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1.0 INTRODUCTION 

1.1 PURPOSE AND NEED OF THE STUDY 

The City of Glenns Ferry owns and operates a drinking water treatment, storage, and 
distribution system that provides service to the community. The water system consists of a 
drinking water treatment plant (WTP) that treats water from the Snake River, a single storage 
tank, and a distribution system consisting of water mains ranging from 4-inches to 14-inches 
in diameter.  
 
This Facilities Plan will aid the City of Glenns Ferry in identifying existing deficiencies and 
alternatives to upgrade their current water supply, treatment, distribution, and storage 
facilities as necessary through the 40-year planning period for the distribution system, and 
the 20-year planning period for all other components. The City has been dedicated to 
providing its users with high quality drinking water while keeping user rates affordable.  This 
report is needed to prepare for growth, changing regulations, to improve fire flows, and 
enhance the system operations. 
 
This Facilities Plan evaluates the following: 

1. Current population and demand growth rate, and current and future water use 
patterns.   

2. A comparison of the demand versus the current and future available water supply. 
3. The ability of the distribution system to provide both adequate service and fire 

protection flow rates. 
4. The capacity and condition of the existing water storage and distribution facilities. 
5. The current water treatment facilities and their ability to meet the current and future 

standards of the Idaho Department of Environmental Quality (IDEQ) and the 
Environmental Protection Agency (EPA).  Also, a capacity and condition assessment of 
the treatment system. 

6. A recommended Capital Improvement Plan (CIP) with required improvements to the 
supply, distribution, storage and treatment facilities. 

7. Approximate user costs for the proposed improvements. 

1.2 REPORT ORGANIZATION 

The report is organized into seven chapters based on the IDEQ Form 5-A Outline and Checklist 
for Engineering Report/Facility Plan, including: 

• Chapter 1 - Introduction 

• Chapter 2 – Existing Conditions 

• Chapter 3 – Existing Water System 

• Chapter 4 – Future Conditions 

• Chapter 5 – Water Demand Analysis 

• Chapter 6 – Analysis of Existing and Future System 

• Chapter 7 – Development and Screening of Improvements 

• Chapter 8 – Implementation of Water System Improvements 
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A further breakdown on the organization of the report is provided in the Table of Contents, 
Appendices, List of Tables, and List of Figures. 

1.3 OPINIONS OF PROBABLE COSTS 

The cost estimates contained in this report are in 2014 dollars and appropriate escalation 
factors should be applied to any projects that are implemented beyond the year 2014.   

1.4 PROJECT RESPONSIBILITY 

The City of Glenns Ferry has successfully completed the following water system projects: 

• replacement of the drinking water reservoir in 1999 

• construction of a water treatment plant in 2004 

• installation of a fire suppression line using a GEM community grant in 2006 

• water line replacements in 2006 and 2007 

The listed water projects were funded through multiple agencies as well as municipal bonds. 
  
The City has a record of completing projects and implementing changes as needed to provide 
required levels of service and to meet regulatory requirements.  J-U-B also has 60 years of 
experience in water/wastewater system planning, design, bidding, and construction and is 
familiar with the City’s drinking water and wastewater systems. 
 
The City of Glenns Ferry acknowledges that work to be performed as a result of this or any 
other city approved study will require funding and anticipates working with State and Federal 
agencies for funding through grants, loans, and combinations of available funding.  The City 
can also use cash reserves and can explore private financing options. 
 
The City will adhere to the legal requirements for acquiring, maintaining, safeguarding, and 
disposing of property, as necessary. 

1.5 ENVIRONMENTAL REVIEW 

If necessary, an Environmental Information Document (EID) will be prepared separately from 
this report for the specific improvements identified in the Water System Facilities Plan. The 
EID will evaluate potential environmental impacts and mitigation measures for the proposed 
improvements.   
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2.0 EXISTING CONDITIONS  

2.1 PLANNING AREA 

Glenns Ferry is located in Elmore County about 26 miles southeast of Mountain Home, 77 miles 
east of Boise, and 60 miles northwest of Twin Falls. Elmore County is the 5th largest county in 
Idaho, encompassing more than 3,100 square miles. The 2010 census indicated Glenns Ferry 
had a population of 1,319.    
 
The Planning Area Vicinity Map is shown in Figure 2-1. The City is adjacent to Interstate 84 and 
the Snake River. The City falls within the southwest ¼ of Section 28, the south half of Section 
29 the southwest ¼ of Section 30 and the north half of Sections 31 and 32.  
 
