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CHAPTER 0 - EXECUTIVE SUMMARY  

This Water Master Plan study presents the findings and recommendations for the North Lake Recreational 
Sewer and Water District’s (District) water system based on recent trends and forecasts of future demands. 
The Water Master Plan also documents the current condition of the facilities, identifies deficiencies, 
evaluates the benefits and costs of improvement alternatives, and makes recommendations for financial 
plans to support the improvements. The goal of this facility planning study is to create a financial plan to 
guide financial and operational decisions. 

Keller Associates has worked with key District staff to understand the challenges currently facing each 
water system to develop practical, cost-effective, solutions. Keller Associates gratefully recognizes the 
Board of Directors, the Operations Manager, the District administrative support staff, and all others involved 
for their support and assistance in the completion of this study. 

0.1.  ES.1 PLANNING CRITERIA 

Regulatory requirements and engineering best practices formed the basis for the evaluation in this facility 
planning study. Applicable regulatory requirements include IDEQ/EPA water quality standards. An in-depth 
discussion of planning criteria is included in Chapter 2 and Chapter 4. 

 Study Area and Land Use 

The District owns and operates four separate water systems in the west central portion of Idaho, 90 
miles north of Boise. The project planning boundary is shown in Figure ES-1. The planning boundary 
shows the overall boundary as well as individual service areas for each water system. The service 
area is largely recreational cabins and homesites, the majority of which are used on weekends and 
holidays. There is also federal, county, and state-owned land scattered throughout; some of which 
includes campground facilities for summer use by the general public.  
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FIGURE ES-1: PLANNING BOUNDARY 

 

 Population 

The District has seen steady growth and is predicted to continue during the 20-year planning period. 
Valley County historical population data shows a growth rate of 3.4% from 2015 to 2020. This recent 
growth rate was assumed for the 20-year planning period for the three systems of Hawks Bay, Fir 
Grove, and Day Star. Growth at Tamarack was limited to the total buildout of the existing system 
which equates to a 6.05% growth rate. The historical number of EDUs for these systems and the 
projected EDUs during the planning period are shown in Figure ES-2. 
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FIGURE ES-2: EDU PROJECTIONS 

 

 Planning Flows 

Planning criteria flows on a per EDU basis were selected for each system using the average of the 
average day demand (ADD) and the maximum day demand (MDD) from the last five years. In the 
absence of continuous SCADA data, the MDD to peak hour demand (PHD) factors for each system 
were calculated using Equation 3-1 from the Washington State Water System Design Manual. The 
planning criteria flows are shown in Table ES-1. 

TABLE ES-1: PLANNING CRITERIA FLOWS 

 

 

 
 
 
 
 

System Current EDU's Committed 
EDU's

ADD Planning 
Criteria   
(gped)

MDD Planning 
Criteria
(gped)

PHD Planning 
Criteria
(gped)

PHD/MDD2

Hawks Bay 55 158 280 1,470 4,743 3.23
Fir Grove 111 226 270 1,550 4,362 2.81
Day Star 167 287 320 1,435 3,657 2.55
Tamarack 424 1,389 330 1,210 2,593 2.14

1. EDU = Equivalent dwelling unit; ADD = average day demand; MDD = max day demand; PHD = peak hour demand; gped = gallons per 
EDU per day; gpm = gallons per minute 

2. PHD was calculated using equation 3-1 from Washington State Water System Design Manual (https://doh.wa.gov/sites/default/files/2022-
02/331-123.pdf?ver=2019-10-03-153237-220)
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Existing demands along with demand projections are shown in Table ES-2, Table ES-3, Table ES-4, and 
Table ES-5. 

TABLE ES-2: HAWKS BAY PROJECTED DEMANDS 

 

TABLE ES-3: FIR GROVE PROJECTED DEMANDS 

 

ADD MDD PHD

GPM GPM GPM
2022 Existing 55 - 11 57 182

2022 Committed 158 - 31 162 521
2042 Projected 135 - 26 138 445

Buildout Projected3 5,262 7.6 1,031 5,414 17,374

2. PHD w as calculated using equation 3-1 from Washington State Water System Design Manual 
(https://doh.w a.gov/sites/default/f iles/2022-02/331-123.pdf?ver=2019-10-03-153237-220)
3. The buildout number of EDUs in the study area w as calculated based on the grow th areas and densities identif ied by the District.
4. Commercial planning demand taken from Metcalf & Eddy 5th edition page 195 at 1,500 gallons per acre per day for average day 
demand.

5. Commercial MDD planning criteria w as calculated using the peaking factor (MDD/ADD). PHD w as assumed to be the same as 
MDD for commercial areas

Hawks Bay Projected Demands

1. ADD = average day demand; MDD = max day demand; GPM = gallons per minute; GPED = gallons per EDU per day

EDU'sYear  Commercial 
Acres 

ADD MDD PHD2

GPM GPM GPM
2022 Existing 111 - 21 120 337

2022 Committed 226 - 42 244 685
2042 Projected 159 - 30 172 482

Buildout Projected3 8,402 19.5 1,596 9,161 25,568

Year EDU's  Commercial 
Acres 

Fir Grove Projected Demands

1. ADD = average day demand; MDD = max day demand; GPM = gallons per minute; GPED = gallons per EDU per day 
2. PHD w as calculated using equation 3-1 from Washington State Water System Design Manual 
(https://doh.w a.gov/sites/default/f iles/2022-02/331-123.pdf?ver=2019-10-03-153237-220)
3. The buildout number of EDUs in the study area w as calculated based on the grow th areas and densities identif ied by the District.
4. Commercial planning demand taken from Metcalf & Eddy 5th edition page 195 at 1,500 gallons per acre per day for average day 
demand.
5. Commercial MDD planning criteria w as calculated using the peaking factor (MDD/ADD). PHD w as assumed to be the same as 
MDD for commercial areas
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TABLE ES-4: DAY STAR PROJECTED DEMANDS 

 

TABLE ES-5: TAMARACK PROJECTED DEMANDS 

 

Additional Planning Criteria that were used for the purposes of this study are summarized in Table ES-6. 
Note that the residential available fire flow planning criteria is 1,500 gpm for two hours. The rural residential 
requirement from the local fire authority is 1,125 gpm for two hours. For dead-end waterline areas that can 
meet the 1,125 gpm local requirement, but not the 1,500 gpm planning criteria, no improvements were 
recommended. 
 

ADD MDD PHD2

GPM GPM GPM
2022 Existing 167 - 37 167 425

2022 Committed 287 - 64 287 729
2042 Projected 358 - 80 357 910

Buildout Projected3 9,373 0.0 2,083 9,341 23,804

6. Data w as missing during portions Oct-Dec, an accurate ADD cannot be calculated.

Day Star Projected Demands

Year EDU's  Commercial 
Acres 

1. ADD = average day demand; MDD = max day demand; GPM = gallons per minute; GPED = gallons per EDU per day
2. PHD w as calculated using equation 3-1 from Washington State Water System Design Manual 
(https://doh.w a.gov/sites/default/f iles/2022-02/331-123.pdf?ver=2019-10-03-153237-220)
3. The buildout number of EDUs in the study area w as calculated based on the grow th areas and densities identif ied by the District.
4. Commercial planning demand taken from Metcalf & Eddy 5th edition page 195 at 1,500 gallons per acre per day for average day 
demand.
5. Commercial MDD planning criteria w as calculated using the peaking factor (MDD/ADD). PHD w as assumed to be the same as 
MDD for commercial areas

ADD MDD PHD

GPM GPM GPM
2022 Existing 424 - 97 357 764

2022 Committed 1,389 - 318 1,168 2,502
2042 Projected3 1,389 - 318 1,168 2,502

Buildout Projected3 1,389 - 318 1,168 2,502

2. PHD w as calculated using equation 3-1 from Washington State Water System Design Manual 
(https://doh.w a.gov/sites/default/f iles/2022-02/331-123.pdf?ver=2019-10-03-153237-220)
3. The "Committed", "2042 Projected", and "Buildout" EDU's are all equal as the District is committed to serve all of the buildout that is 
projected to occur at Tamarack in the next 20 years.

Tamarack Projected Demands

Year EDU's  Commercial 
Acres 

1. ADD = average day demand; MDD = max day demand; GPM = gallons per minute; GPED = gallons per EDU per day

DocuSign Envelope ID: E06228AD-8550-4DF1-A7B4-8038BA036B4E



April 2024 | WATER MASTER PLANNING STUDY  

NLRSWD | KA 218102-007 ES - 6 

TABLE ES-6:  ADDITIONAL PLANNING CRITERIA 

 

 
  

Residential
Commercial

Tamarack Commercial

Fire Flow
Peak Hour Demand

Max Overall Pressure
Main Line Max Pressure

Operational & Peaking Storage
Emergency Storage

Nest Fire & Emergency Storage?
Allow Wells with Standby Power 
to Offset Emergency Storage in 

Existing Storage Facilities?

Power Outage

Max velocity under PHD 
conditions

Max velocity under MDD + FF 
conditions

Fire Flow Requirements

Pressure Requirements

Storage Planning Requirements

Redundancy Requirements

25% of MDD
8 hours of ADD

No

Yes

20 psi
40 psi
80 psi

100 psi

1,500 gpm for 2 hours
2,500 gpm for 2 hours
3,000 gpm for 4 hours

15 fps

System to deliver ADD + Fire
System to deliver PHD

System to deliver MDD + Fire
Pipe Velocity Criteria 

10 fps

Largest Pump Offline

DocuSign Envelope ID: E06228AD-8550-4DF1-A7B4-8038BA036B4E



April 2024 | WATER MASTER PLANNING STUDY  

NLRSWD | KA 218102-007 ES - 7 

0.2.  ES.2 EXISTING SYSTEM ASSESSMENT 

All four water systems were code compliant at the time of construction. As upgrades to the water systems 
occur, the water systems will be brough into compliance with the current IDAPA Code. The District owns 
and operates four potable water systems which serve a total of 757 equivalent dwelling units (EDUs) or 
approximately 2,100 people. The water systems are Hawks Bay, Fir Grove, Day Star, and Tamarack. They 
consist of eight wells, one storage tank, various pressure zones and almost 25 miles of distribution pipeline. 
The Districts facilities are in good condition with only minor O&M issues that need to be addressed (see 
Chapter 3). Figure ES-3 shows each of the District’s water systems.  

FIGURE ES-3: OVERALL SYSTEMS MAP  

 

 Water Quality  

The four water systems operated by NLRSWD are mainly free from any major water quality 
concerns. No system has had any violations other than monitoring violations in the last four years. 
This is not to say these containments do not exist, but they have not exceeded allowable limits.  
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The District recently received reports from multiple users of yellow tinted water in their fixtures in the 
Tamarack system. The color is due to iron and manganese in the water – both secondary aesthetic 
water quality parameters. Keller is currently working closely with the District to reduce the iron and 
manganese in the finished drinking water. A sampling plan has been developed by Keller and 
provided to the District. 

 Water Rights 

Table ES-7 summarizes the water rights for each of the District’s systems and compares it to the 
system’s existing MDD or PHD, and the larger of the existing committed or 2042 projected 
MDD/PHD. Each system has adequate water rights for existing demands. The Day Star and 
Tamarack system fall slightly short of meeting the future demands.  

TABLE ES-7: WATER RIGHT ANALYSIS 

 

 Water Supply 

Table ES-8 summarizes the supply analysis that was completed for each of the District’s systems 
and compares it to the system’s existing MDD+FF or PHD, and the larger of the existing committed 
or 2042 projected MDD/PHD. The Hawks Bay, Fir Grove, and Day Star systems all suffer from 
insufficient firm supply with existing and future demands. Adding additional supply and storage is 
recommended for these systems. The Tamarack system shows a firm supply capacity exceeding 
existing and future demands. However, this takes into account Well #5, an emergency backup well 
that is normally used for irrigation and snow making. The Tamarack development is currently 
constructing a new well (Well #12) that will be provided to the District for potable water purposes. 
This well is needed immediately to provide existing firm capacity with wells solely dedicated to the 
potable system.  

System
Water Right 

No.
Use

Diversion Rate 
(cfs)

Diversion Rate 
(gpm)

Existing 
MDD / PHD2

(gpm)

Future2,3

MDD / PHD
Future Surplus / (Deficit)

(gpm)

Day Star 65-22358 Municipal 1.85 830 425 910 (80)

Fir Grove 65-22882 Municipal 4.12 1,849 337 685 1,164

Hawks Bay 65-22889 Municipal 1.01 453
Hawks Bay 65-22971 Municipal 0.94 422
Hawks Bay Total Municipal 1.95 875 182 521 354

Tamarack 65-23812 Municipal 2.49 1,118 357 1,168 (50)
1. cfs  = cubic feet per second; gpm = ga l lons  per minute; MDD = max day demand; PHD = peak hour demand

3. The Future demand i s  the larger of the current committed demand or the 2042 projected demand. 
2. Day Star, Fi r Grove, and Hawks  Bay water rights  are compared to the system's  PHD; Tamarack i s  compared to i ts  MDD as  i t has  s torage. 
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TABLE ES-8: SUPPLY ANALYSIS SUMMARY  

 

 Water Storage 

Table ES-9 summarizes the storage analysis that was completed for each of the District’s systems. 
The analysis evaluated the current storage (if any) against the peaking and operational, emergency, 
and fire flow storage that is needed at each system. The Hawks Bay, Fir Grove, and Day Star 
systems lack storage, and it is recommended to add storage tanks of at least 350k gallons. The 
Tamarack system has adequate storage to meet existing demands but not future demands. The 
deficit can be negated by the addition of standby power at the wells. Additional storage for the 
Tamarack system is not recommended. 

TABLE ES-9: STORAGE ANALYSIS SUMMARY  

 

 

 

 

System Existing (gpm) 
Surplus/(Deficit)

Future (gpm) 
Surplus/(Deficit)

Hawks Bay1 (1,372) (1,604)

Fir Grove2 (1,164) (1,365)

Day Star3 (1,117) (1,237)

Tamarack4 747 636
1. Future deficit is based on current commitments and Tamarack 
Falls Development
2. Future deficit is based on current commitments and the Timber 
Creek Development 
3.  Future deficit is based on 2042 demands
4. Includes capacity from emergency backup Well #5. Well #12 is 
needed now to provide firm capacity excluding Well #5.

System Existing (gal) 
Surplus/ (Deficit)

Future (gal) 
Surplus/ (Deficit)

Hawks Bay1 (207,000) (312,000)

Fir Grove2 (235,000) (323,000)

Day Star3 (259,000) (348,000)

Tamarack4 325,000 33,000

1. Future deficit is based on current commitments and 
Tamarack Falls Development
2. Future deficit is based on current commitments and the 
Timber Creek Development 
3. Future deficit is based on 2042 demands
4. Calculated with the emergency storage being offset by 
standby power at the wells in the future.

DocuSign Envelope ID: E06228AD-8550-4DF1-A7B4-8038BA036B4E



April 2024 | WATER MASTER PLANNING STUDY  

NLRSWD | KA 218102-007 ES - 10 

 Existing System Hydraulic Model Analysis 

New hydraulic models were created and calibrated for this study using record drawings and Districts Staff's 
knowledge of the system. Hawks Bay, Fir Grove, and Day Star all calibrated well. The Tamarack system 
did not calibrate as well as the others due to a lack of knowledge of the PRV settings. Settings for the PRVs 
were recommended by Keller and were used in this study. It's recommended that the District have the PRVs 
serviced and settings adjusted, if needed. 

The Hawks Bay, Fir Grove, and Day Star systems were all evaluated with existing demands during the 
MDD+FF and PHD scenarios. All three systems are either not able to supply adequate pressures and/or 
hit their HGLs during the PHD scenario at firm capacity (largest source off). Likewise, none of the three 
systems can satisfy either the fire flow planning criteria and/or the County requirement at firm capacity. It is 
recommended to add additional supply and delivery capacity and to loop several dead-end lines in the 
distribution system.  

The Tamarack system was also evaluated with existing demands during the MDD+FF and PHD scenarios. 
It was able to supply adequate pressures during the PHD scenario. Many nodes were in excess of 80 psi 
which is typical for this terrain. The continued use of individual PRVs at services is still recommended. The 
system is also capable of supplying adequate fire flow to satisfy the planning criteria for all but three nodes. 
These nodes are served by undersized lines and are recommended to be upsized.  

0.3.  ES.3 ALTERNATIVES 

For the three smaller systems (Hawks Bay, Fir Grove, and Day Star) three alternatives each were evaluated 
to correct the existing supply, delivery, and storage deficiencies. The alternatives for each system are as 
follows:  

 Hawks Bay: 

1. Construct two new groundwater wells. 

2. Construct one new well, a storage tank, and a booster station. 

3. Upgrade Well #1 and construct a new tank and booster station. (Existing wells feed tank) 

An analysis of the three alternatives was completed including cost analysis and a pro’s vs. con’s list. It was 
determined that Alternative 2 would be the selected alternative. Alternative 3 struggles hydraulicly to provide 
adequate fire flows and Alternative 1 does not solve the storage deficiency.  

 Fir Grove: 

1. Construct two new groundwater wells. 

2. Construct one new well, a storage tank, and a booster station. 

3. Construct a new tank and booster station on the existing well lot. (Existing wells feed tank) 

An analysis of the three alternatives was completed including cost analysis and a pro’s vs. con’s list. It was 
determined that Alternative 2 would be the selected alternative. Alternative 3 is not optimal as the District 
does not own the land needed, and Alternative 1 does not solve the storage deficiency.  

 Day Star: 

1. Construct two new groundwater wells. 

2. Construct one new well, a storage tank, and a booster station. 

3. Construct a new tank and booster station. (Existing wells feed tank) 
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An analysis of the three alternatives was completed including cost analysis and a pro’s/con’s list. It was 
determined that Alternative 2 would be the selected alternative. Alternative 3 struggles to provide sufficient 
fire flows to the entire system, and Alternative 1 does not solve the storage deficiency.  

No other alternatives were evaluated as the remaining recommended projects are straight forward and only 
have one viable option for fixing the deficiencies (i.e., adding a generator, or upsizing a pipe).  

