase of the Development, the northerly portion of the RV Park. 

The ultimate augmentation storage may vary from the above estimates, which were conservatively 

estimated.  Prior to implementation of the storage required for build-out, actual use and depletion 

data from the initial phase of the development could be utilized to refine the additional storage 
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volume.  Additionally, the Town may wish to jointly participate in additional storage for the 

Town’s use.  

5.3 Proposed Improvements 

WWE recommends that Sun proceed with completing Augmentation Pond No. 2 with an 

operational volume of at least 90 to 100 AF for the first phase of the development, as that pond 

was closer to completion when construction previously ceased (primarily the evidence of some 

clay liner placement.)  Augmentation Pond No. 1 could then be improved and brought on-line later 

to serve the final phase of the Development, and possibly to provide additional storage for the 

Town, if they desired to participate in a joint project. 

An initial step to implement the improvements to Augmentation Pond No 2 is to discern the extent 

and permeability of the existing clay lining.  If that liner permeability is at an acceptable rate, or if 

the clay can be reworked to improve the permeability, it is possible that the pond will not require 

additional lining. 

Additional work recommended to complete the Augmentation Ponds include: 

• Some excavation may be necessary in one or both ponds to obtain or contain the required 

volume. 

• Augmentation Pond No. 1 will require lining.  

• Augmentation Pond No. 2 will require lining.  

• Hydraulic inlet and outlet structures will need to be installed (keeping in mind the 

restrictions to avoid jurisdictional dam status, if desired). 

• Placement of edge protection. 

• The run down and outlet structure to the Colorado River will need to be designed and 

constructed.  This activity will trigger the need for a USACE Nationwide 404 permit. 