This Water System Facilities Plan is based on a specific Planning Area which represents a 
geographical area and population which the City can reasonably be expected to serve within a 
40-year and a 20-year design period from 2014 to 2054.  Figure 2-2 shows the Planning Area and 
existing corporate limits for the City of Glenns Ferry. The city boundary contains an area 
approximately 2.8 miles wide by 1.3 miles long, bordered by Interstate 84 on the north and the 
Snake River to the south.  
 
Glenns Ferry provides services to the ranching and farming communities and also to Interstate 
84 travelers. Most residents work on the surrounding farms and ranches or at local businesses. 
The city has a relatively mild climate, a rural friendly nature, and a multitude of recreational 
opportunities. 

2.2 EXISTING PLANNING AREA CONDITIONS 

2.2.1 Physiography, Topography, Geology, and Soils 

Glenns Ferry is located in south central Idaho along the Snake River. The City’s topography 
varies throughout the City limits with elevations ranging from approximately 2,500 feet above 
mean sea level at the Snake River to 2,600 feet above mean sea level along Interstate 84. The 
City’s southwestern portion can be considered flat, the eastern middle area qualifies as rolling 
hills and the northern portion is hilly. Figure 2-3 shows the topography of the Glenns Ferry 
Planning Area on a U.S. Geologic Survey (USGS) topographic map. 
 
According to information from Idaho State University, the western Snake River Plain is a north-
northwest-trending 10 million year old basin bounded by normal faults.  It is filled with thick 
sequences of basalt lava, sediments of Lake Idaho, and stream deposits derived from the Idaho 
batholith to the north and the Owyhee Mountains to the south.  The thick layers of 
unconsolidated sediments overlying Miocene-age volcanic rocks distinguish the western Snake 
River Plain from the eastern Snake River Plain.  The western Snake River Plain contains coarse 
and fine-grained unconsolidated sediment up to 5,000 feet thick.  Quaternary basalt is present 
up to 2,000 feet thick, mainly in the central and eastern parts of the Western Plain.  
  
The geology of the region surrounding Glenns Ferry is illustrated in Figure 2-4.  A Natural 
Resource Conservation Service (NRCS) soil survey map of Glenns Ferry is shown in Figure 2-5.   
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Table 2-1 summarizes various characteristics of the predominant soil types in the Planning Area.   
 

TABLE 2-1.  SOIL CHARACTERISTICS 
Label Soil Type Slope Drainage Use 

7 Bahem Silt Loam 0-4% Well Drained Irrigated Cropland 
8 Bahem Silt Loam 4-8% Well Drained Irrigated Cropland 
10 Baldock Loam 0-2% Poorly Drained Rangeland 
11 Bram Silt Loam 0-2% Somewhat Poorly Drained Rangeland 
21 Buko Fine Sandy Loam 1-4% Well Drained Irrigated Cropland 
22 Buko Fine Sandy Loam 4-12% Well Drained Rangeland 
44 Davey Loamy Sand 4-12% Somewhat Excessively Drained Irrigated Cropland 
45 Davey Loamy Fine Sand 0-4% Somewhat Excessively Drained Irrigated Cropland 
46 Davey-Buko Complex 1-12% Somewhat Excessively Drained Irrigated Cropland 
48 Davey-Quincy Complex 1-12% Somewhat Excessively Drained Rangeland 
56 Elijah-Purdam Silt Loams 0-8% Well Drained Irrigated Cropland 
70 Grandview Loam 0-4% Moderately Well Drained Irrigated Cropland  
84 Jacquith Loamy Sand 4-12% Well Drained Irrigated Cropland 
90 Lankbush Sandy Loam 0-4% Well Drained Irrigated Cropland 
92 Lankbush-Jenness Association 0-4% Well Drained Irrigated Cropland 
96 Letha Loam 0-2% Somewhat Poorly Drained Rangeland 
97 Letha-Baldock Loams 0-2% Somewhat Poorly Drained Rangeland 
108 Monroe-Jenness Complex 0-2% Well Drained Irrigated Cropland 
119 Power-Purdam Silt Loams 0-1% Well Drained Irrigated Cropland 
124 Quincy Fine Sand 0-12% Excessively Drained Rangeland 
125 Quincy Loamy Fine Sand 12-30% Excessively Drained Rangeland 
133 Royal Fine Sandy Loam 0-4% Well Drained Irrigated Cropland 
134 Royal Fine Sandy Loam 4-12% Well Drained Irrigated Cropland 
135 Royal-Davey Complex 0-12% Well Drained Irrigated Cropland 
136 Royal-Davey Complex 12-40% Well Drained Rangeland 
155 Timmerman Sandy Loam 0-4% Somewhat Excessively Drained Irrigated Cropland 
156 Timmerman Sandy Loam 4-12% Somewhat Excessively Drained Irrigated Cropland 