0.4.  ES.4 FUTURE SYSTEM ASSESSMENT 

The existing hydraulic models were updated with the selected alternatives, recommended CIPs, and 
several new developments that are either already annexed or are currently working towards annexation 
into the District. The larger of the committed or 2042 projected demands were loaded into the model as 
well as any additional demands from new developments. The systems were all evaluated at firm capacity 
during the MDD+FF and PHD scenarios. The systems were able to deliver adequate pressures and hit 
their desired setpoints during the PHD scenario.  

Similarly, the systems were able to deliver adequate fire flow during the MDD+FF scenario. Various dead-
end lines fall short of the 1,500 gpm planning criteria requirement but meet the County’s 1,125 gpm 
requirement. No recommendations for improvements were made in these locations. 

0.5.  ES.5 CAPITAL IMPROVEMENT PLAN 

The summary of recommended system improvements and opinion of probable costs are shown in Table 
ES-10. 
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TABLE ES-10: CAPITAL IMPROVEMENT PLAN 

 

0.6.  ES.6 IMPLEMENTATION PLAN 

The District Board of Directors will determine the implementation timeline and funding options for the 
upgrades.  

Project ID# Project Name Primary Purpose
Total Estimated Cost

(2023 Dollars)
Priority 1 Improvements (Prior to 5 Years)

1.1 Tamarack Well #12 Correct Existing Supply Deficit $2,640,000
1.2 Fir Grove Generator Addition Provide Standby Power at Supply $350,000
1.3 Day Star Generator Addition Provide Standby Power at Supply $350,000
1.4 Tamarack Generator Addition Provide Standby Power at Supply $700,000
1.5 District Water Scada Project Data Information Collection and Tracking $1,380,000

Total Priority 1 Improvements (rounded) $5,420,000
Priority 2 Improvements (Prior to 20 Years)

2.1 Well Lots Fencing Project Source Water Protection $550,000
Total Priority 2 Improvements (rounded) $550,000

Priority 3 Improvements (Prior to 20 Years)

3.1
Tamarack Osprey Meadow Lodge 

Waterline Replacement
Correct Existing Commercial Fire Flow 

Deficiencies 
$610,000

3.2 Day Star Homer Lane Loop
Correct Existing Residential Fire Flow 

Deficiencies 
$690,000

3.3 Day Star Lee Way Loop
Correct Existing Residential Fire Flow 

Deficiencies 
$360,000

3.4
Tamarack Pinnacle Court Waterline 

Replacement
Correct Existing Residential Fire Flow 

Deficiencies 
$130,000

Total Priority 3 Improvements (rounded) $1,790,000
Priority 4 Improvements (Development Driven)

4.1
Hawks Bay Tank, Booster, and Well 

Project
Correct Existing and Future Supply Deficit $9,280,000

4.2
Day Star Tank, Booster, and Well 

Project
Correct Existing and Future Supply Deficit $8,400,000

4.3
Fir Grove Tank, Booster, and Well 

Project
Correct Existing and Future Supply Deficit $8,780,000

Total Priority 4 Improvements (rounded) $26,460,000
$34,220,000TOTAL  SYSTEM IMPROVEMENTS COSTS (rounded)

1. The cost estimate herein is based on our perception of current conditions at the project location. This estimate reflects our opinion of probable costs at this time and is 
subject to change as the project design matures. Keller Associates has no control over variances in the cost of labor, materials, equipment, services provided by others, 
contractor’s methods of determining prices, competitive bidding or market conditions, practices or bidding strategies. Keller Associates cannot and does not warrant or 
guarantee that proposals, bids or actual construction costs will not vary from the costs presented herein. 
2. Federal funding requirements (i.e. AIS) were not included in costs and if this type of funding is utilized it is recommended cost estimates be revisited. 
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CHAPTER 1 - INTRODUCTION 

North Lake Recreational Sewer and Water District (NLRSWD or District) has contracted with Keller 
Associates, Inc. (Keller) to update their Water Master Plan (WMP) that was previously completed in 2007. 
This chapter provides an introduction to the water master planning process, outlining the purpose and need 
of this plan.  

1.1.  PURPOSE AND NEED 

This report was commissioned by NLRSWD in an effort to assess the current state of their four water 
systems (Hawks Bay, Fir Grove, Day Star, and Tamarack) and to plan for future needs. Master planning is 
an important task for a public water system as it assists in reassessing needs and priorities, properly 
allocates budgets to address system deficiencies, and establishes a plan for future growth. It is generally 
recommended to update a water plan every 5-7 years depending on the system's growth rate. This study 
is funded by the NLRSWD with additional funding from DEQ. 

1.2.  REPORT ORGANIZATION 

This study was developed to meet the requirements of the DEQ water facility planning checklist. The report 
organization consists of the following:  

 Chapter 1 – Introduction 

 Chapter 2 – Study Area: Identifies the project planning area and environmental resources present 
that may be impacted by recommended improvements.  

 Chapter 3 – Existing Water System: Provides an inventory of the existing water system including 
supply, distribution, storage, treatment, and controls. 

 Chapter 4 – Project Planning: Establishing planning time periods, historical and projected growth, 
historical water usage, projected water usage, and regulatory evaluation criteria. 

 Chapter 5 – Supply, Deliver, and Storage Analysis: Evaluation of the existing supply, delivery, and 
storage against the existing and future water demands.  

 Chapter 6 – Existing System Hydraulic Model Analysis: Evaluation of the existing distribution 
systems including an analysis of operating system pressures and available fire flow under existing 
water demands.  

 Chapter 7 – Alternative Analysis: Evaluation of alternatives to address deficiencies identified in the 
supply, delivery, storage, and hydraulic model evaluations. 

 Chapter 8 – Future System Hydraulic Model Analysis: Evaluation of the future distribution system 
with the selected alternatives in place and establishes future buildout pipe network size and 
location. 

 Chapter 9 – Capital Improvement Plan: Establishes prioritization criteria to rank selected 
improvements, provides cost estimates for selected improvements, discusses schedule for priority 
1 improvements, and discusses financial implications of the selected alternatives.  
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1.3.  PROJECT DESCRIPTION 

This planning study evaluates the existing system and 20-year study periods. It consists of an inventory of 
the existing system, establishing planning/evaluation criteria, existing system evaluation, future system 
evaluation, water quality evaluation, alternatives analysis, and capital improvement plan. These 
components provide the District with a plan for accommodating the planned growth and how to improve 
their existing system. NLRSWD has operated each system for nearly twenty years and has proven to have 
the experience, technical ability, organizations, and facilities to carry out improvement projects as needed. 
NLRSWD will often employ a third-party Civil Engineer (typically Keller Associates) to provide these various 
roles in projects. 

1.4.   COMMUNITY ENGAGEMENT 

The District plans to conduct a town hall meeting as part of the community engagement requirement of the 
project following the approval of the Water Master Plan. A town hall meeting will be made open to the public 
to help the community develop an understanding of the need for the project, the utility operational service 
levels required, and the funding and revenue strategies used to complete the project. No special efforts are 
anticipated to be required for low-income, minority, or limited English proficiency residents of the 
community.  
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CHAPTER 2 - PLANNING BOUNDARY  

This chapter provides the location of the project and defines the project planning boundary. Planning efforts 
will focus within the planning boundary only. This chapter also provides a summary of environmental 
resources present within the planning boundary.  

2.1.  LOCATION & PLANNING BOUNDARY 

The District owns and operates four separate water systems in the west central portion of Idaho, 90 miles 
north of Boise. The project planning boundary is shown in Figure 2-1. The planning boundary shows the 
overall boundary as well as individual service areas for each water system. The service area is largely 
recreational cabins and homesites, the majority of which are used on weekends and holidays. There is also 
federal, county, and state-owned land scattered throughout; some of which includes campground facilities 
for summer use by the general public. 

FIGURE 2-1: PLANNING BOUNDARY 
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2.2.  ENVIRONMENTAL RESOURCES PRESENT 

The Water Master Plan is a planning effort with no physical construction of infrastructure or change of 
operation and maintenance procedures, but recommends infrastructure and operation improvements that 
may have environmental impacts. The environmental impact of the recommended improvements is briefly 
discussed throughout this report but does not represent a full environmental analysis for any of the 
recommended projects. A majority of the recommended projects are located within existing roadways, 
previously developed land, or District owned land. This section presents a summary of the environmental 
features within the planning boundary. 

2.2.1.  Physiography, Topography, Geology, & Soils 

Lake Cascade and the City of Donnelly lie within the Long Valley of Valley County, Idaho at the base 
of the Payette National Forest. Elevations on the north end of Lake Cascade range from 4,800 to 
5,000 feet, while the adjacent glaciated mountains rise above 7,000 feet.  

FIGURE 2-2: TOPOGRAPHY 
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The project area lies within the Idaho Batholith. The majority of the soil is granitic, and the developed 
areas around the reservoir lie generally on sloping alluvium and glacial outwash. The soils through 
the northern Lake Cascade areas have considerable variability in grain size, texture, and depth. In 
general, soils on the northerly end of the reservoir near Donnelly consist of sandy loam topsoil 
reaching up to approximately 24 inches deep, underlain by loamy coarse granitic sand to a depth of 
10 feet or more. The sand deposits at about 10-12 feet exhibit a fairly high percentage of silts and 
clay which tend to lower the permeability of these soils, resulting in perched groundwater. 

2.2.2.  Surface & Groundwater Hydrology 

The primary surface water source for this area is from Lake Cascade which lies between the 4 
service areas. Lake Cascade is located on the North Fork of the Payette River. Several major 
tributaries (Lake Fork Creek, Gold Fork River, Boulder Creek, and Willow Creek) enter from the 
northeast. The North Fork of the Payette and its major tributaries flow through Long Valley, north of 
the reservoir. Poor drainage and high-water tables are prevalent along the west shoreline and in 
smaller areas where the terrain is essentially flat with poorly draining soils or at elevations below the 
high-water line.  

Groundwater throughout much of the planning boundary, particularly on level ground, is very near 
to the ground surface. Many areas, especially on the northeasterly side of the lake, have perched 
water tables at or above the ground surface during early spring. 

NLRSWD is not over a sole source aquifer according to EPA’s sole source aquifers tool and map 
(see Figure 2-3) The sole source aquifer closest to NLRSWD is the Eastern Snake River Plain 
Aquifer.  
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FIGURE 2-3: SOLE SOURCE AQUIFER 

 

2.2.3.  Fauna, Flora, & Natural Communities 

Species documented in Valley County near Donnelly that are listed as threatened, and candidate 
species by U.S. Fish and Wildlife Service (USFWS) as of March 3, 2022, are listed below: 

 Threatened: Northern Idaho Ground Squirrel, Bull Trout, Canada Lynx 

 Candidate: Monarch Butterfly 

Undisturbed areas could be present in the planning boundary where habitats may exist, although 
there are no critical habitats defined within the planning boundary, as indicated using the USFWS 
planning and consulting tool (see Appendix B).  

2.2.4.   Housing, Industrial, and Commercial Development  

Land use within the planning boundary includes public and private timbered areas, agricultural and 
grazing lands, campgrounds, church retreats, cabins, year-round homesites and trailer homes. The 
Tamarack Resort is a four-season resort that provides recreation and attracts tourism year-round. 
The residential home sites are generally clustered around the reservoir. Tourism and recreation are 
the major attractions that draw people to the county. Industrial facilities within the areas are confined 
to propane suppliers, and commercial facilities are tailored to recreation and tourism, such as 
motels, grocery stores, gas stations, shops, and restaurants. 
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2.2.5.  Cultural Resources (Historical & Archaeological) 

The National Park Service’s National Register of Historic Places lists the Jacob and Herman Mahala 
Homestead and the Jacob Maki Homestead as historical resources near the service areas. 
However, these sites do not overlap with the service areas. No archaeological sites are listed for the 
planning area. 

2.2.6.  Utility Use 

Based on current data, the annual average daily water demand in 2021 for all 4 systems was 
between 280-330 gallons per EDU per day (gped). NLRSWD is unique in that it varies greatly in 
population from season to season due to there being a high percentage of non-primary residence 
summer homes in the District. This causes there to be an even greater disparity between summer 
and winter flows. Average summer demands are approximately 5 to 12 times higher than average 
winter demands, driven primarily by irrigation and population movements.  Peak hour water 
demands were estimated to be approximately 2.14 to 3.23 times the peak day demand. Water usage 
is discussed further in later chapters.  

2.2.7.  Floodplains & Wetlands 

There are several mapped floodplains within the four service areas namely resulting from the flows 
of the North fork of the Payette River, Lake fork, and the Goldfork river. Although these floodplains 
exist, they are relatively small in nature and only exist within 20-100ft of existing river channels. For 
digitized flood plains visit (https://maps.idwr.idaho.gov/agol/idahofloodhazard/).  

The National Wetlands Inventory through the USFWS provides geographic information system (GIS) 
data outlining surface waters and wetlands. Multiple locations within the service areas are classified 
as wetlands. These areas are generally adjacent to bodies of water and are not likely to be 
developed in the future. However, any projects that involve disturbances to jurisdictional wetlands, 
a formal consultation with the U.S Army Corps of Engineers, the Idaho Department of Water 
Resources, and the Idaho Department of Lands will be required to obtain nationwide 404 permits 
for stream crossings or wetland alteration. Figure 2-4 shows these wetlands with respect to the 
planning boundary.  
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FIGURE 2-4: WETLANDS 

 

2.2.8.  Wild & Scenic Rivers 

There are no wild and scenic rivers within the planning boundary. Figure 2-5 shows wild and scenic 
rivers within Idaho with respect to NLRSWD.  
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FIGURE 2-5: WILD AND SCENIC RIVERS WITHIN IDAHO 

  

2.2.9.  Public Health & Water Quality  

NLRSWD has a public drinking water system that provides potable water to the residents and 
businesses in the District. The Districts water is treated with chlorine before being pumped 
throughout the distribution system. The proposed improvements should not pose a threat to the 
existing groundwater quality. Best management practices should be employed during construction 
activities, which should also protect surface water quality in the Payette River, Cascade Lake, and 
other surface water bodies.  

2.2.10.  Prime Agricultural Farmlands 

The land in and around the four service areas is not classified as prime farmland, but as “farmland 
of statewide importance, if irrigated” by the NRCS (https://websoilsurvey.nrcs.usda.gov/). The 
District has historically discouraged “leapfrog” development. Future development is expected to 
occur close to the existing system but could eventually involve development of farmland of statewide 
importance. Most improvements would likely be located within areas previously disturbed by 
development.  In some cases, future pipelines may be constructed within easements through 
unimproved or agricultural lands.  
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2.2.11.  Precipitation, Temperature, and Prevailing Winds 

The nearest complete climate summary is for McCall (1905 through 2016), which shows average 
minimum temperatures ranging from 10.6°F to 44.2°F and average maximum temperatures ranging 
from 30.3°F to 81°F. Over this same period, the total annual precipitation averaged 26.19 inches 
with a snowfall average of 134.2 inches. The wettest month is January; the driest month is July. 
Snowfalls can be heavy, with short growing seasons. Snowmelt in the spring results in large volumes 
of runoff and results in standing water in many of the flatter areas. Based on Western Regional 
Climate Center wind data, the prevailing wind direction is southeast at an average wind speed of 
nearly 9 mph. Mean wind speeds range from 6.3 to 9.9 mph. However, winds can vary according to 
the season. 

2.2.12.  Air Quality & Noise 

Idaho is among the states that have delegated authority from EPA to issue air quality permits and 
enforce air quality regulations. DEQ’s air protection efforts are intended to ensure compliance with 
federal and state health-based air quality regulations. The Clean Air Act of 1970 identified six 
common air pollutants of concern, called “criteria pollutants.” These criteria pollutants are carbon 
monoxide, lead, nitrogen dioxide, ozone, particulate matter, and sulfur dioxide. Fugitive dust is also 
closely regulated as it contributes to particulate matter.  DEQ monitors air quality and publishes air 
quality information. Lake Cascade or the City of Donnelly is not in an area of concern, Class I area, 
or non-attainment area. Additionally, no noise issues have been identified for the area. A map of 
areas with sensitive air quality is shown in Figure 2-6. 

FIGURE 2-6: IDAHO AIR QUALITY PRIORITY AREAS 
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2.2.13.  Energy Production and Consumption 

The District does not produce any energy. Energy use by the water distribution systems is comprised 
primarily of pumping from wells and dosing pumps for disinfection. 

2.2.14.  Socioeconomic Profile 

Major employers in the area are state and local government, farming, logging, mining, and related 
services. Tourism and recreation are the major attractions that draw people to the region. With 
periodic increases in utility rates and future development, the District will be able to continue funding 
proposed improvements. There are no low-income or disadvantaged groups that will be adversely 
impacted; conversely, such groups would benefit from the improved water system. Historical and 
projected populations are presented later in this report. 
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CHAPTER 3 - EXISTING WATER SYSTEM  

The District owns and operates four potable water systems that serve a total of 757 equivalent dwelling 
units (EDUs), or approximately 2,100 people. The water systems are Hawks Bay, Fir Grove, Day Star, and 
Tamarack. They consist of eight wells, one storage tank, various pressure zones, and almost 25 miles of 
distribution pipeline. This chapter provides an inventory of the existing water system components. Facilities 
are summarized per water system. A figure of all the District’s water systems is illustrated in Figure 3-1. 
Individual system maps and descriptions follow.  

FIGURE 3-1: OVERALL SYSTEMS MAP  
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3.1.  SYSTEMS MAPS 

3.1.1.  Hawks Bay System 

The existing system as shown below in Figure 3-2 was constructed in 2005 and 2006 and has not 
undergone any major updates since the original construction. This system currently services 55 
EDU’s and has a total of 158 committed EDU’s (includes existing). Updates to pumps and other 
equipment have been performed periodically as needed. The general pipe size is 12-inch and 10-
inch main lines with 8-inch lines servicing the cul-de-sacs in the north half of the system. The system 
is supplied by two wells and one 300-gal pressure tank located at the pump house facility on Hawks 
Bay Road. The pump house is a CMU structure with a steel roof that was constructed in 2006. The 
main domestic well, or Well #1, is located inside of the building. The fire well, or Well #2, is located 
approximately 40’ to the West of Well #1 outside of the pump house. The pump house also has a 
permanent backup diesel generator.  

FIGURE 3-2: HAWKS BAY BASE MAP  
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3.1.2.  Fir Grove System 

The existing system, as shown in Figure 3-3, was constructed in 2004 and 2005 and has not 
undergone any major updates since the original construction. Updates to pumps and other 
equipment have been performed periodically as needed. The Fir Grove System is located on the 
north side of Cascade Lake near the crossroads of Siscra Road and Loomis Lane. The system 
currently services 111 EDUs and has a total of 226 committed EDU’s (includes existing). The general 
pipe size is 12-inch and 10-inch main lines with 8-inch and 6-inch lines servicing the areas off the 
main lines. The system is supplied by two wells and three 528-gal pressure tanks located at the 
pump house facility on Siscra Road. The pump house is a CMU structure with a steel roof that was 
constructed in 2005. Both the domestic well and fire well are located outside of the building and 
protected/marked by three steel bollards each.  

FIGURE 3-3: FIR GROVE BASE MAP  
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3.1.3.  Day Star System 

The existing system is shown in Figure 3-4. The majority of the west half of this system was 
constructed in 2001 and 2002. Additions that now make up the eastern half of the system came in 
2008, 2018, and 2021. Updates to pumps and other equipment have been performed periodically 
as needed. This system is located on the northeast side of Cascade Lake to the west of the 
crossroads Homer Lane and Old State Road. The system currently services 167 EDUs and has a 
total of 287 committed EDU’s (includes existing). The general pipe size is mainly 8-inch main lines 
with some 12-inch main lines in the northern half of the system. Waterlines into smaller cul-de-sacs 
are typically 6-inch in size. The system is supplied by two wells and three 300-gal pressure tanks 
located at the pump house facility on Beverly Road. The pump house is a wood framed structure 
with a steel roof and siding that was constructed in 2002. Both the domestic well and fire well are 
located outside of the building and are marked with vertical blue pipes.  

FIGURE 3-4: DAY STAR BASE MAP  

 

3.1.4.  Tamarack System 

The majority of the existing system, as shown in Figure 3-5, was constructed in 2003 and 2004. 
There have been several minor updates since the original construction that mainly have to do with 
the commercial side of the resort. Updates to pumps and other equipment have been performed 
periodically as needed. The Tamarack system is located on the west side of Cascade Lake and is 
centered around the Tamarack Ski Resort. This is the largest of the District’s four systems and the 
only system that currently operates with a storage tank. The system currently services 424 EDUs 
with a total of 1,389 committed EDU’s (includes existing). The general size for main lines is 12-inch 
with 8-inch lines servicing areas off the main lines. The system is supplied by two wells (Wells #4 & 
#7).  
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The wells pump into a common 12-inch transmission line that pumps water up the mountain to the 
Mountain Control Building. Water treatment occurs in the Mountain Control Building consisting of 
pH adjustment, and chlorine disinfection. The treatment occurs under pressure and the water 
continues up the mountain to fill the 1.25-million-gallon (MG) tank at the top of the system. The 
system is gravity fed from the tank. Several pressure reducing valves (PRVs) break head periodically 
to avoid excessive system pressures. Well #4 is the smaller of the two wells and is located near the 
Arling Center; this well typically cannot meet system demands during the summer. Well #7 is the 
larger, more reliable well and usually supplies the higher demands in the summer. Well #7 is located 
on Rocky Pine Court near Well #6 (an irrigation well). Both wells are submersible wells with their 
accompanying infrastructure located in subsurface concrete vaults with stainless steel doors.  

FIGURE 3-5: TAMARACK BASE MAP  
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3.2.  SYSTEM CLASSIFICATION AND LICENSURE 

The current Distribution System Classification on file with DEQ for all four systems is Very Small Water 
System (VSWS) and the current Treatment Classifications is Treatment Class 1 (DWT1). Current IDEQ 
records state each system's Distribution Classification as “Not Applicable”. Since North Lake’s operators 
are over all four systems a Class 1 distribution and treatment license is required. Current operators and 
their licenses are shown in Table 3-1. 

TABLE 3-1: OPERATOR LICENSES 

 

3.3.  SUPPLY AND TREATMENT 

This section summarizes the systems’ supply, treatment, and briefly discusses the existing water quality 
monitoring. 

3.3.1.  Supply  

Table 3-2 summarizes the various sources that serve the four systems. The capacities are the 
results of pump testing that occurred during this study. Tamarack Well #4’s capacity is based on a 
pump curve from a new pump that was installed after testing occurred. NLRSWD is in the process 
of acquiring another well for the Tamarack system (Well #12); this well is not included in the 
summary as the well has yet to be constructed completely. A more detailed evaluation of treatment 
is included later in this report.  

TABLE 3-2: WATER SUPPLY/TREATMENT SUMMARY 

 

License Type Individual License Number Designation
Class 1 Distribution Joseph Bedford DWD1-25688 Responsible Charge Operator
Class 1 Distribution - - -
Class 1 Treatment Joseph Bedford DWT1-26013 Responsible Charge Operator
Class 1 Treatment Job Burton DWT1-26781 Secondary Operator

System/Well
Capacity 

(gpm)
Location

Construction 
Year

Treatment Backup Power

Hawks Bay

Well #1 (Domestic) 185 In Well House 2005 Chlorination Generator

Well #2 (Fire) 1,082 In Well House 2005 Chlorination Generator

Fir Grove

Well #1 (Domestic) 456 Outside Well House 2004 Chlorination None

Well #2 (Fire) 1,283 Outside Well House 2004 Chlorination None

Day Star

Well #1 (Domestic) 600 Outside Well House 2001 Chlorination Temporary Generator

Well #2 (Fire) 550 Outside Well House 2001 Chlorination Temporary Generator

Tamarack

Well #4 300
Near The Arling 

Center
2003

Chlorination & PH 
adjustment 

None (Has storage 
that can gravity feed 

to distribution 
system)

Well #7 804 Rocky Pine Ct. 2003
Chlorination & PH 

adjustment 

None (Has storage 
that can gravity feed 

to distribution 
system)

Water Supply Summary
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3.3.2.  Existing water quality and Monitoring 

The Safe Drinking Water Act establishes standards for drinking water quality in an effort to ensure 
public health. These standards limit concentrations of primary contaminants that pose a risk to life 
and health, such as total coliform, nitrates, and arsenic; and are monitored by the United States 
Environmental Protection Agency (EPA) and DEQ. In planning for municipal water systems, 
sufficient elimination of these regulated contaminants is the chief concern, requiring regular testing 
and reporting. Other contaminants are sometimes found in water systems as well, referred to as 
nuisance or secondary contaminants. These include constituents such as hydrogen sulfide, 
ammonia, iron, and manganese. Where applicable, contaminants have been compared to the 
National Secondary Drinking Water Regulations as set by the EPA. These non-enforceable 
guidelines regulate aesthetic water quality parameters.   

The four water systems operated by NLRSWD are mainly free from any major water quality 
concerns. Consumer confidence reports for all four systems as well as suggested sampling 
schedules are included in Appendix C for reference. Table 3-3 is a summary of the contaminants 
that were found to be in violation of the maximum contaminant level (MCL) limits in the last 1-4 
years. No system has had any violations other than monitoring violations in the last 4 years. This is 
not to say these containments do not exist, but they have not exceeded allowable limits. (See the 
CCR sampling reports in the appendix for a more detailed breakdown of these contaminants)  

TABLE 3-3: WATER QUALITY VIOLATION SUMMARY 

 

3.3.3.  Tamarack Existing water treatment 

Tamarack’s water system is currently supplied by Wells #4 and #7, with Well #5 maintained only as 
an emergency backup due to aesthetic issues. Well #4 is a small well that is mainly used in winter 
while Well #7 is a large well that supplies water during high demand months in summer. Well #4 is 
under maintenance due to pump issues in 2023, so Well #7 is currently supplying water all year 
round. 

 

System/Well Date Contaminant Detected Level In Violation?

Hawks Bay
System 4/1/2022 E. Coli - Monitoring Violation

Well #1 (Domestic)
Well #2 (Fire)

Fir Grove
System 1/1/2014 IOCS - Monitoring Violation
System 4/1/2022 E. Coli - Monitoring Violation

Well #1 (Domestic)
Well #2 (Fire)

Day Star
System 4/1/2022 E. Coli - Monitoring Violation

Well #1 (Domestic)
Well #2 (Fire)

Tamarack
Well #4 1/1/2020 SOCS-Group - Monitoring Violation
Well #4 1/1/2017 VOCS- Group - Monitoring Violation
Well #7

None

None

Water Quality Violation Summary

None
None

None
None

None
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Prior to water from Well #7 (and Well #4 when it is operating) entering the 1.25 MG tank, soda ash 
and free chlorine solutions stored in a treatment building are dosed into the water for chlorination 
and pH adjustment. Treated water then continues on into the tank where it flows downhill to the 
distribution system.  

The District recently received reports from multiple users of yellow tinted water in their fixtures 
(Figure 3-6). The yellow tinted water is a result of iron and manganese in the water. Iron and 
manganese can be a nuisance in a water supply since they can cause the water to be discolored 
which can result in stained plumbing fixtures and laundry. Neither iron nor manganese are regulated 
under the Safe Drinking Water Act, but the U.S. EPA does have a lifetime health advisory for 
manganese of 0.3 milligrams per liter (mg/l). 

Keller is currently working closely with the District to reduce the iron and manganese in the finished 
drinking water. A sampling plan has been developed by Keller and provided to the District. The first 
round of samples showed that both iron and manganese were present in the water and are likely 
the cause the yellow tinted water, see Table 3-4. 

3.3.4.  Water Treatment Options 

Iron and manganese can be effectively removed from water using a number of treatment processes 
depending on both the form and concentration of the metals. 

 Polyphosphate Addition 

Since most iron and manganese are soluble, polyphosphate treatment could be an effective 
method. With this method, the iron and manganese ions are surrounded or "sequestered" by 
phosphate in a complex molecule that is soluble in water. However, polyphosphates are not 
stable at high temperatures. The polyphosphates will release iron and manganese in the heat 
as they break down. The released iron and manganese will then react with oxygen and 
precipitate. 

 Oxidation  

Oxidation (e.g., increase chlorine dose, use permanganate or hydrogen peroxide) is effective 
in removing iron and manganese by converting them into stable and insoluble solids. 
Preliminary bench test showed that hydrogen peroxide cleared up the yellow tinted tap water 
in 30 mins.  

More testing is underway to find an optimal solution to mitigate the color issue. 
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FIGURE 3-6: YELLOW TINTED  WATER FROM THE LODGE IN TAMARACK RESORT 

 

TABLE 3-4: IRON AND MANGANESE CONCENTRATION IN TAP WATER OF TAMARACK 

 

3.3.5.  Cross-Connection Control Program 

A cross connection control program for the Districts water systems was completed in 2006 and 
outlines several areas in which the District prevents cross connection and contamination of their 
systems. This includes inspections, monitoring, backflow installation and testing as well as other 
various prevention techniques to protect water quality. For more details on this program see 
Appendix C.  

3.4.  PRESSURE ZONES 

Pressure zones are areas in the distribution system that have the same hydraulic grade line (HGL) or 
energy, consisting predominately of potential energy based on the ground elevation plus the water pressure 
in the system. The HGL within a pressure zone is typically controlled by boundaries in the distribution 
system. Examples of pressure zone boundaries include closed valves, water storage tanks, booster pumps, 
and control valves such as pressure reducing valves (PRVs) or pressure sustaining valves (PSVs).  
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The three smaller systems of Hawks Bay, Fir Grove and Day Star each consist of a single pressure zone 
due to their flat topography and relatively small size. See Table 3-5. 

TABLE 3-5: HAWKS BAY, FIR GROVE, AND DAY STAR HGL 

  

The Tamarack system has multiple pressure zones separated by PRVs in order to reduce pressure coming 
down the mountain from the storage tank. Lower pressure zones in the Tamarac system rely upon supply 
from higher zones as the single supply source for the distribution system is the 1.25 MG tank at the top of 
the system. Table 3-6 is a summary of the systems’ pressure zones and Figure 3-7 shows the various 
pressure zones in the Tamarack system. Pressure Zone 1 floats on the North Reservoir, the other zones 
are controlled by PRVs. 

TABLE 3-6: TAMARACK PRESSURE ZONE SUMMARY 

  

System HGL (ft)

Hawks Bay 5,020

Fir Grove 5,040

Day Star 5,006

System HGLs

Pressure Zone HGL (ft)

1 5,357

2 5,280

3 5,256

4 5,165

5 5,039

Tamarack Pressure Zones
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FIGURE 3-7: TAMARACK PRESSURE ZONE MAP 
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3.5.  CONTROL VALVES 

Tamarack is the only system that utilizes control valves (i.e., PRVs not regular isolation valves). There are 
a total of 12 existing PRVs. The PRVs are in underground vaults and are in pairs with one being larger to 
supply larger flows such as fire flow. The other is smaller and handles the day-to-day flows of the system. 
Figure 3-8 is a typical layout of these PRV vaults.  

FIGURE 3-8: TYPICAL TAMARACK PRV VAULTS 

 

 

The downstream pressure set points of these valves were unknown at the time of this study. Keller 
Associates checked the pressures at several locations in each pressure zone and was able to estimate the 
downstream pressure setting of the smaller valves in the PRV stations. Keller Associates also 
recommended downstream pressure set points for the larger valves in the PRV stations. It is recommended 
that the PRVs be checked by the manufacturer and setpoints adjusted if needed. Table 3-7 is a summary 
of the PRVs and recommended setpoints and Figure 3-9 shows the PRV locations.  
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FIGURE 3-9: TAMARACK PRV LOCATIONS 
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TABLE 3-7: TAMARACK PRV SUMMARY 

 

3.6.  STORAGE TANKS 

Of the four systems, only the Tamarack system has a storage tank (the other three systems include smaller 
pressure tanks in the well pump facilities, but their capacity is de minimis). The tamarack tank is located in 
the snow front in Tamarack just north of the mountain control building. It is a nominal 1.25 MG reinforced 
rectangular concrete tank that was constructed in 2004 and is known as the “North Reservoir”.  It is fed by 
an 8-inch line coming from the mountain control building where the water supplied by both wells is treated 
before going into the tank. The outlet is a 12-inch pipe that tees off to supply pressure zones 1 directly and 
the remainder of the zones through PRVs. Table 3-8 provides a summary of the North Reservoir.  

TABLE 3-8: NORTH RESERVOIR SUMMARY 

 
 

PRV # Size (in) From To Elevation (ft) Setting (psi) HGL (ft)

1-1 10 Tank 2 5,128 56.0 5,257

1-2 4 Tank 2 5,128 66.0 5,280

2-1 10 2 4 5,015 44.8 5,119

2-2 4 2 4 5,015 59.8 5,153

3-1 10 Tank 3 5,117 50.0 5,233

3-2 4 Tank 3 5,117 60.0 5,256

4-1 10 3 4 5,003 55.0 5,130

4-2 4 3 4 5,003 70.0 5,165

5-1 6 3 4 5,003 45.0 5,107

5-2 3 3 4 5,003 60.0 5,142

6-1 6 4 5 4,875 66.0 5,027

6-2 3 4 5 4,875 71.0 5,039

7-12 6 4 5 4,936 36.0 5,019

Proposed Tamarack PRV Settings 

2.Proposed PRV for Tamarack Employee Housing. 

1.Existing PRV settings are unknow n. These are proposed and should be confirmed by NLRSWD.
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3.7.  SYSTEM CONTROLS 

Table 3-9 provides a summary of the system controls that exist at all four systems. The well pumps at the 
three smaller systems are pressure and flow controlled while the Tamarack pumps are controlled by the 
water level in the North Reservoir. The well pumps at the three smaller systems are all equipped with VFDs, 
and the Tamarack well pumps are equipped with soft starts. The only system with different setpoints for 
winter and summer is Tamarack.  

TABLE 3-9:  SYSTEM CONTROLS SUMMARY 

 

3.8.  DISTRIBUTION PIPE 

Table 3-10 provides a summary of the distribution pipe of all four systems. The majority of the distribution 
pipes were installed when systems were created so there is not a large disparity in age between pipes in 
an individual system. The majority of pipe in the distribution systems is PVC material.  

TABLE 3-10: DISTRIBUTION PIPE SUMMARY 

 
 

System/Well ON OFF VFD ON OFF VFD
Hawks Bay

Well #1 (Domestic) 49 psi 10 gpm 72 psi - - -

Well #2 (Fire) 40 psi 100 gpm 72 psi - - -

Fir Grove

Well #1 (Domestic) 44 psi 45 gpm, 80 psi 78 psi - - -

Well #2 (Fire) 30 psi 25 gpm, 80 psi - - - -

Day Star

Well #1 (Domestic) 63 psi 74 psi 72 psi - - -

Well #2 (Fire) 55 psi 65 psi 72 psi - - -

Tamarack

Well #4 17 ft 20 ft Soft Start 19 ft 20 ft Soft Start

Well #7 18 ft 20 ft Soft Start 18 ft 20 ft Soft Start

System Controls Summary

Summer Winter

1. "-" denotes no change from summer to w inter

Fir Grove - - 7,397 2,436 3,668 5,178 18,679 3.5

Hawks Bay - - 374 2,755 3,355 4,058 10,542 2.0

Day Star - - 1,190 18,044 - 5,985 25,219 4.8

Tamarack 688 1,141 - 35,382 2,846 36,306 76,363 14.5

Total Pipe 
Length (ft)

688 1,141 8,961 58,617 9,869 51,527 130,803 -

Total Pipe 
Length (mi)

0.1 0.2 1.7 11.1 1.9 9.8 24.8 -

Water Pipe Length Summary

Service 
Area

Total Pipe 
Length (ft)

3" (ft) 4" (ft) 6" (ft) 8" (ft) 10" (ft) 12" (ft)
Total Pipe 

Length (mi)
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3.9.  CONDITONS ASSESSMENT 

3.9.1.  Hawks Bay 

The Hawks Bay well site is shown below in Figure 3-10. During the visits to this facility, several 
issues were noted as follows: 1) The paint on the exterior wood trim and fascia was deteriorating 
and needs to be removed and re-applied. 2) There is an additional 1 hp pump on top of the existing 
7.5 hp pump in the domestic well that needs to be removed (the 1 hp pump is not operational). 3) 
Operators believed the 7.5 hp pump is undersized and needs to be replaced with a larger pump that 
can meet peak demands (this will be discussed in additional detail in Chapter 5. 4)The roof was 
leaking due to damage during the removal and replacement of the domestic well pump. 5) Exhaust 
ducts are sitting on the ground and exhaust fan is mounted right above the domestic well. Operators 
reported the fan has never been used and needs to be removed. 6) There were several areas on 
the ductile iron well discharge piping pipe in the pump house that showed moderate surface rust, as 
shown in Figure 3-11. 7) No alarm system exists at this site. 