172 
Xeric Torriorthents and 
Xerollic Camborthids 

8-20% Well Drained Rangeland 

 
Sands and gravels prevail within the City boundaries along with some hard clays and silts.  The 
gravelly soils provide good bearing capacity and drainage and are an ideal construction 
material. Conversely, black flowing sand is common in much of the city’s southern area. Flowing 
black sand has a very poor angle of repose generally requiring two feet of width for each foot 
of depth. Trench shoring and other safeguards are necessary during construction in this area.  

2.2.2 Surface and Ground Water Hydrology 

Glenns Ferry rests along the Snake River above the Western Snake River Plain Aquifer. The 
Western Plain Aquifer is generally considered to begin slightly east of Glenns Ferry at King Hill. 
Groundwater in Glenns Ferry is limited, while surface water is plentiful. Outlying farms have 
wells which reportedly do not produce large quantities of water. Little Canyon Creek flows 
through town and effectively provides drainage of surface water runoff. Little Canyon Creek 
discharges to the Snake River. The Snake River flows south of the City.  
 
The City’s drinking water supply comes from a spring and the Snake River. The sources are 
combined in an infiltration gallery and subsequently pumped to the Water Treatment Plant 
(WTP).  An in depth discussion of the water supply with an explanation of the decision to utilize 
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the Snake River for drinking water is contained in the 1993 and 1997 Preliminary Engineering 
Reports submitted to and accepted by IDEQ.  
 
The WTP uses a membrane system to filter out contaminants.  The membrane system is capable 
of treating 1 million gallons per day. The WTP was constructed so that a second bank of 
membranes could be installed that would double capacity when needed. The WTP’s operation 
is carefully monitored and maintained in strict compliance with all applicable regulations. 

2.2.3 Fauna, Flora, and Natural Communities 

The City of Glenns Ferry has been continuously utilized for farming, cattle grazing, and railroad 
activities for more than 100 years.  Most prevailing plants such as Russian Thistle, Russian Olive, 
Locust Trees, and cheat grass arrived with immigrating pioneers. Indigenous species such as 
bunch grasses and other native plants are not common within the City limits or in the Planning 
Area. 
 
Animals commonly found in the vicinity of the City include squirrels, rock chuck, fox, skunks 
and coyote. Deer are also sighted in the area.  Fish common in the Snake River include bass, 
carp, trout, sturgeon, and other fish species.  Migratory wildlife, many of which are avian 
species, use the area seasonally.  Common game birds in and around the Planning Area include 
pheasants, partridge, quail and sage grouse.  Waterfowl such as geese and ducks are often 
found concentrated along the Snake River and other drainage ways.  Raptors such as hawks, 
eagles, and owls are also found in the area. 
 
Endangered, threatened, proposed, and candidate species listed by the U.S. Fish and Wildlife 
Service for Elmore County are shown below in Table 2-2.  It should be noted that Elmore County 
is very large and extends all the way to the Sawtooth Mountains.  Some of the species listed 
below may not be able to survive in the desert climate of Glenns Ferry. 

2.2.4 Land Use and Development 

Land use within the Planning Area is mostly residential and agricultural, with some areas of 
commercial and industrial development.  Land use and development is regulated by the city 
through subdivision ordinances and the comprehensive plan.  Figure 2-6 shows a current zoning 
map of the City and the Area of Impact depicting the generalized land use designations.  
 
Residential housing in the city consists primarily of single family homes.  There are also trailer 
parks, a multifamily housing complex, a government subsidized apartment complex, and two 
motels.  
 