Recommended Improvements  

 Strip and repaint wood on the exterior of building. 

 Remove the inactive 1 hp pump on top of the existing 7.5 hp pump in the domestic well.  

 Repair or replace the roof to address leaking. 

 Remove the exhaust fan and ducts from the building that are not being utilized. 

 Remove rust and repaint DIP in the pump house.  

 Add Auto Dialer Alarm System 

FIGURE 3-10: HAWKS BAY WELL SITE  
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FIGURE 3-11: HAWKS BAY (RUST, ROOF LEAK, AND UNUSED EHASUT FAN) 

 

3.9.2.  Fir Grove 

The Fir Grove well site is shown below in Figure 3-12. During the visits to this facility, several issues 
were noted as follows:1) The domestic pump faulted due to a motor overload during our pump test. 
2) No backup power or hookup for backup power exists at this site. However, the Timber Creek 
subdivision is currently being annexed into the District and as part of the annexation agreement, the 
developer will provide, at no cost to the District, a new permanent backup generator with separate 
building.  3) No alarm system exists at this site. The new subdivision to be annexed will also provide, 
at no cost to the District, an auto dialer alarm system.  

Recommended Improvements  

 Confirm the fault issue with Domestic pump is not a lingering issue. 

 Install emergency backup power (Planned with the Timber Creek subdivision annexation) 
(Included in Capital Improvement Plan Projects) 
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 Install hookup for emergency backup power (Planned with the Timber Creek subdivision 
annexation). 

 Install Auto Dialer alarm system. (Planned with the Timber Creek subdivision annexation). 

FIGURE 3-12: FIR GROVE WELL SITE 

 

3.9.3.  Day Star 

The Day Star well site is shown below in Figure 3-13. During the visit to this facility, several issues 
were noted as follows: 1) A cover for the temporary generator is needed and it is recommended that 
a permanent generator be installed. 2) Chlorine injection is delayed 10-15 seconds from the pump 
starting up. 3) Loose cables running across ceiling need to be placed in new conduit, as shown in 
Figure 3-14. 4) The check valve on the Domestic well is leaking and allowing water to flow back into 
the well hole.  

Recommended Improvements  

 Construct a new temporary shelter/cover for the temporary diesel generator. 

 Diagnose and fix or replace Chlorine injection pump. 

 Run new conduit and secure loose cables. 

 Remove and replace or rebuild leaking check valve.  

 Recommended that a permanent generator be installed (included in Capital Improvement 
Plan projects). 

 

DocuSign Envelope ID: E06228AD-8550-4DF1-A7B4-8038BA036B4E



April 2024 | WATER MASTER PLANNING STUDY 

NLRSWD | KA 218102-007 3-19 

FIGURE 3-13: DAY STAR WELL SITE  

 

FIGURE 3-14: DAY STAR LOOSE CABLES  
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3.9.4.  Tamarack  

The Tamarack well sites are shown below in Figure 3-15 and Figure 3-16. During the visits to this 
facility, several issues were noted as follows: 1) Well #4 is difficult to use in the summer and will 
draw down to the point where the pump starts sucking air. 2) Well #4 Pump was pulled for 
replacement at the time of the visit. 3) Well #7 flow meter working with SCADA but not displaying at 
the site correctly. 4) Well #7 discharge pressure transducer not communicating with Scada. 5) Both 
well sites lack backup power or hookups for backup power. 6) Both well sites lack alarms except 
those that only go to the control computer at the resort. 7) The vault doors at both well sites need 
locks to prevent unauthorized entry. 8) Floor drains in the bottom of the vaults at both well sites let 
in water during spring melt. Sump pumps were added to remove this water. 

Recommended Improvements  

 Fix or replace flowmeter readout and totalizer display at Well #7 site. 

 Fix or replace discharge pressure transducer to allow for communication with Scada. 

 Add emergency backup power generators to both sites (included in Capital Improvement 
Plan projects).  

 Add hookups for emergency backup power to both sites. 

 Add an alarm system to allow communication with operators not at Tamarack. 

 Add locks to all vault doors and access panels. 

FIGURE 3-15: TAMARACK WELL#4 SITE  
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FIGURE 3-16: TAMARACK WELL#7 SITE 

 

 

3.10.  SANITARY SURVEY 

A sanitary survey is an on-site review, conducted by DEQ, to evaluate and document the capabilities of a 
water system’s sources, treatment, storage, distribution system, operation and maintenance, and overall 
management and financial capacity. It also identifies any deficiencies that might adversely impact a public 
water system’s ability to provide a safe, reliable water supply. The survey seeks to identify systems that 
need technical or capacity development. The Idaho Rules for Public Drinking Water Systems require 
sanitary surveys of water systems to be taken every 3 years for community water systems. Below is a 
summary of the deficiencies that were found during the latest sanitary survey for each system. The full 
Surveys can also be found in Appendix C.  

3.11.  HAWKS BAY (COMPLETED ON 04/06/23) 

 Deficiency: No secondary spill containment for bulk liquid chemical containers. 

 Corrective Action: Add secondary containment of at least 110% of the containers volume.  

 Deficiency: Some corrosion on wellhouse piping. 

 Corrective Action: Address with upcoming system upgrades.  

 Deficiency: Chlorine storage tanks are not properly sealed or vented outside. 

 Corrective Action: Add proper cover and venting. 
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3.12.  FIR GROVE (COMPLETED 05/07/19) 

 Deficiency: Bolts in wellhead casing are loose. 

 Corrective Action: Replace and securely tighten bolts. 

 Deficiency: All dead-end water mains are not flushed at least semiannually. 

 Corrective Action: Develop a plan to flush mains twice a year. 

 Deficiency: No auxiliary power to pumps. 

 Corrective Action: No action required but will be revaluated at each ESS (Enhanced Sanitary 
Survey). 

3.13.  DAY STAR (COMPLETED 05/07/19) 

 Deficiency: Sample tap for Well #2 is threaded. 

 Corrective Action: Replace with non-threaded tap or install backflow preventer.   

 Deficiency: A deluge shower and/or eye washing device is not installed where strong acids and 
alkalis are used or stored. 

 Corrective Action: Install a deluge shower and/or eye washing device. 

 Deficiency: All dead-end water mains are not flushed at least semiannually. 

 Corrective Action: Develop a plan to flush mains twice a year. 

  Deficiency: No provisions are made for measuring quantities of chemicals used. 

 Corrective Action: Provide provisions for measuring the quantities of used chemicals. 

3.14.  TAMARACK (COMPLETED 07/19/22) 

 Deficiency: The pits for Well #4 and #7 are not watertight and are not protected from 
contamination. 

 Corrective Action: Monitor sump pumps during wet times of the year to ensure effectiveness.  

 Deficiency: The well casing for well #4 exists in a depression and is not protected from flooding.  

 Corrective Action: Regrade the area around well #4 to drain away from the well casing. 

 Deficiency: The well casing for Well #5 is nearly flush with the ground. 

 Corrective Action: Regrade area around well #5 to drain away from well casing or extend casing 
18in above ground surface. (Well #5 is not owned or operated by NLRSWD) 

 Deficiency: The quantity of chemicals being used is not measured. 

 Corrective Action: Provide measuring equipment and more frequent testing. 

 Deficiency: Where more than one chemical is stored/handled, tanks and pipes are not clearly 
labeled. 

 Corrective Action: Label tanks and pipes to prevent cross contamination.  

 Deficiency: No method of preventing bulk liquid container leaks or spills.  
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 Corrective Action: Install secondary containment.  

 Deficiency: Known cross connections exist and/or were observed.  

 Corrective Action: Test all known testable backflow assemblies.  

 Deficiency: All air valves are not protected from contamination. 

 Corrective Action: Downturn and screen all air relief valve discharges located in vaults. 
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CHAPTER 4 - PROJECT PLANNING  

4.1.  POPULATION PROJECTIONS 

The District has seen steady growth and is predicted to continue growing during the 20-year planning 
period. Table 4-1 displays the Valley County historical population data which shows a growth rate of 3.4% 
from 2015 to 2020 (see Appendix D). This recent growth rate was assumed for the 20-year planning period 
for the three systems of Hawks Bay, Fir Grove, and Day Star. The historical number of EDUs for these 
three systems and the projected EDUs during the planning period are presented in Table 4-2.  

TABLE 4-1: VALLEY COUNTY GROWTH RATES 

 

TABLE 4-2: GROWTH PROJECTIONS (NON TAMARACK) 

 

Year Population
1

% Growth Per year

1970 3609 ‐

1980 5,604 4.50%

1990 6,109 0.87%

2000 7,651 2.28%

2010 9,862 2.57%

2011 9,639 ‐2.26%

2012 9,544 ‐0.99%

2013 9,585 0.43%

2014 9,805 2.30%

2015 10,058 2.58%

2016 10,438 3.78%

2017 10,700 2.51%

2018 11,054 3.31%

2019 11,443 3.52%

2020 11,746 2.65%

2015‐2020 Growth 1,688 3.40%
1. County populations  from 1970‐2010 and 2020 were  taken from Census  data. County 

populations  for 2011‐2019 were  taken from Idaho Department of Labor estimates . 

Valley County Growth

Non Tamarack EDUs
1,2

Estimated 

Population
3

2017 229 637

2018 242 673

2019 267 743

2020 288 801

2021 320 890

2022 333 926

2027 394 1,096

2032 466 1,296

2037 551 1,532

2042 652 1,813

2022‐2042 Growth 319 887

2. EDUs  for 2017‐2022 are  his torica l  va lues , and EDUs  for 2027‐2042 are  ca lculated 

based on a  growth rate  of 3.4%.

3. Population based on a  household s ize  of 2.78 (2016‐2020 Census  estimate).

Projected Water Systems Growth‐ Non Tamarack

Year

H
is
to
ri
ca
l

P
ro
je
ct
ed

1. EDU = equiva lent dwel l ing unit
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In more recent years, development within the Tamarack system has increased significantly; the District 
does not feel that the historical County growth rate accurately reflects the anticipated growth of this system. 
The District currently serves 424 EDUs in this system and has a 1,389 EDU commitment (additional 965 
EDUs can be added). For this system, the District has elected to assume the total committed 1,389 EDUs 
are active at the end of the planning period. This equates to a growth rate of approximately 6.05%.  

The selected growth rates result in an additional 319 EDUs of growth for the 3 smaller systems and 965 
EDUs of growth for the Tamarack system. Historical and projected growth is shown in Figure 4-1. 

FIGURE 4-1: EDU PROJECTIONS 

 

Buildout EDU projections were also developed for each system with input from the District on areas to be 
incorporated into each system and anticipated housing densities. Figure 4-2 shows the buildout growth 
areas for the three smaller systems; the Tamarack system is anticipated to be built out by the end of the 
20-year planning period with 1,389 EDUs. Table 4-3 show the growth over the 20-year planning period and 
the total buildout EDUs for each of the four systems. 
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FIGURE 4-2: BUILDOUT GROWTH AREAS 
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TABLE 4-3: GROWTH DISTRIBUTION SUMMARY 

 

4.2.  DEMAND ANALYSIS 

This section outlines the historical demands for each system and the selected planning demands on a per 
EDU basis for the planning period.  

4.2.1.  Historical Water Demands 

Daily well production meter readings from 2017 through 2021 from each of the systems' wells were 
used to summarize the historical demands for each system. The District also provided historical 
EDUs served in each system that were active during each of these years. The production data 
coupled with the number of EDUs were used to summarize historical demands on a per EDU basis.  
Table 4-4, Table 4-5, Table 4-6, and Table 4-7 summarize the historical demands for each system. 

TABLE 4-4: HAWKS BAY HISTORICAL DEMANDS 

 

TABLE 4-5: FIR GROVE HISTORICAL DEMANDS 

 

System
2022 Existing 

EDUs

2022 Committed

EDUs
4

2022‐2042 Total 

Growth

(EDUs)
2

Percent of Total 

Growth
3

2022‐2042 

System Growth

(EDUs)

2042 Projected 

EDUs

Buildout Projected 

EDUs

Hawks Bay 55 158 25% 80 135 5,159

Fir Grove 111 226 15% 48 159 8,287

Day Star 167 287 60% 191 358 9,253

Tamarack 424 1,389 965 100% 965 1,389 1,389

Growth Projections Per Water System

4. Includes  Exis ting EDUs

319

1. EDU = equivalent dwel l ing unit

2. Assumes  Hawks  Bay, Fi r Grove, and Day Star grow at the  county growth rate  of 3.4%, and the  Tamarack system bui lds  out.

3. District provided percent of growth distribution to the  Hawks  Bay, Fi r Grove, and Day Star systems. Assumes  that by 2042 a l l  commitments  in Tamarack are  ful fi l led. 

GPM GPED GPM GPED

2017 22 6 378 19 1,264 3.34

2018 26 6 306 26 1,462 4.78

2019 34 6 269 26 1,086 4.04

2020 41 7 239 32 1,132 4.75

2021 51 7 187 25 718 3.84

Average / Max - 7 276 33 1,462 5.30

 Peaking 
Factor 

(MDD/ADD) 

1. ADD = average day demand; MDD = max day demand; GPM = gallons per minute; GPED = gallons per EDU per day

Year EDU's
ADD MDD

GPM GPED GPM GPED

2017 78 11 199 69 1,274 6.41

2018 82 19 326 88 1,546 4.74

2019 90 16 261 68 1,085 4.16

2020 97 17 258 80 1,184 4.60

2021 107 21 287 90 1,211 4.22
Average / Max - 17 267 90 1,546 5.79

 Peaking 
Factor 

(MDD/ADD) 

1. ADD = average day demand; MDD = max day demand; GPM = gallons per minute; GPED = gallons per EDU per day

Year EDU's
ADD MDD
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TABLE 4-6: DAY STAR HISTORICAL DEMANDS 

 

TABLE 4-7: TAMARACK HISTORICAL PRODUCTION  

 

4.2.2.  Planning Criteria Flows 

Planning criteria flows on a per EDU basis were selected for each system using the average ADD 
and max MDD for the last 5 years. In the absence of continuous SCADA data, the max day demand 
(MDD) to peak hour demand (PHD) factors for each system were calculated using Equation 3-1 
from the Washington State Water System Design Manual. These factors are multiplied by the MDD 
planning criteria flow of each system to Table 4-8 summarizes the planning criteria flows and PHD 
factors for each system. The peak hour analysis is provided in Appendix E. 

TABLE 4-8: PLANNING CRITERIA FLOWS 

 

Demand projections for existing, current commitments, the next 20 years and buildout conditions 
were estimated using the planning criteria flows and growth projections. These projected demands 
are summarized in Table 4-9, Table 4-10, Table 4-11, and Table 4-12.  

GPM GPED GPM GPED

2017 129 30 336 115 1,285 3.82

2018 134 30 319 128 1,381 4.33

2019 143 30 303 135 1,357 4.48

2020 150 33 317 149 1,434 4.52

20212
162 - - 158 1,408 -

Average / Max - 31 319 159 1,434 4.50

Year
 Peaking 
Factor 

(MDD/ADD) 

EDU's
ADD MDD

2. Data was missing during portions Oct-Dec, an accurate ADD cannot be calculated
1. ADD = average day demand; MDD = max day demand; GPM = gallons per minute; GPED = gallons per EDU per day

GPM GPED GPM GPED

2017 304 73 344 241 1,140 3.3

2018 304 64 304 161 762 2.5

20192 310 81 375 260 1,210 3.2

20202 377 77 295 245 935 3.2

2021 379 86 329 301 1,144 3.5

Average / Max - 77 330 301 1,210 3.67

1. ADD = average day demand; MDD = max day demand; GPM = gallons per minute; GPED = gallons per EDU per day

2. Rolling 2-day average was used

 Peaking 
Factor 

(MDD/ADD) 
Year EDU's

ADD MDD

System Current EDU's
Committed 

EDU's

ADD Planning 
Criteria   
(gped)

MDD Planning 
Criteria
(gped)

PHD Planning 
Criteria
(gped)

PHD/MDD2

Hawks Bay 55 158 280 1,470 4,743 3.23
Fir Grove 111 226 270 1,550 4,362 2.81
Day Star 167 287 320 1,435 3,657 2.55

Tamarack 424 1,389 330 1,210 2,593 2.14
1. EDU = Equivalent dwelling unit; ADD = average day demand; MDD = max day demand; PHD = peak hour demand; gped = gallons per 
EDU per day; gpm = gallons per minute 

2. PHD was calculated using equation 3-1 from Washington State Water System Design Manual (https://doh.wa.gov/sites/default/files/2022-
02/331-123.pdf?ver=2019-10-03-153237-220)
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TABLE 4-9: HAWKS BAY PROJECTED DEMANDS 

 

TABLE 4-10: FIR GROVE PROJECTED DEMANDS 

 

ADD MDD PHD2

GPM GPM GPM
2022 Existing 55 - 11 57 182

2022 Committed 158 - 31 162 521

2042 Projected 135 - 26 138 445

Buildout Projected3 5,262 7.6 1,031 5,414 17,374

5. Commercial MDD planning criteria w as calculated using the peaking factor (MDD/ADD). PHD w as assumed to be the 
same as MDD for commercial areas

Hawks Bay Projected Demands

3. The buildout number of EDUs in the study area w as calculated based on the grow th areas and densities identif ied by 
the District.(See Figure 4-2)

4. Commercial planning demand taken from Metcalf & Eddy 5th edition page 195 at 1,500 gallons per acre per day for 
average day demand.

Year EDU's  Commercial 
Acres 

1. ADD = average day demand; MDD = max day demand; GPM = gallons per minute; GPED = gallons per EDU per day

2. PHD w as calculated using equation 3-1 from Washington State Water System Design Manual 
(https://doh.w a.gov/sites/default/f iles/2022-02/331-123.pdf?ver=2019-10-03-153237-220)

ADD MDD PHD2

GPM GPM GPM
2022 Existing 111 - 21 120 337

2022 Committed 226 - 42 244 685

2042 Projected 159 - 30 172 482

Buildout Projected3 8,402 19.5 1,596 9,161 25,568
1. ADD = average day demand; MDD = max day demand; GPM = gallons per minute; GPED = gallons per EDU per day 

2. PHD w as calculated using equation 3-1 from Washington State Water System Design Manual 
(https://doh.w a.gov/sites/default/f iles/2022-02/331-123.pdf?ver=2019-10-03-153237-220)

3. The buildout number of EDUs in the study area w as calculated based on the grow th areas and densities identif ied by the District. 
(See Figure 4-2)

4. Commercial planning demand taken from Metcalf & Eddy 5th edition page 195 at 1,500 gallons per acre per day for average day 
demand.

5. Commercial MDD planning criteria w as calculated using the peaking factor (MDD/ADD). PHD w as assumed to be the same as 
MDD for commercial areas

Year EDU's
 Commercial 

Acres 

Fir Grove Projected Demands
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TABLE 4-11: DAY STAR PROJECTED DEMANDS 

 

TABLE 4-12: TAMARACK PROJECTED DEMANDS 

 

4.2.3.  Water Consumption 

NLRSWD does not read the meter usage for their connections, therefore water consumption could 
not be analyzed. Expected reductions in water usage if metering-based billing was to take place can 
range anywhere from 10%-20%. The District does not plan to implement this for the foreseeable 
future.  

4.3.  ADDITIONAL PLANNING CRITERIA  

Additional Planning Criteria that were used for the purposes of this study are summarized in Table 4-13, 
note that the residential available fire flow planning criteria is 1,500 gpm for two hours. The rural residential 
requirement from the local fire authority is 1,125 gpm for two hours (see Appendix K for a letter from the 
local fire authority). For existing water lines in cul-de-sacs and dead-end roads, the District may not 
recommend improvements if the available fire flow meets or exceeds the local fire flow authority’s 
requirement of 1,125 gpm but is less than 1,500 gpm.  

ADD MDD PHD2

GPM GPM GPM
2022 Existing 167 - 37 167 425

2022 Committed 287 - 64 287 729

2042 Projected 358 - 80 357 910

Buildout Projected3 9,373 0.0 2,083 9,341 23,804

6. Data w as missing during portions Oct-Dec, an accurate ADD cannot be calculated.

Day Star Projected Demands

Year EDU's
 Commercial 

Acres 

1. ADD = average day demand; MDD = max day demand; GPM = gallons per minute; GPED = gallons per EDU per day

2. PHD w as calculated using equation 3-1 from Washington State Water System Design Manual 
(https://doh.w a.gov/sites/default/f iles/2022-02/331-123.pdf?ver=2019-10-03-153237-220)

3. The buildout number of EDUs in the study area w as calculated based on the grow th areas and densities identif ied by the District. 
(See Figure 4-2)

4. Commercial planning demand taken from Metcalf & Eddy 5th edition page 195 at 1,500 gallons per acre per day for average day 
demand.

5. Commercial MDD planning criteria w as calculated using the peaking factor (MDD/ADD). PHD w as assumed to be the same as 
MDD for commercial areas

ADD MDD PHD

GPM GPM GPM
2022 Existing 424 - 97 357 764

2022 Committed 1,389 - 318 1,168 2,502

2042 Projected3 1,389 - 318 1,168 2,502

Buildout Projected3 1,389 - 318 1,168 2,502

2. PHD w as calculated using equation 3-1 from Washington State Water System Design Manual 
(https://doh.w a.gov/sites/default/f iles/2022-02/331-123.pdf?ver=2019-10-03-153237-220)

3. The "Committed", "2042 Projected", and "Buildout" EDU's are all equal as the District is committed to serve all of the buildout that is 
projected to occur at Tamarack in the next 20 years.

Tamarack Projected Demands

Year EDU's  Commercial 
Acres 

1. ADD = average day demand; MDD = max day demand; GPM = gallons per minute; GPED = gallons per EDU per day
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TABLE 4-13: ADDITIONAL PLANNING CRITERIA 

 

Residential

Commercial

Tamarack Commercial

Fire Flow

Peak Hour Demand

Max Overall Pressure

Main Line Max Pressure

Operational & Peaking Storage

Emergency Storage

Nest Fire & Emergency Storage?

Allow Wells with Standby Power 

to Offset Emergency Storage in 

Existing Storage Facilities?

Power Outage

Max velocity under PHD 

conditions

Max velocity under MDD + FF 

conditions

Fire Flow Requirements

Pressure Requirements

Storage Planning Requirements

Redundancy Requirements

25% of MDD

8 hours of ADD

No

Yes

20 psi

40 psi

80 psi

100 psi

1,500 gpm for 2 hours

2,500 gpm for 2 hours

3,000 gpm for 4 hours

15 fps

System to deliver ADD + Fire

System to deliver PHD

System to deliver MDD + Fire

Pipe Velocity Criteria 

10 fps

Largest Pump Offline
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CHAPTER 5 - SUPPLY, DELIVERY, & STORAGE ANALYSIS 

This chapter summarizes the capacity of each distribution system to supply and deliver water. This will 
include a high-level water rights analysis, a supply analysis, and a storage analysis. 

5.1.  WATER RIGHTS 

Water rights define the legal diversion rate from a water supply (i.e., groundwater or surface water). The 
authorized diversion rate of a water right should, at a minimum, equal the max day demand (MDD) of a 
water system that is equipped with storage, or the peak hour demand (PHD) of a water system without 
storage.  

Table 5-1 summarizes the water rights for each of the District’s systems and compares it to the system’s 
existing MDD or PHD, and the larger of the existing committed or 2042 projected MDD or PHD. Each 
system has adequate water rights for existing demands. However, the Day Star and Tamarack systems fall 
slightly short of meeting the future demands. See Appendix F for water right information.  

TABLE 5-1: WATER RIGHT ANALYSIS 

 

The Tamarack system is currently in the process of acquiring an additional well (Well #12) which is 
anticipated to bring an additional 4.3 cfs (1,930 gpm) of water right capacity to the system under permit 65-
23750. With the addition of this permit, the system will have sufficient capacity to meet the projected 2042 
MDD (system has storage).  

The Day Star system falls 80 gpm short of meeting the projected 2042 PHD (system does not have storage). 
It is recommended that this system acquire additional water right capacity as additional sources (i.e., wells) 
are incorporated into the system.  

5.2.  SUPPLY ANALYSIS  

The supply capacity is the physical capability of delivering water. This differs from the water rights capacity, 
which is only a legal ability to divert water. Similar to water rights, a water system’s supply capacity should, 
at a minimum, equal the MDD of a water system that is equipped with storage, or the larger of the PHD or 
MDD plus fire flow of a water system without storage.  

 

 

System
Water Right 

No.
Use

Diversion Rate 
(cfs)

Diversion Rate 
(gpm)

Existing 
MDD / PHD2

(gpm)

Future2,3

MDD / PHD
Future Surplus / (Deficit)

(gpm)

Day Star 65-22358 Municipal 1.85 830 425 910 (80)

Fir Grove 65-22882 Municipal 4.12 1,849 337 685 1,164

Hawks Bay 65-22889 Municipal 1.01 453
Hawks Bay 65-22971 Municipal 0.94 422
Hawks Bay Total Municipal 1.95 875 182 521 354

Tamarack 65-23812 Municipal 2.49 1,118 357 1,168 (50)
1. cfs  = cubic feet per second; gpm = ga l lons  per minute; MDD = max day demand; PHD = peak hour demand

3. The Future demand i s  the larger of the current committed demand or the 2042 projected demand. 
2. Day Star, Fi r Grove, and Hawks  Bay water rights  are compared to the system's  PHD; Tamarack i s  compared to i ts  MDD as  i t has  s torage. 
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The District’s systems were constructed prior to 2008 when major revisions were made to Idaho 
Administrative Code (IDAPA) that now require water systems to meet supply with firm capacity (i.e., largest 
source out of service). This supply analysis compares the systems against current IDAPA requirements. 
Table 5-2 through Table 5-5 compare each system’s current firm supply capacity against existing and future 
demands. For the Hawks Bay, Fir Grove, and Day Star systems, the future demands (PHD and MDD+ fire 
flow) are also compared to the firm supply, this assumes the systems grow without adding storage. Adding 
storage will drastically change the supply analysis; this is discussed in Chapter 7 with the alternatives to 
correct noted deficiencies.  All four water systems were code compliant at the time of construction. As 
upgrades to the water systems occur, the water systems will be brought into compliance with the current 
IDAPA Code.  

TABLE 5-2: HAWKS BAY SUPPLY ANALYSIS  

 

The Hawks Bay system’s firm supply capacity is less than 200 gpm, resulting in a large supply deficit for 
the existing and future scenarios. Currently, the District is in the process of annexing the proposed 
Tamarack Falls development that would be served by this system. The addition of this development adds 
to the supply deficit. It is recommended that an additional supply be added to the system. One method of 
decreasing the supply deficit is to consider adding storage to this system so the supply only needs to meet 
the MDD rather than the larger of the PHD or MDD plus fire flow. Alternatives to address this deficit will be 
discussed further in Chapter 7. 

Scenario 2022
(gpm)

2042
(gpm)

Committed
(gpm)

Committed with 
Tamarack Falls4

(gpm)

Well #1 185 185 185 185

Well #2 1,082 1,082 1,082 1,082

Total Capacity 1,267 1,267 1,267 1,267

Firm Capacity 185 185 185 185

PHD 182 445 521 930

MDD+FF2 1,557 1,638 1,662 1,789

 Supply Surplus / 
(Deficit)3

(1,372) (1,453) (1,477) (1,604)

3. Supply surplus or deficit is the firm capacity minus the larger of the PHD and MDD+FF. 

1.MDD = Maximum Day Demand; PHD = Peak Hour Demand; FF= Fire Flow
2. Residential fire flow planning criteria of 1,500 gpm.

4. Tamarack Falls proposes adding 124 EDUs.
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TABLE 5-3: FIR GROVE SUPPLY ANALYSIS 

 

The firm capacity for the Fir Grove system is approximately 450 gpm, resulting in a large supply deficit for 
the existing and future scenarios. Currently, the District is in the process of annexing the proposed Timber 
Creek development that would be served by this system. The addition of this development adds to the 
supply deficit. It is recommended that an additional supply be added to the system. One method of 
decreasing the supply deficit is to consider adding storage to this system so the supply only needs to meet 
the MDD rather than the larger of the PHD or MDD plus fire flow. Alternatives to address this deficit will be 
discussed further in Chapter 7. 

TABLE 5-4: DAY STAR SUPPLY ANALYSIS 

 
The firm capacity for the Day Star system is approximately 550 gpm, resulting in a large supply deficit for 
the existing and future scenarios. It is recommended that an additional supply be added to the system. One 
method of decreasing the supply deficit is to consider adding storage to this system so the supply only 
needs to meet the MDD rather than the larger of the PHD or MDD plus fire flow. Alternatives to address 
this deficit will be discussed further in Chapter 7. 
 

Scenario 2022
(gpm)

2042
(gpm)

Committed
(gpm)

Committed with 
Timber Creek4

(gpm)

Well #1 456 456 456 456

Well #2 1,283 1,283 1,283 1,283

Total Capacity 1,739 1,739 1,739 1,739

Firm Capacity 456 456 456 456

PHD 337 482 685 901

MDD+FF2 1,620 1,672 1,744 1,821

 Supply Surplus / 
(Deficit)3

(1,164) (1,216) (1,288) (1,365)

4. Timber Creek proposes adding 71 EDUs.

1.MDD = Maximum Day Demand; PHD = Peak Hour Demand; FF= Fire Flow
2. Residential fire flow planning criteria of 1,500 gpm.
3. Supply surplus or deficit is the firm capacity minus the larger of the PHD and MDD+FF. 

Scenario 2022
(gpm)

2042
(gpm)

Committed
(gpm)

Well #1 600 600 600

Well #2 550 550 550

Total Capacity 1,150 1,150 1,150

Firm Capacity 550 550 550

PHD 425 910 729

MDD+FF2 1,667 1,857 1,787

 Supply Surplus / 
(Deficit)3

(1,117) (1,307) (1,237)

2. Residential f ire f low  planning criteria of 1,500 gpm.
3. Supply surplus or deficit is the f irm capacity minus the larger of the PHD and MDD+FF. 

1.MDD = Maximum Day Demand; PHD = Peak Hour Demand; FF= Fire Flow
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TABLE 5-5: TAMARACK SUPPLY ANALYSIS  

 
The existing firm capacity for The Tamarack system is approximately 300 gpm, which is not sufficient to 
meet existing demands. As mentioned in Section 5.1, the District is currently acquiring an additional well 
(Well #12) for the Tamarack System. This well is anticipated to produce at least 700 gpm (Well Engineering 
Report, HDR, Section 3.2). With the anticipated production of this additional new well, the system will have 
a future firm capacity of 1,000 gpm which is sufficient to meet existing demands, but insufficient to meet 
future demands.  

Note, Well #5 is listed in the supply analysis. Well #5 is an emergency backup well that is primarily used for 
irrigation and snowmaking, but in an emergency can be used to fill the 1.25 MG tank. DEQ granted 
permission to utilize Well #5 in a letter dated 11/30/2022 with a subject line “Tamarack Resort – Tamarack 
Employee Housing Project (Valley County) Facility Plan Addendum and Preliminary Engineering Report – 
DEQ Approval”. Well #5 was not counted towards the firm capacity as it is an emergency only well. 

Well #12 is needed currently to provide firm supply capacity without utilizing the emergency backup Well 
#5. An additional well will be needed to meet the projected 2042 demands. This will be discussed in more 
detail in Chapter 7. 

5.3.  STORAGE ANALYSIS  

There are four components of storage requirements for potable water systems:  

 Operational Storage: volume between on/off set points of sources that fill the tank. 

 Peaking Storage: volume needed to compensate for the difference between the maximum supply 
capacity and the system’s peak demands.  

 Fire Storage: The largest fire flow requirement coupled with its required fire flow duration.  

 Emergency Storage: Storage needed to supply water to the system should the water sources fail.  

Year 2022
(gpm)

2042
(gpm)

Well #4 300 300

Well #54 1,000 1,000

Well #7 804 804

Well #125 700

Total Capacity 1,104 1,804

Firm Capacity 300 1,000

MDD 357 1,168

 Supply Surplus / (Deficit)2,3 (57) (168)

4. Well #5 is an emergency backup supply well that has a 1,000 gpm capacity 
which pumps to the snow making tank. There is booster from the snow making 
tank that pumps to the 1.25 MG tank with a capacity of 1,000 gpm. This is a well 
that can be used in emergencies with DEQ approval, but will not be counted 
towards the total or firm supply capacity.
5. Well #12 is planned with a minimum capacity of 700 gpm. This supply 
analysis should be updated once the actual production rate of the well is 
established after construction.

2. Supply surplus or deficit is the firm capacity minus the MDD. 
1.MDD = Maximum Day Demand

3. Supply only compared to the MDD as this system is served by gravity from the 
1.25 MG tank. The delivery analysis for this system for PHD and MDD + fire flow 
will be discussed in Chapter 6.  
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None of the District’s systems have continuous historical SCADA data available to develop a diurnal curve 
for calculating peaking storage. For this study, a value of 25% of the MDD was assumed for peaking and 
operating storage. For storage calculations, it was also assumed that the system’s firm supply capacity is 
equal to the MDD.  

Currently, only the Tamarack system has existing storage. The other three systems are not currently 
equipped with storage. If storage is added to these systems, this section outlines the required storage to 
meet current IDAPA requirements. Table 5-6 through Table 5-9 summarize the storage analysis for each 
system. Note, the buildout projections for the Hawks Bay and Fir Grove systems show some commercial 
development. The storage analysis presented in this section also provides the required storage if 
commercial development occurs sooner, but recommendations within this report are made with the 
understanding that commercial development will not occur within the 20-year planning period.  

TABLE 5-6: HAWKS BAY STORAGE ANALYSIS 

 

The Hawks Bay system shows a future required storage volume of over 300,000 gallons with existing 
commitments and the soon to be annexed Tamarack Falls development (assuming no commercial 
development). It is recommended that if storage is added to this system, a minimum usable storage volume 
of 350,000 gallons be added.  

TABLE 5-7: FIR GROVE STORAGE ANALYSIS 

 

 

Demands 2022 2042 Committed 
(Residential FF)

Committed     
(Commercial FF)

Committed + 
Tamarack Falls 
(Residential FF)

Committed + 
Tamarack Falls 

(Commercial FF)

ADD (gpm) 11 26 31 31 56 56
MDD (gpm) 57 138 162 162 289 289
Storage Analysis (all values in gal)
Peaking and Operational Storage1 21,000 50,000 59,000 59,000 105,000 105,000
Emergency2 6,000 13,000 15,000 15,000 27,000 27,000
Fire3 180,000 180,000 180,000 300,000 180,000 300,000
Total Storage Required (rounded) 207,000 243,000 254,000 374,000 312,000 432,000
Total Storage Available (rounded) 0 0 0 0 0 0
Storage Surplus / (Deficiency) (207,000) (243,000) (254,000) (374,000) (312,000) (432,000)

2. Assumes 8 hours of the ADD.
3. Assumes 1,500 gpm for 2 hours Residential and 2,500 gpm for 2 hours Commercial 

1. Assumes 25% of the MDD.

4. ADD = average day demand; MDD = maximum day demand; FF=Fire Flow

Demands 2022 2042 Committed 
(Residential FF)

Committed     
(Commercial FF)

Committed + 
Timber Creek 

(Residential FF)

Committed + 
Timber Creek 

(Commercial FF)

ADD (gpm) 21 30 42 42 56 56
MDD (gpm) 120 172 244 244 321 321

Peaking and Operational Storage1 44,000 62,000 88,000 88,000 116,000 116,000
Emergency2 11,000 15,000 21,000 21,000 27,000 27,000
Fire3 180,000 180,000 180,000 300,000 180,000 300,000
Total Storage Required (rounded) 235,000 257,000 289,000 409,000 323,000 443,000
Total Storage Available (rounded) 0 0 0 0 0 0
Storage Surplus / (Deficiency) (235,000) (257,000) (289,000) (409,000) (323,000) (443,000)

Storage Analysis (all values in gal)

1. Assumes 25% of the MDD.
2. Assumes 8 hours of the ADD.
3. Assumes 1,500 gpm for 2 hours Residential and 2,500 gpm for 2 hours Commerical 
4. ADD = average day demand; MDD = maximum day demand; FF=Fire Flow
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The Fir Grove system shows a future required storage volume of over 300,000 gallons with existing 
commitments and the soon to be annexed Timber Creek development (assuming no commercial 
development). It is recommended that if storage is added to this system, a minimum usable storage volume 
of 350,000 gallons be added.  