Industrial development has decreased in recent years.  The Idahoan potato dehydration and 
flake processing plant operated in Glenns Ferry for many years until its closure in 2008 resulted 
in the loss of 130 jobs.  Glenns Ferry used to be a hub for the Union Pacific Railroad until the 
early 1970’s when the railroad closed operations in the city.   
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TABLE 2-2.  ENDANGERED, THREATENED, PROPOSED, AND CANDIDATE SPECIES 

Group Name Status 

Birds 
Greater Sage-Grouse 

(Centrocercus urophasianus) 
Candidate 

Birds 
Yellow-Billed Cuckoo 
(Coccyzus americanus) 

Proposed 

Mammals 
Canada Lynx 

(Lynx Canadensis) 
Threatened 

Mammals 
North American Wolverine 

(Gulo gulo luscus) 
Proposed 

Fish 
Bull Trout 

(Salvelinus confluentus) 
Threatened – Designated 

Critical Habitat 

Mullosks 
Bliss Rapids Snail 

(Taylorconcha serpenticola) 
Threatened 

Mullosks 
Snake River Physa Snail 
(Haitia (Physa) natricina) 

Endangered 

Plants 
Slickspot Peppergrass 

(Lepidium papilliferum) 
Proposed Critical Habitat 

Plants 
Whitebark Pine 
(Pinus albicaulis) 

Candidate 

 
Existing commercial development includes Carmela Vineyards, some restaurants, and a golf 
course.  Additionally, the Academy of Equine Dentistry resides in Glenns Ferry. The Academy 
provides educational opportunities leading to certification in equine dentistry.  
 
The areas surrounding Glenns Ferry are predominantly used for agricultural purposes.   

2.2.5 Cultural Resources  

Glenns Ferry has a rich history as one of the most famous river crossings on the Oregon Trail. 
Three Island State Park is home to the Oregon Trail History and Education Center, where visitors 
can learn about pioneer immigrants and Native American history.  
 
The Oregon Trail crossed the Snake River at Glenns Ferry because this portion of the river is 
relatively shallow.  Eventually a ferry system was implemented that allowed travelers to cross 
all year. This mostly permanent arrangement allowed opportunities for other businesses and 
provided the base for the City’s economic development as it appears today. 
 
By the 1880’s, Glenns Ferry had become a railroad hub for the Union Pacific Railroad. This 
endeavor functioned until the early 1970’s when the railroad closed its Glenns Ferry operations. 
 
The Three Island State Park Visitor Center houses a cultural center that displays Native 
American and Oregon Trail artifacts.  Glenns Ferry also supports a historical museum and hosts 
the annual Elmore County Fair and Rodeo.  Glenns Ferry is the home of several buildings which 
are listed in the National Register of Historic Places in Idaho, namely:  
 

• Amustutz Apartments 
• Glenns Ferry School, which houses the Glenns Ferry Museum 
• Our Lady of Limerick Catholic Church 
• O’Neill Brothers Building 
• McGinnis, J.S., Building 
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• Gorby Opera Theater 

2.2.6 Public Utilities and Services 

The City is serviced by a full complement of public utilities and services.  These services are 
intended for the permanent and seasonal residents of Glenns Ferry as well as the immediate 
surrounding county residents.  Some of the public utilities and services offered within the area 
include: 
 

TABLE 2-3.  PUBLIC UTILITIES AND SERVICES 
Provider Service 

City of Glenns Ferry Water, sewer, irrigation, police protection, fire protection 
Idaho Power Electricity 

King Hill Irrigation Irrigation 
RTI Rural Telecom, RTC Wireless, 
Comcast, Wildblue, Centurylink 

Phone, Internet, Television Service 

Glenns Ferry Health Center Ambulance / Life Flight 

Intermountain Gas Natural Gas 

 

2.2.7 Floodplains and Wetlands 

The Federal Emergency Management Agency (FEMA) web site provides ratings on flood risk 
within the City limits of Glenns Ferry. Flood Insurance Rate Map (FIRM) Community Panel 
Number 160057 0001 B addresses Glenns Ferry. The FIRM shows three flood designations:  
 

• Zone AE - 100 year flood with base flood elevations shown on map 
• Zone A - 100 year flood with no base flood elevations determined 
• Zone X - outside 500-year flood plain  

The FEMA map does not address the 25 and 50 year flood plains.  Most of the City is designated 
Zone X. Zone AE parallels Little Canyon Creek, which can occasionally flash flood.  The extent 
of flooding depends on snow melt, snow pack, and the storm event intensity and duration. The 
width of potential flooding varies up to 500 feet. Zone A is a small strip roughly reflecting the 
boat dock area. The FEMA map for Glenns Ferry is shown in Figure 2-7.  
 