TABLE 5-8: DAY STAR STORAGE ANALYSIS 

 
The Day Star system shows a required storage volume of nearly 350,000 gallons with projected growth in 
2042. It is recommended that if storage is added to this system, a minimum usable storage volume of 
350,000 gallons be added.  

TABLE 5-9: TAMARACK STORAGE ANALYSIS 

 
The Tamarack system shows a storage deficit of approximately 120,000 gallons with projected growth in 
2042. It is unlikely that additional storage will be constructed for this system. Chapter 7 will discuss 
alternatives for correcting the projected storage deficit that does not involve constructing additional storage.  

Demands 2022 2042 Committed 
ADD (gpm) 37 80 64
MDD (gpm) 167 357 287

Peaking and Operational Storage1 61,000 129,000 104,000
Emergency2 18,000 39,000 31,000
Fire3 180,000 180,000 180,000
Total Storage Required (rounded) 259,000 348,000 315,000
Total Storage Available (rounded) 0 0 0
Storage Surplus / (Deficiency) (259,000) (348,000) (315,000)

Storage Analysis (all values in gal)

1. Assumes 25% of the MDD.
2. Assumes 8 hours of the ADD.
3. Assumes 1,500 gpm for 2 hours 
4. ADD = average day demand; MDD = maximum day demand; FF=Fire Flow

Demands 2022 2042

ADD (gpm) 98 319
MDD (gpm) 357 1,168

Peaking and Operational Storage1 129,000 421,000
Emergency2 48,000 154,000
Fire3 720,000 720,000
Total Storage Required (rounded) 897,000 1,295,000
Total Storage Available (rounded)4 1,174,000 1,174,000
Storage Surplus / (Deficiency) 277,000 (121,000)

5. ADD = average day demand; MDD = maximum day demand; FF=Fire Flow
4. Assumes high water elevation 1 foot below overflow.
3. Based on 3,000 gpm for 4 hours
2. Calculated as 8 hours of the ADD.
1. Calculated as 25% of the MDD.

Storage Analysis (all values in gal)
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CHAPTER 6 - EXISTING SYSTEM HYDRAULIC MODEL ANALYSIS 

A hydraulic model was developed for each of the District’s four water systems to evaluate the water 
distribution system under several demand scenarios. This chapter will summarize the efforts to develop 
and calibrate the models as well as the model results for the existing systems.  

6.1.  EXISTING MODEL DEVELOPMENT  

As part of this study, Keller Associates created water models for the District’s four systems in Bentley’s 
WaterCAD software. These models were created from record drawings and knowledge of the systems from 
District personnel. A summary of the existing and future demands for each system was provided in Chapter 
4. The existing 2022 MDDs and PHDs were loaded into the models.  

6.1.1.  Model Calibration 

Hydrant flow tests were conducted in each system to assist in calibrating the models. The process 
consisted of flowing a hydrant, measuring the static and residual pressures at two different hydrants 
in the distribution system, and monitoring the pump station/tank outflows/levels/pressures. The 
results of the calibration efforts are presented in Table 6-1. The three smaller systems calibrated 
very well, and no further calibration or field work is recommended.  

The Tamarack system did not calibrate as well. The District does not know the exact settings of the 
PRVs, especially the larger fire flow PRVs; it is believed that this is the main reason for the residual 
pressures not aligning as well for the two Tamarack hydrant tests. Recommended setpoints for the 
Tamarack PRVs are presented in Chapter 3. It is recommended that the District have the PRV valve 
manufacturer’s representative service the PRVs and adjust the settings based on these 
recommendations if needed. Static pressures at various hydrants in the Tamarack system were 
taken to estimate the existing settings of the small PRVs and the HGL of each zone. These settings 
were incorporated into the model. Model vs field observed pressures in the Tamarack System are 
shown in Appendix G. 

TABLE 6-1: WATER CALIBRATION SUMMARY 

6.2.  EXISTING SYSTEM EVALUATION  

This section includes a summary of the existing (2022) distribution systems’ hydraulic evaluation to meet 
the pressure, fire flow, and pipe velocity planning criteria under current demands. This evaluation was 
completed with the hydraulic model that was developed, loaded, and calibrated as discussed previously. 
The planning criteria for pressure, fire flow, and pipe velocity are provided in Chapter 4. 
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6.2.1.  Peak Hour Demand  

The water models were exercised to evaluate pressures and pipe velocities in the distribution 
systems under peak hour demand (PHD). As mentioned previously, these systems were constructed 
prior to 2008 when major revisions were made to Idaho Administrative Code (IDAPA) that now 
require water systems to meet supply with firm capacity (i.e., largest pump out of service). For the 
three smaller systems, results are presented for firm capacity as well as with both well pumps on.  

Hawks Bay 

The PHD pressure results for the Hawks Bay system under firm pumping capacity are 
presented in Figure 6-1. The system is unable to maintain pressures above the required 40 
psi minimum. With both well pumps running, the system is capable of delivering adequate 
pressures, see Figure 6-2. Pipe velocities are under ten feet per second (fps).  

FIGURE 6-1: HAWKS BAY EXISTING PHD (FIRM CAPACITY) 
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FIGURE 6-2: HAWKS BAY EXISTING PHD (BOTH PUMPS) 

 

Fir Grove 

The PHD pressure results for the Fir Grove system under firm pumping capacity are 
presented in Figure 6-3. At firm capacity, this system is able to maintain 40+ psi in the 
distribution system during the existing PHD scenario. However, the smaller domestic well is 
not able to maintain its target discharge pressure of 78 psi. This means that during peak 
demands, with the larger well off, the domestic well could operate at a lower pressure and 
lower efficiency. Pipe velocities are under 10 fps. Pressures during PHD with both pumps on 
are presented in Figure 6-4.  
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FIGURE 6-3: FIR GROVE EXISTING PHD (FIRM CAPACITY) 
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FIGURE 6-4: FIR GROVE EXISTING PHD (BOTH PUMPS) 

 

Day Star 

The PHD pressure results for the Day Star system under firm pumping capacity are 
presented in Figure 6-5. The system is unable to maintain pressures above the required 40 
psi minimum. With both well pumps running, the system is capable of delivering adequate 
pressures, see Figure 6-6. Pipe velocities are under 10 fps. Figure 6-2 
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FIGURE 6-5: DAY STAR EXISTING PHD (FIRM CAPACITY) 

 

FIGURE 6-6: DAY STAR EXISTING PHD (BOTH PUMPS) 
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Tamarack 

The Tamarack system is capable of delivering adequate pressures during the existing PHD 
scenario. Several locations throughout the system experience pressure in excess of 80 psi, 
with a few locations over 100 psi. higher pressures are typical for distribution systems in 
mountainous terrain where it is impractical to break head and reduce pressures frequently. 
The District requires that individual services be equipped with pressure reducing valves to 
mitigate high pressure. Velocities in distribution pipes are under 10 fps except for small PRV 
lines and valves which are designed to accommodate higher velocities.  

During the efforts of this plan, a new line was proposed in the Tamarack system and is 
currently being constructed. This line consists of an 8-inch main on West Mountain Road 
from the roundabout at Village Drive south through the Tamarack Employee Housing 
development, and an 8-inch line connecting to the existing distribution system on Discovery 
Drive to the west. The 8-inch line is equipped with a PRV at Discovery Drive to maintain a 
zone boundary between Pressure Zones 4 and 5. This new line and PRV were included in 
the existing PHD fire flow scenario. The proposed PRV size and setting is provided in Chapter 
3 

FIGURE 6-7: TAMARACK EXISTING PHD  
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6.2.2.  Max Day plus Fire Flow 

A MDD plus fire flow model scenario was run for each system to evaluate the available fire flow and 
velocities throughout the existing distribution systems. The results of these scenarios are discussed 
and shown in the following figures. Similar to the PHD analysis, results for firm capacity and with 
both well pumps on are shown for the three smaller systems. Fire flow planning criteria was 
discussed in Chapter 4. Where the system meets the County’s requirement of 1,125 gpm but not 
the 1,500 gpm planning criteria for rural residential areas, the District will not be making 
recommended improvements.  

Hawks Bay 

The Hawks Bay system is not capable of delivering the fire flow planning criteria during the 
existing MDD scenario at firm capacity, see  

Figure 6-8.  

Figure 6-9 shows the system has less than 250 gpm of fire protection at firm capacity. 
Velocities are under 15 fps. 

FIGURE 6-8: HAWKS BAY EXISTING MEETS REQ’D FF (FIRM CAPACITY) 
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FIGURE 6-9: HAWKS BAY EXISTING AFF (FIRM CAPACITY) 

 
 

When both well pumps are on, the Hawks Bay system is capable of meeting the fire flow 
planning criteria throughout the majority of the distribution system, see Figure 6-10. As shown 
in Figure 6-11, the four locations that don’t meet the fire flow planning criteria have over 1,125 
gpm of available fire flow (the County’s requirement), so no recommendations will be made 
to improve fire flow for these locations. These four locations will have additional available fire 
flow and meet the planning criteria in the with future looping and supply projects as 
development occurs on the north end of the system. Velocities are under 15 fps. 
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FIGURE 6-10: HAWKS BAY EXISTING MEETS REQ’D FF (BOTH PUMPS) 
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FIGURE 6-11: HAWKS BAY EXISTING AFF (BOTH PUMPS) 

 

Fir Grove 

The Fir Grove system is not capable of delivering adequate fire flow during the existing MDD 
scenario at firm capacity. Approximately 500 gpm of fire protection is available. Pipe 
Velocities during firm capacity fire flow are under 15 fps. Results are shown in Figure 6-12 
and Figure 6-13. 
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FIGURE 6-12: FIR GROVE EXISTING MEETS REQ’D FF (FIRM CAPACITY) 
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FIGURE 6-13: FIR GROVE EXISTING AFF (FIRM CAPACITY) 

 
 

With both well pumps on, the Fir Grove system is able to meet the fire flow planning criteria 
during the existing MDD scenario except at the end of the dead-end cul-de-sacs on the west 
side of the system. The dead-end cul-de-sacs have approximately 1,300 – 1,400 gpm of 
available fire flow, which is larger than the County’s 1,125 gpm rural residential requirement. 
Therefore, no recommendations to improve the available fire flow to these cul-de-sacs will 
be made. Pipe velocities with both pumps on are under 15 fps at the required fire flows. 
Available fire flows with both pumps on are shown in Figure 6-14 and Figure 6-15. 
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FIGURE 6-14: FIR GROVE EXISTING MEETS REQ’D FF (BOTH PUMPS) 
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FIGURE 6-15: FIR GROVE EXISTING AFF (BOTH PUMPS) 
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Day Star 

The Day Star system is not capable of meeting the fire flow planning criteria during the 
existing MDD scenario at firm capacity. Approximately 200 – 400 gpm of fire protection is 
available. Pipe velocities during firm capacity fire flow are under 15 fps. Results are shown 
in Figure 6-16 and Figure 6-17. 

FIGURE 6-16: DAY STAR EXISTING MEETS REQ’D FF (FIRM CAPACITY) 
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FIGURE 6-17: DAY STAR EXISTING AFF (FIRM CAPACITY) 

 

With both well pumps on, the Day Star system is still not able to meet the fire flow planning 
criteria during the existing MDD scenario. Approximately 500 – 1,100 gpm of fire protection 
available. The majority of the fire flow deficit can be attributed to the supply deficit. The long 
single 8-inch mainline is also restricting available fire flow. Alternatives to address the fire 
flow deficit are discussed in Chapter 7. Pipe velocities with both pumps on are under 15 fps. 
Results are shown in Figure 6-18 and Figure 6-19. 

FIGURE 6-18: DAY STAR EXISTING MEETS REQ’D FF (BOTH PUMPS) 
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FIGURE 6-19: DAY STAR EXISTING AFF (BOTH PUMPS) 

 
 

Tamarack 

The Tamarack system is capable of meeting the fire flow planning criteria during the existing 
MDD scenario except for two areas. Results are shown in  

Figure 6-20 and Figure 6-21. The first area that does not meet the fire flow planning criteria 
is around the Lodge at Osprey Meadows. The water main in the road can meet the planning 
criteria, but the 4-inch lines around the Lodge have less than 1,500 gpm of fire protection. 
This is a Tamarack commercial area with a fire flow planning criterion of 3,000 gpm. A project 
will be recommended to upsize these 4-inch waterlines around the Lodge. The second area 
is the small dead-end waterline in Pinnacle Court. Records show this area is served with a 
3-inch line that is equipped with a fire hydrant. Achieving any significant available fire flow 
with a 3-inch line is not possible. There is a possibility that records show the incorrect line 
size here. A project will be recommended to address this deficiency (i.e., replace the line with 
a larger line). Prior to commencing this project, it is recommended that the District investigate 
the existing line size first. This could be done through estimating the line size by counting the 
turns it takes to close the mainline valve, potholing to physically see the line, and/or flowing 
the hydrant off this line to observe available flows.  

As noted, before, during the efforts of this plan, a new line was proposed in the Tamarack 
system and is currently being constructed. This line consists of an 8-inch main on West 
Mountain Road from the roundabout at Village Drive south through the Tamarack Employee 
Housing development, and an 8-inch line connecting to the existing distribution system on 
Discovery Drive to the west. The 8-inch line is equipped with a PRV at Discovery Drive to 
maintain a zone boundary between Pressure Zones 4 and 5. These new lines and PRV were 
included in the existing MDD available fire flow scenario.  
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FIGURE 6-20: TAMARACK EXISTING MEETS REQ’D FF  
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FIGURE 6-21: TAMARACK EXISTING AFF 
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CHAPTER 7 - ALTERNATIVE ANALYSIS  

This chapter discusses improvement alternatives to address deficiencies identified in the previous chapters. 
Where improvements are relatively straightforward (i.e., undersized waterline needing upsized to meet fire 
flow requirements), alternatives are not discussed. For more complex deficiencies (i.e., supply deficit, 
insufficient storage, or operating pressures out of compliance with requirements/planning criteria), up to 
three alternatives are explored. For projects adding storage to systems, elevated tanks were not considered 
as it is anticipated that the County and residents of this area would not approve a structure of this type 
during the permitting phase. This Chapter will also discuss pros and cons for each alternative, provide 
estimated costs for each alternative, and identify the selected alternative for each deficiency. It will also 
provide a brief environmental impact review for each selected alternative. Selected alternatives will be 
included in the capital improvement plan (CIP) that will be discussed in Chapter 9.  

7.1.  NEED FOR SYSTEM IMPROVEMENTS 

The District’s four water systems do not have any water quality concerns with the constituents listed in the 
EPA’s National Primary Drinking Water Regulations. Recently, the District has had customer complaints 
about yellow colored water in the Tamarack system. The yellow-colored water is a result of iron and 
manganese, which are listed on the EPA’s list of Secondary Drinking Water Requirements – these 
constituents are suggested for aesthetics only and are non-enforceable. Keller Associates is currently 
working with the District to improve the water quality and address the iron and manganese issue (see 
Chapter 3 section 3.1.4). There are no improvements recommended at this time to address water quality 
concerns for the health and safety of the District’s customers. The Department of Environmental Quality 
had several observations and recommendations for each system in the last round of sanitary surveys. 
These observations and recommendations are summarized in Chapter 3. The District views these as 
maintenance activities; they will not be included in the CIP.  

The four water systems were constructed prior to 2008 when major revisions were made to Idaho 
Administrative Code (IDAPA) that now require water systems to meet supply with firm capacity (i.e., largest 
source out of service). These three systems currently do not require firm supply capacity but will when 
material modifications are made to the systems. Recommendations for these three systems are made with 
the intention of bringing them into compliance with the current code when material modifications are made. 
The Tamarack distribution system is supplied by gravity from the 1.25 MG tank and does not need firm 
delivery for peak hour demand (PHD) or max day demand (MDD) plus fire flow from pumps.  

The District’s four water systems were constructed in the early 2000’s. The four systems are relatively new 
with infrastructure only approximately 20 years old. Conditions of the pumping facilities were noted in 
Chapter 3; there are recommendations to address the pumping facilities aging infrastructure, but the 
recommendations are considered maintenance activities by the District. No CIP projects will be 
recommended based on aging infrastructure. The majority of the distribution piping is of PVC material which 
has a useful life of up to 100 years. Therefore, there are no recommendations to replace specific areas, 
materials, or age of pipes; all the pipes are still anticipated to have a significant portion of their useful life 
remaining.  

Valley County has seen steady growth in recent years, and it is anticipated that the County will continue to 
grow. Consequently, the District’s four water systems are also anticipated to grow. Anticipated growth for 
each system was discussed in Chapter 4. The additional growth in each system will place more and more 
demand on existing infrastructure, most notably the supply for the Hawks Bay, Fir Grove, and Day Star 
systems. See Chapter 5 for specific projected supply deficits based on the anticipated growth. The District 
will seek opportunities with the anticipated growth to secure real estate for new infrastructure to support the 
additional demand and bring each system into compliance with current IDAPA code for being able to meet 
demands with firm supply capacity.  
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Other system specific deficiencies are noted and discussed in Sections 7.5 – 7.8. 

7.2.  NO-ACTION ALTERNATIVE 

In the “No-Action Alternative” the District would choose not to correct any of the noted deficiencies and the 
systems will remain as is. This is not an acceptable alternative as the systems’ existing deficiencies will 
only get worse as growth occurs, even with the existing commitments. The systems would be at a higher 
risk of depressurization events and further their inability to supply fire flow in emergencies.  

7.3.  OPTIMUM OPERATION OF EXISTING FACILITIES 

Optimizing operations of existing facilities is not a viable option to correct the deficiencies as the systems 
suffer from physical constraints such as undersized wells/pumps and insufficient storage. No adjustment of 
set points or valve turning will fix the existing deficiencies.  

The District has not conducted an energy audit of their water systems. However, all pumps that directly 
pressurize distribution systems are controlled by variable frequency drives (VFD’s) and have pressure tanks 
to minimize pump cycling. As future improvements take place energy efficiency will be included in the 
design process. 

Energy efficiency improvements that can be achieved in water systems generally focus on two key aspects: 
VFDs and higher efficiency pumps. By installing VFDs on the well pumps, motor speed can be adjusted 
based on the required water demand. This allows the pumps to operate at optimal levels, reducing energy 
consumption during periods of lower water demand. VFDs also enable soft starts and stops, preventing 
sudden surges in power and reducing wear and tear on the equipment. Furthermore, upgrading to higher 
efficiency pumps with improved hydraulic performance can decrease energy usage. These pumps are 
designed to deliver the same flow rate while consuming less power, resulting in tangible energy savings 
over the long term.  

7.4.  REGIONALIZATION 

The District’s four systems are all separated by physical barriers that make it nearly impossible to 
regionalize the systems. Cascade lake and various streams/rivers cut off the systems from one another 
and installing a connection through these areas is not viable. Also, currently the systems are separated by 
several miles. The District has no plans to regionalize any of the systems as it is not a viable option with 
their current configurations and locations.  

7.5.  HAWKS BAY ALTERNATIVE ANALYSIS 

The Hawks Bay system has sufficient water rights but lacks the physical ability to deliver the water with a 
firm capacity supply deficit of approximately 1,600 gpm based on current commitments and the soon to be 
committed Tamarack Falls development. Due to the lack of firm supply capacity, the system is not able to 
maintain 40+ psi during peak hour and is not able to meet the available fire flow planning criteria of 1,500 
gpm. The system currently does not have storage; if storage were to be added, a tank with a usable volume 
of 350,000 gallons is recommended. 

To correct the various deficiencies, three alternatives were reviewed. These alternatives include:  

7.5.1.  HB Alternative 1 – Construct two new groundwater wells 

The recommended capacity of each well is 900+ gpm targeting a hydraulic grade of 5,020 feet. With 
the addition of two new wells the system would be able to meet demands with firm capacity. Table 
7-1 shows an updated supply analysis with future demands under this alternative.  

 

DocuSign Envelope ID: E06228AD-8550-4DF1-A7B4-8038BA036B4E



April 2024 | WATER MASTER PLANNING STUDY 

NLRSWD | KA 218102-007 7-3 

The two additional wells could be located within the Tamarack Falls development and would be 
pumped directly into the distribution system. Figure 7-1 shows the wells and the mainline line from 
the existing system to the Tamarack Falls development. The location of the wells is flexible, the 
location shown in Figure 7-1 is shown for illustration purposes only. Adding two new wells to the 
system would bring the overall supply up to meet existing and future demands. However, without 
adding storage, the supply would need to continue to meet PHD and MDD plus fire flow. 

TABLE 7-1: HAWKS BAY ALTERNATIVE 1 SUPPLY SUMMARY 

 

FIGURE 7-1: HAWKS BAY ALTERNATIVE 1 LAYOUT 

 

Source
Capacity 

(gpm)

Well #1 185

Well #2 1,082

New Well A 900

New Well B 900

Total Capacity 3,067

Firm Capacity 1,985

MDD+FF
1

1,789

PHD
1

930

Excess Supply
2

196

2. Fi rm capaci ty compared to the  larger of MDD+FF or PHD

1. Committed with Tamarack Fal l s
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7.5.2.  HB Alternative 2 – Construct one new well, a storage tank, and a booster 
station 

The new well would pump to a ground level tank with a storage capacity of 350,000 gallons. The 
well is recommended to have a capacity of 500+ gpm to be able to meet the future MDD of the 
system with some surplus and to fill the tank at a substantial rate. The booster station would have a 
firm delivery capacity of 1,700 gpm targeting a hydraulic grade of 5,020 feet. Table 7-2 shows the 
updated supply analysis under this alternative, as well as a delivery analysis (sources that can pump 
directly into the distribution system).  

The new well, tank, and booster station could be located within the Tamarack Falls development. 
Figure 7-2 shows the well, tank, booster, and the mainline from the existing system to the Tamarack 
Falls development. The location of the well, tank, and booster station is flexible, the location shown 
in Figure 7-2 is shown for illustration purposes only.  

TABLE 7-2: HAWKS BAY ALTERNATIVE 2 SUPPLY AND DELIVERY  SUMMARY  

  

Source
Supply Capacity 

(gpm)

Delivery Capacity 

(gpm)

Well #1 185 185

Well #2 1,082 1,082

New Well A 500 ‐

New Booster ‐ 1,700

Total Capacity 1,767 2,967

Firm Capacity
4

685 1,885

MDD
1

289 ‐

MDD+FF
1

‐ 1,789

PHD
1

‐ 930

Excess Supply
5

396 96
1. Committed with Tamarack Fa l ls

2. Upgrade  Well  1 to have  a  greater Capacity

5. Fi rm capacity compared to the  larger of MDD, MDD+FF, or PHD

4. Assumes  Well  #2 i s  the  largest pump. This  i s  conservative  as  the  

booster s tation could have  a  pump larger than the  capacity of Well  #2. 

3. PHD and FF met by booster
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FIGURE 7-2: HAWKS BAY ALTERNATIVE 2 LAYOUT  

 

7.5.3.  HB Alternative 3 – Upgrade Well #1 and construct a new tank and booster 
station 

In this alternative, Well #1’s capacity would be upgraded to 500+ gpm, Wells #1 and #2 would be 
pumped directly to a new ground level tank with a storage capacity of 350,000 gallons, and a new 
booster station targeting a hydraulic grade of 5,020 feet would supply the distribution system from 
the new tank. The new booster station would have a firm capacity of 2,000 gpm to meet peak 
demands including MDD plus fire flow. Table 7-3 shows the updated supply analysis with future 
demands under this alternative, as well as a delivery analysis (sources that can pump directly into 
the distribution system).  

The tank and booster station could be located within the Tamarack Falls development. Figure 7-3 
shows the tank, booster, and the transmission lines from the existing system to the Tamarack Falls 
development. The location of the tank and booster station is flexible, the location shown in Figure 7-
3 is shown for illustration purposes only.  
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TABLE 7-3: HAWKS BAY ALTERNATIVE 3 SUPPLY SUMMARY  

 

FIGURE 7-3: HAWKS BAY ALTERNATIVE 3 LAYOUT  

 

Costs for each of the three alternatives are presented in Table 7-4. Detailed cost estimates are 
provided in Appendix H. 

Source
Supply Capacity 

(gpm)

Delivery Capacity 

(gpm)

Well #1
2

500 ‐

Well #2 1,082 ‐

New Booster ‐ 2,000

Total Capacity 1,582 2,000

Firm Capacity
4

500 2,000

MDD
1

289 ‐

MDD+FF
1

‐ 1,789

PHD
1

‐ 930

Excess Supply
5

211 211

5. Fi rm capaci ty compared to the  larger of MDD, MDD+FF, or PHD

4. Assumes  fi rm capaci ty of the  booster station i s  met with multiple  

large  booster pumps

3. PHD and FF met by booster

2. Assumes  Wel l  #1's  capacity i s  upgraded

1. Committed with Tamarack Fal ls
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TABLE 7-4: HAWKS BAY ALTERNATIVES ESTIMATED COSTS 

 

Pros and cons for each alternative are provided in Table 7-5. Although constructing two new wells 
appears to be the lowest cost alternative, the District has selected Alternative 2 as the preferred 
solution to the Hawks Bay deficiencies. Adding storage to the system has many benefits such as 
providing emergency storage and allowing the supply to be maximized (i.e., storage can be used to 
meet peak demands and fire flow rather than the wells’ capacity). As this alternative includes the 
construction of a new well, additional water rights should be acquired to insure adequate supply for 
future growth. Existing wells within the District’s service areas have produced water meeting drinking 
water standards, and only simple chlorination treatment is anticipated with new sources. It is 
recommended that the District model the improvements at their proposed locations to check the 
infrastructure is capable of meeting the needs of the system before securing the real estate or 
implementing the improvements. 

TABLE 7-5:HAWKS BAY ALTERNATIVES PRO’S & CON’S 

Alternative Pros Cons 

1 
- Lowest cost alternative. 
- Least amount of infrastructure. 
- Greatest increase to total supply. 

- Does not add storage to the system. 
- Does not maximize the existing well 

supply as under this alternative the 
system would continue to need to meet 
peak demands and fire flows with the 
supply (i.e., wells). 

2 

- Adds storage to the system. 
- Maximizes the existing well supply with the 

addition of storage – wells in this alternative only 
need to meet the MDD; the tank and booster can 
meet peak and fire demands. 

- Adds additional supply (i.e., new well). 
- Booster station can provide firm capacity with 

minimal additional infrastructure (i.e., adding 
space for an additional pump is less costly than 
drilling and building a new well facility). 

- Greater available fire flow than Alternative 3 as the 
system is supplied from multiple locations. 

- More infrastructure than Alternative 1 
and anticipated additional operations 
and maintenance associated with 
multiple pumps and a tank facility. 

 

3 

- Adds storage to the system. 
- Maximizes the existing well supply with the 

addition of storage – wells in this alternative only 
need to meet the MDD; the tank and booster can 
meet peak and fire demands. 

- Booster station can provide firm capacity with 
minimal additional infrastructure (i.e., adding 
space for an additional pump is less costly than 
drilling and building a new well facility). 

- Most amount of infrastructure. 
- Lower available fire flow than Alternative 

2 as the system is only supplied from 
one location. 

Alternative Description Estimated Cost1,2

1 Construct two new groundwater wells 7,068,000$                

2 Construct one new well, a storage tank, and a booster station 11,570,000$              

3 Upgrade Well #1 and construct new tank and booster station 11,482,000$              
1. Costs assume real estate will be provided at no cost to the District by developers. 

2. Costs include total project costs and 20‐year O&M costs. See Appendix H for cost estimate details.
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7.6.  FIR GROVE ALTERNATIVE ANALYSIS 

The Fir Grove system has sufficient water rights but lacks the physical ability to deliver the water with a firm 
capacity supply deficit of approximately 1,370 gpm based on current commitments and the recently 
committed Timber Creek development. The system is able to maintain pressures above 40 psi during 
existing PHD with firm capacity but will not be able to do so when current commitments, including the Timber 
Creek development, come online. Also due to the lack of firm supply capacity, the system is not able to 
meet the available fire flow planning criteria of 1,500 gpm. The system currently does not have storage; if 
storage were to be added, a tank with a usable volume of 350,000 gallons is recommended. 

To correct the various deficiencies, three alternatives were reviewed. These alternatives include:  

7.6.1.  FG Alternative 1 – Construct two new groundwater wells  

The recommended capacity of each well is 800+ gpm targeting a hydraulic grade of 5,040 feet. With 
the addition of two new wells the system would be able to meet demands with firm capacity. Table 
7-6  shows an updated supply analysis with future demands under this alternative.  

The two additional wells could be located at various undeveloped areas along the 10” or 12” 
mainlines. The District would work with future development to identify the location of these wells. 
Figure 7-4 shows the wells and the existing system. The location of the wells is flexible, the location 
shown in Figure 7-4 is shown for illustration purposes only. Adding two new wells to the system 
would bring the overall supply up to meet existing and future demands. However, without adding 
storage, the supply would need to continue to meet PHD and MDD plus fire flow. 

TABLE 7-6: FIR GROVE ALTERNATIVE 1 SUPPLY SUMMARY 

 

Source
Capacity 

(gpm)

Well #1 456

Well #2 1,283

New Well A 800

New Well B 800

Total Capacity 3,339

Firm Capacity 2,056

MDD+FF
1

1,821

PHD
1

901

Excess Supply
2

235
1. Committed with Timber Creek

2. Firm capaci ty compared to the  larger of MDD+FF or PHD
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FIGURE 7-4: FIR GROVE ALTERNATIVE 1 LAYOUT 

 

7.6.2.  FG Alternative 2 – Construct one new well, a storage tank, and a booster 
station 

The new well would pump to a ground level tank with a storage capacity of 350,000 gallons. The 
well is recommended to have a capacity of 500+ gpm to be able to meet the future MDD of the 
system with some surplus and to fill the tank at a substantial rate. The booster station would have a 
firm delivery capacity of 1,500 gpm targeting a hydraulic grade of 5,040 feet. The existing wells will 
remain in their current configuration and maintain the ability to pump into the system to support 
during peak or fire flows. Table 7-7 shows the updated supply analysis under this alternative, as well 
as a delivery analysis (sources that can pump directly into the distribution system).  

The new well, tank, and booster station could be located in various undeveloped areas along the 
10” or 12” mainlines. The District would work with future development to identify the location of these 
new facilities. Figure 7-5 shows the well, tank, booster, and existing distribution lines. The location 
of the well, tank, and booster station is flexible, the locations shown in Figure 7-5 are for illustration 
purposes only.  
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TABLE 7-7: FIR GROVE ALTERNATIVE 2 SUPPLY SUMMARY  

  

FIGURE 7-5: FIR GROVE ALTERNATIVE 2 LAYOUT  

 

Source
Supply Capacity 

(gpm)

Delivery Capacity 

(gpm)

Well #1 456 456

Well #2 1,283 1,283

New Well A 500 ‐

New Booster ‐ 1,500

Total Capacity 2,239 3,239

Firm Capacity
3

956 1,956

MDD
1

321 ‐

MDD+FF
1

‐ 1,821

PHD
1

‐ 901

Excess Supply
4

635 135
1. Committed with Timber Creek

2. PHD and FF met by booster

3. Assumes  Wel l  #2 i s  the  largest pump. This  i s  conservative  as  the  

booster station could have  a  pump larger than the  capaci ty of Wel l  #2. 

4. Fi rm capaci ty compared to the  larger of MDD, MDD+FF, or PHD
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7.6.3.  FG Alternative 3 – Construct a new tank and booster station on the existing 
well lot 

In this alternative, Wells #1 and #2 would be pumped directly to a new ground level tank, and a new 
booster station would supply the distribution system from the new tank (the tank and booster station 
would be constructed at the existing well site). The new booster station would have a firm capacity 
of 2,000 gpm targeting a hydraulic grade of 5,040 feet to meet peak demands including MDD plus 
fire flow. Table 7-8 shows the updated supply analysis with future demands under this alternative, 
as well as a delivery analysis (sources that can pump directly into the distribution system).  

The tank and booster station would be located within the existing well lot. Figure 7-6 shows the tank, 
booster, wells and existing distribution lines. The location of the tank and booster station within the 
existing well site has minimal flexibility as storage tank setbacks would need to be met. The location 
shown in Figure 7-6 is shown for illustration purposes only. The existing well site is owned by the 
local homeowners’ associates (HOA). Installing new infrastructure on land not owned by the District 
may require additional easements/land acquisition and/or agreements.  

TABLE 7-8: FIR GROVE ALTERNATIVE 3 SUPPLY SUMMARY  

 

Source
Supply Capacity 

(gpm)

Delivery Capacity 

(gpm)

Well #1 456 ‐

Well #2 1,283 ‐

New Booster ‐ 2,000

Total Capacity 1,739 2,000

Firm Capacity
2

456 2,000

MDD
1

321 ‐

MDD+FF
1

‐ 1,821

PHD
1

‐ 901

Excess Supply
3

135 179

2. Assumes  fi rm capaci ty of the  booster s tation i s  met with multiple  

larger booster pumps

3. Fi rm capaci ty compared to the  l a rger of MDD, MDD+FF, or PHD

1. Committed with Timber Creek
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FIGURE 7-6: FIR GROVE ALTERNATIVE 3 LAYOUT  

 

Costs for each of the three alternatives are presented in Table 7-9. Detailed cost estimates are 
provided in Appendix H.  

TABLE 7-9: FIR GROVE ALTERNATIVES ESTIMATED COSTS 

 

Pros and cons for each alternative are provided in Table 7-10. Although Alternatives 1 and 3 are 
lower cost alternatives, the District has selected Alternative 2 as the preferred solution to the Fir 
Grove deficiencies. The District does not own the existing well lot and does not want to invest in 
infrastructure on property owned by others. Alternative 1 is also not selected due to the fact that 
adding storage to the system has many benefits such as providing emergency storage. Also, with a 
tank and booster station, the well capacity can be maximized by only needing to meet the MDD of 
the system rather than PDH or MDD plus fire flow. As the selected alternative includes the 
construction of a new well, additional water rights should be acquired to insure adequate supply for 
future growth. Existing wells within the District service areas have produced water meeting drinking 
water standards, and only simple chlorination treatment is anticipated with new sources. It is 
recommended that the District model the improvements at their proposed locations to check the 
infrastructure is capable of meeting the needs of the system before securing the real estate or 
implementing the improvements. 

Alternative Description Estimated Cost
1.2

1 Construct two new groundwater wells 7,084,000$                

2 Construct one new well, a storage tank, and a booster station 10,960,000$             

3 Construct new tank and booster station on existing well lot 9,108,000$                
1. Costs  assume  rea l  estate  wil l  be  provided at no cost to the  Dis trict by developers . 

2. Cost includes  tota l  project cost and 20‐year O&M costs . See  Appendix H for cost estimate  deta i l s .
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TABLE 7-10:FIR GROVE ALTERNATIVES PRO’S & CON’S 

Alternative Pros Cons 

1 
- Lowest cost alternative. 
- Least amount of infrastructure. 
- Greatest increase to total supply. 

- Does not add storage to the system. 
- Does not maximize the existing well supply 

as under this alternative the system would 
continue to need to meet peak demands 
and fire flows with the supply (i.e., wells). 

2 

- Adds storage to the system. 
- Maximizes the existing well supply with the 

addition of storage – wells in this alternative only 
need to meet the MDD; the tank and booster can 
meet peak and fire demands. 

- Adds additional supply (i.e., new well). 
- Booster station can provide firm capacity with 

minimal additional infrastructure (i.e., adding 
space for an additional pump is less costly than 
drilling and building a new well facility). 

- Greater available fire flow than Alternative 3 as 
the system is supplied from multiple locations. 

- More infrastructure than Alternative 1. 
 

3 

- Adds storage to the system. 
- Maximizes the existing well supply with the 

addition of storage – wells in this alternative only 
need to meet the MDD; the tank and booster can 
meet peak and fire demands. 

- Booster station can provide firm capacity with 
minimal additional infrastructure (i.e., adding 
space for an additional pump is less costly than 
drilling and building a new well facility). 

- More infrastructure than Alternative 1. 
- Lower available fire flow than other 

alternatives as the system is only supplied 
from one location. 

- Does not increase the overall supply. 
- Existing well site not owned by the District. 

7.7.  DAY STAR ALTERNATIVE ANALYSIS 

The Day Star system lacks approximately 80 gpm in water rights and also has a firm capacity supply deficit 
of approximately 1,300 gpm based on future demands. Due to the lack of firm supply capacity, the system 
is not able to maintain 40+ psi during peak hour and is not able to meet the available fire flow planning 
criteria of 1,500 gpm. The system currently does not have storage; if storage were to be added, a tank with 
a usable volume of 350,000 gallons is recommended. 

To correct the various deficiencies three alternatives were reviewed. These alternatives include:  

7.7.1.  DS Alternative 1 – Construct two new groundwater wells 

The recommended capacity of each well is 900+ gpm targeting a hydraulic grade of 5,006 feet. With 
the addition of two new wells the system would be able to meet demands with firm capacity. Table 
7-11 shows an updated supply analysis with future demands under this alternative.  

One of the two additional well holes has already been drilled and is located on a District owned lot. 
The second well would also be located on the same District owned lot. The constructed well has 
already been approved by DEQ for use in a public drinking water system. Figure 7-7 shows the 
wells’ locations and the existing distribution system. The location of the well house is flexible, the 
locations shown in Figure 7-7  are shown for illustration purposes only. Adding two new wells to the 
system would bring the overall supply up to meet existing and future demands. However, without 
adding storage, the supply would need to continue to meet PHD and MDD plus fire flow. 
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TABLE 7-11: DAY STAR ALTERNATIVE 1 SUPPLY SUMMARY 

 

FIGURE 7-7: DAY STAR ALTERNATIVE 1 LAYOUT 

 

Source
Capacity 

(gpm)

Well #1 600

Well #2 550

New Well A 900

New Well B 900

Total Capacity 2,950

Firm Capacity 2,050

MDD+FF
1

1,857

PHD
1

910

Excess Supply
2

193
1. Bui ldout MDD +FF

2. Fi rm capaci ty compared to the  l arger of MDD+FF or PHD
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7.7.2.  DS Alternative 2 – Construct one new well, a storage tank, and a booster station 

The new well would pump to a ground level tank with a storage capacity of 350,000 gallons. The 
well is recommended to have a capacity of 500+ gpm targeting a hydraulic grade of 5,006 feet to be 
able to meet the MDD of the system with some surplus and to fill the tank at a substantial rate. The 
well hole has already been constructed and approved by DEQ for potable water use (see Section 
7.7.1). The booster station would have a firm delivery capacity of 1,700 gpm. Table 7-12 shows the 
updated supply analysis under this alternative, as well as a delivery analysis (sources that can pump 
directly into the distribution system).  

The new well, tank, and booster station could be located near the existing well holes. Figure 7-8 
shows the well, tank, booster, and existing distribution system. The location of the tank and booster 
station is flexible, the location shown in Figure 7-8 is shown for illustration purposes only.  

TABLE 7-12: DAY STAR ALTERNATIVE 2 SUPPLY SUMMARY  

  

Source
Supply Capacity 

(gpm)

Delivery Capacity 

(gpm)

Well #1 600 600

Well #2 550 550

New Well A 500 ‐

New Booster ‐ 1,700

Total Capacity 1,650 2,850

Firm Capacity
2

1,050 2,250

MDD
1

357 ‐

MDD+FF
1

‐ 1,857

PHD
1

‐ 910

Excess Supply
3

693 393

2. Fi rm capaci ty conservatively assumes  Well  #1 i s  the  largest pump 

and i s  offl ine. The  booster station could be  equipped with larger 

pumps  to increase  the  fi rm capaci ty.

3. Fi rm capaci ty compared to the  larger of MDD, MDD+FF, or PHD

1. 2042 projected demands
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FIGURE 7-8: DAY STAR ALTERNATIVE 2 LAYOUT  

 

7.7.3.  DS Alternative 3 – Construct a new tank and booster station. 

In this alternative, Wells #1 and #2 would be pumped directly to a new ground level tank, and a new 
booster station would supply the distribution system from the new tank. The new booster station 
would have a firm capacity of 2,000 gpm targeting a hydraulic grade of 5,006 feet to meet peak 
demands including MDD plus fire flow. Table 7-13 shows the updated supply analysis with future 
demands under this alternative, as well as a delivery analysis (sources that can pump directly into 
the distribution system).  

The tank and booster station could be located in various locations near the existing wells. Figure 7-
9 shows the tank, booster, and existing wells. The location of the tank and booster station is flexible, 
the location shown in Figure 7-9 is shown for illustration purposes only.  
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TABLE 7-13: DAY STAR ALTERNATIVE 3 SUPPLY SUMMARY  

 

FIGURE 7-9: DAY STAR ALTERNATIVE 3 LAYOUT  

 

Source
Supply Capacity 

(gpm)

Delivery Capacity 

(gpm)

Well #1 600 ‐

Well #2 550 ‐

New Booster ‐ 2,000

Total Capacity 1,150 2,000

Firm Capacity
2

550 2,000

MDD
1

357 ‐

MDD+FF
1

‐ 1,857

PHD
1

‐ 910

Excess Supply
3

193 143

2. Assumes  fi rm capacity of the  booster station i s  met with multiple  

larger booster pumps

3. Firm capaci ty compared to the  larger of MDD, MDD+FF, or PHD

1. 2042 projected demands
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Costs for each of the three alternatives are presented in Table 7-14. Detailed cost estimates are 
provided in Appendix H.  

TABLE 7-14: DAY STAR ALTERNATIVES ESTIMATED COSTS 

  

Pros and cons for each alternative are provided in Table 7-15. Although constructing two new wells 
appears to be the lowest cost alternative, the District has selected Alternative 2 as the preferred 
solution to the Day Star deficiencies. Adding storage to the system has many benefits such as 
providing emergency storage. Also, with a tank and booster station, the well capacity can be 
maximized by only needing to meet the MDD of the system rather than PDH or MDD plus fire flow. 
Alternative 3 was ruled out due to it being hydraulically limited with the current distribution system 
configuration; a booster station near the existing wells is not able to meet the fire flow planning 
criteria for the majority of the system. The selected Alternative 2 includes the construction of a new 
well; additional water rights should be acquired with the new well. With additional water rights the 
water right capacity will increase, although the addition of storage to the system rectifies the water 
right deficit alone. The new well’s water rights will provide additional capacity to supply future growth. 
Existing wells within the District service areas have produced water meeting drinking water 
standards, and only simple chlorination treatment is anticipated with new sources. It is 
recommended that the District model the improvements at their proposed locations to check the 
infrastructure is capable of meeting the needs of the system before securing the real estate or 
implementing the improvements.  

TABLE 7-15: DAY STAR ALTERNATIVES PRO’S & CON’S 

Alternative Pros Cons 

1 
- Lowest cost alternative. 
- Least amount of infrastructure. 
- Greatest increase to total supply. 

- Does not add storage to the system. 
- Does not maximize the existing well supply as 

under this alternative the system would continue 
to need to meet peak demands and fire flows 
with the supply (i.e., wells). 

2 

- Adds storage to the system. 
- Maximizes the existing well supply with the addition of storage – wells 

in this alternative only need to meet the MDD; the tank and booster 
can meet peak and fire demands. 

- Adds additional supply (i.e., new well). 
- Booster station can provide firm capacity with minimal additional 

infrastructure (i.e., adding space for an additional pump is less costly 
than drilling and building a new well facility). 

- Greater available fire flow than Alternative 3 as the system is supplied 
from multiple locations. 

- More infrastructure than Alternative 1. 
 

3 

- Adds storage to the system. 
- Maximizes the existing well supply with the addition of storage – wells 

in this alternative only need to meet the MDD; the tank and booster 
can meet peak and fire demands. 

- Booster station can provide firm capacity with minimal additional 
infrastructure (i.e., adding space for an additional pump is less costly 
than drilling and building a new well facility). 

- Lower available fire flow than Alternative 2 as the 
system is only supplied from one location. 

- Doesn’t increase overall supply as much as 
Alternative 2. 

 

Alternative Description Estimated Cost
1,2

1 Construct two new groundwater wells 6,114,000$                  

2 Construct one new well, a storage tank, and a booster station 10,738,000$                

3 Construct new tank and booster station  9,824,000$                  
1. Costs  assume  real  estate  wil l  be  provided at no cost to the  District by developers . 

2. Costs  include  tota l  project costs  and 20‐year O&M costs . See  Appendix H for cost estimate  detai l s .
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7.8.  TAMARACK ALTERNATIVE ANALYSIS 

The Tamarack system lacks approximately 50 gpm in water rights. The Tamarack development is currently 
constructing potable Well #12 that will be incorporated into the District’s system. The well is being 
developed under permit 65-23750 for 4.3 cfs (1,930 gpm). When the permit is approved, the water right 
from this well will eliminate the systems projected water right deficit. The Tamarack development will be 
providing the well to the District. This system also has an existing and future supply deficit. Well #12 will 
correct the existing deficit but is not sufficient to address the future deficit completely. A second new well is 
recommended with a minimum capacity of 500 gpm. This second well should be added to the system prior 
to the MDD exceeding 1,000 gpm. Wells can take several years to design, drill, and construct. It is 
recommended that the process be started when the MDD starts approaching 700-800 gpm. It is assumed 
that this new well will also be provided to the District by the Tamarack development similar to Well #12. The 
updated supply analysis with Well #12 and the second new well is provided in Table 7-17. 

TABLE 7-16: TAMARACK SUPPLY ALTERNATIVE 

 

The Tamarack system also has a future storage deficit of approximately 120,000 gallons. Where the 
Tamarack storage facility is exiting, the selected planning criteria allows the emergency storage to be offset 
with standby power at the sources (i.e., generators at the wells). To correct this deficit, the District has 
elected to install backup power at the two existing wells (Well #4 and Well #7). The soon to be constructed 
Well #12 will also be equipped with standby power. The addition of standby power will eliminate the 
projected storage deficit; Table 7-17 shows the updated storage analysis assuming standby power at the 
wells. Costs for standby power are presented in the CIP.  

Year
2042

(gpm)

Well #4 300

Well #54 1,000

Well #7 804

Well #125 700

New Tamarack Well 500

Total Capacity 2,304

Firm Capacity 1,500

MDD 1,168

 Supply Surplus / (Deficit)2,3 332

5. Well #12 is planned with a minimum capacity of 700 gpm. This supply analysis 
should be updated once the actual production rate of the well is established after 
construction.

1.MDD = Maximum Day Demand
2. Supply surplus or deficit is the firm capacity minus the MDD. 

3. Supply only compared to the MDD as this system is served by gravity from the 
1.25 MG tank. The delivery analysis for this system for PHD and MDD + fire flow will 
be discussed in Chapter 6.  

4. Well #5 is an emergency backup supply well that has a 1,000 gpm capacity 
which pumps to the snow making tank. There is booster from the snow making 
tank that pumps to the 1.25 MG tank with a capacity of 1,000 gpm. This is a well 
that can be used in emergencies with DEQ approval, but will not be counted 
towards the total or firm supply capacity.
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No alternatives were analyzed for the Tamarack system due to the systems deficiencies being resolved 
with projects that are currently being developed or straight forward corrections (i.e., addition of a generator).   

TABLE 7-17: TAMARACK STORAGE ANALYSIS ASSUMING BACKUP POWER 

 

7.9.  ADDING STORAGE CONSIDERATIONS 

Alternatives to add storage to the Hawks Bay, Fir Grove, and Day Star systems have been selected. The 
recommended storage volumes are based on typical storage volume percentages and the planning 
criteria established in this study. When storage is added to each system, it is recommended that the 
SCADA data (see Capital Improvement Project 1.5 in Chapter 9) and historical demands be reviewed to 
develop system specific diurnal usage patterns and check the recommended storage volumes. The 
recommended storage volume should also be checked to see if the fire flow volumes are still applicable 
(i.e., if commercial usage has been added or is planned to be added).  

7.10.  SELECTED ALTERNATIVES ENVIRONMENTAL IMPACTS 

The potential environmental impacts of the recommended alternatives are summarized in the following 
section.  

 Land Use / Prime Farmland / Formally Classified Lands 

The selected supply and storage alternatives will take place either on District owned property or 
property that is being developed for residential use. Distribution improvements will take place within 
existing easements, roadways, and/or rights-of-way. Land use and classifications will not be 
changed due to these improvements.  

 Floodplains / Wetlands  

The selected supply and storage alternative’s locations will be finalized as development occurs. It 
is unlikely that they will be located in a floodplain and are not expected to create new obstructions 
to the flood plain. It is assumed at this time that the improvements will not be located in wetland 
areas. Further analysis will be completed as these projects develop.  

 

 

Demands 2022 2042

ADD (gpm) 98 319

MDD (gpm) 357 1,168

Peaking and Operational Storage1 129,000 421,000

Emergency2 0 0

Fire3 720,000 720,000

Total Storage Required (rounded) 849,000 1,141,000

Total Storage Available (rounded)4 1,174,000 1,174,000

Storage Surplus / (Deficiency) 325,000 33,000

4. Assumes high water elevation 1 foot below overflow.
5. ADD = average day demand; MDD = maximum day demand; FF=Fire Flow

Storage Analysis (all values in gal)

1. Calculated as 25% of the MDD.

2. Calculated as 8 hours of the ADD, but can be offset by standby power at Well #4, 
Well #7, and Well #12  which have a total capacity of 1,800 gpm that can offset up to 
864,000 gallons of emergency storage. 

3. Based on 3,000 gpm for 4 hours
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 Cultural, Biological, and Water Resources 

The improvements being evaluated will occur on previously disturbed lands and it is not anticipated 
that they will interfere with cultural, biological, or water resources. Further analysis will be 
completed as these projects develop.   

 Socio-Economic Conditions 

Alternatives are not anticipated to have a disproportionate effect on any segment of the population 
(economic, social, or cultural status). The main economic effect is the cost of the alternatives. 

 Land Requirements 

It is not anticipated that the District would need to purchase land for any of the alternatives. It is 
anticipated that alternatives would take place within existing roadways and easements, existing 
District land, or on land provided to the District by development.   

 Potential Construction Challenges 

The depth of the water table may affect the construction of the alternatives. Subsurface 
investigations were not within the scope of this project. Construction techniques to effectively 
manage excavation, dewatering, and sloughing issues should be required of any construction 
plans. Construction plans for any of the alternatives should also include provisions to control dust 
and runoff. A short construction season is also another item to consider when planning for the 
construction of the selected alternatives.  

 Sustainability Considerations 

Sustainability considerations will be made as these alternatives develop in the future. Some of 
these sustainability elements that will be considered would be metering, high efficiency lighting, 
continued use of VFDs, installation of energy efficient motors/pumps, SCADA installation and 
integration, source water protection, and encouraging users to use water efficient fixtures in the 
service areas. 
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TABLE 7-18: ALTERNATIVES ENVIRONMENTAL IMPACTS TABLE 

Environmental 
Criteria 

Supply Alternatives  
Storage 

Alternatives 
Distribution 
Alternatives  

Land Use/ Prime 
Farmland / Formally 

Classified Lands 
No Impact No Impact No Impact 

Floodplains/ 
Wetlands 

No Impact No Impact No Impact 

Cultural, Biological, 
and Water 
Resources 

No Impact No Impact No Impact 

Socio-Economic 
Conditions 

May impact user rates May impact user rates May impact user rates 

Land Requirements No Impact No Impact No Impact 

Potential 
Construction 
Challenges 

High water table, short 
construction season. 

High water table, short 
construction season. 

High water table, short 
construction season. 

Sustainability 
Considerations 

High Efficiency Lighting, 
VFDs, High Efficiency 

Motors/Pumps, SCADA, 
Source Water Protection  

SCADA Installation of meters 
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CHAPTER 8 - FUTURE HYDRAULIC MODEL ANALYSIS 

The selected alternatives and projected growth were added to the computer hydraulic models for each 
system to evaluate future performance under PHD and MDD plus fire flow. The results of this future 
evaluation are summarized in this chapter. This chapter also provides a buildout pipe network for each 
system’s service area.  

8.1.  FUTURE MODEL DEVELOPMENT  

Future models were created for each system that included the existing systems and future growth. The 
selected alternatives that are relevant to supply or distribution (i.e., new wells, tanks, booster station, & 
additional pipes) were also modeled. The larger of the committed or 2042 projected demands were loaded 
into the model as well as any additional demands from new developments. These future systems can be 
seen in Figure 8-1, Figure 8-2, Figure 8-3 and Figure 8-4  

DocuSign Envelope ID: E06228AD-8550-4DF1-A7B4-8038BA036B4E



\ 

April 2024 | WATER MASTER PLANNING STUDY 

NLRSWD | KA 218102-007 8-2 

FIGURE 8-1: HAWKS BAY FUTURE SYSTEM 
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FIGURE 8-2: FIR GROVE FUTURE SYSTEM 
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