The U.S. Fish and Wildlife Service’s National Wetlands Inventory provides mapping of wetlands 
across the United States.  The basic criteria that define wetland types are water depth and 
permanence, water chemistry, life form of vegetation, and dominant plant species.  Wetlands 
are categorized in a hierarchical structure, progressing from systems and subsystems at the 
most general levels, to classes, subclasses, and dominance types.  Special modifiers describe 
wetlands that have been either created or highly modified by man or beavers.  There are five 
defined systems used by the Fish and Wildlife Service:  marine, estuarine, riverine, lacustrine, 
and palustrine. 
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According to the U.S. Fish and Wildlife Services (USFWS) National Wetlands Inventory Map, there 
are some wetlands located within the Planning Area.  These are described below in Table 2-4. 
 

TABLE 2-4.  WETLAND AREAS LOCATED WITHIN THE PLANNING AREA 
Label Location Description 

PUBKx Wastewater 
lagoons 

Palustrine system with an unconsolidated bottom, artificially 
flooded, and excavated through artificial means 

PEMC Isolated areas 
near lagoons 

Palustrine system with emergent vegetation, seasonally flooded 

PFOC Three Island 
State Park 

Palustrine system with forested vegetation, seasonally flooded 

PABH Three Island 
State Park 

Palustrine system with aquatic bed, permanently flooded 

 
Figure 2-8 shows the wetland areas that have been delineated by USFWS. 

2.2.8 Wild and Scenic Rivers 

The Wild and Scenic Rivers Act, as promulgated by Congress on October 2, 1968, states that 
“…certain selected rivers of the Nation which, with their immediate environments, possess 
outstandingly remarkable scenic, recreation, geologic, fish and wildlife, historic, cultural, or 
other similar values, shall be protected for the benefit and enjoyment of present and future 
generations.” 
 
The Snake River and Little Canyon Creek flow past and through Glenns Ferry, respectively. 
Neither water body has been designated as wild and scenic (the Snake River has been designated 
as wild and scenic in a different area of the state where it passes through Hells Canyon).  At 
present, there are no plans for classification of any surface water systems within the Glenns 
Ferry Planning Area. 

2.2.9 Public Health and Water Quality Considerations 

2.2.9.1 Public Health Considerations  

The Glenns Ferry Planning Area has minimal public health problems. 
 
If a construction project results from this master plan, a storm water pollution prevention plan 
(SWPPP) will be prepared prior to the construction.  The SWPPP will be tailored specifically to 
the proposed project and serve to minimize soil erosion, contain sediment, and protect surface 
water quality during the construction activities. 

2.2.9.2 Water Systems in Proposed Project Area  

2.2.9.2.1  Drinking Water 
 
The City’s water supply comes from a spring and the Snake River. An in depth discussion of the 
water supply with an explanation of the decision process to utilize the Snake River for drinking 
water supplies is contained in the 1993 and 1997 Preliminary Engineering reports submitted to  
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and accepted by IDEQ. The sources are combined in an infiltration gallery and subsequently 
pumped to the membrane water treatment plant. 
 
The drinking water system is described in detail in this report.  Figure 3-1, in the following 
chapter, shows the drinking water system in the community. 
 
2.2.9.2.2  Wastewater 
 
The City’s wastewater collection system currently serves the majority of properties within the 
city limits.  Two different trunk lines convey sewage to the wastewater treatment lagoons.  
There is one lift station that serves lower lying areas in the City.  There are still some areas 
within the City limits that use septic systems; sewage from these properties is not treated at 
the lagoons.  
 
The treatment lagoons consist of one aerated pond, three facultative/polishing ponds, and five 
rapid infiltration basins.  Effluent from the lagoons is discharged into the Snake River.   
 
The wastewater system is described in detail in the 2014 Wastewater Facilities Master Plan.  A 
map showing the wastewater system in the community is included in Figure 2-9. 
 
2.2.9.2.3  Irrigation 
 
Portions of the City are served by a secondary irrigation system maintained by King Hill 
Irrigation District.  A map showing the secondary irrigation system in the community is included 
in Figure 2-10. 

2.2.10 Important Farmland Protections 

Prime farmland is land that has the best combination of physical and chemical characteristics 
for producing food, feed, forage, fiber, and oilseed crops, and is available for these uses, as 
defined by the U.S. Environmental Protection Agency (EPA) Policy to Protect Environmentally 
Significant Agricultural Lands of 1978.  Much of the land area located adjacent to the City is 
used for agriculture.  
 
The following soil types in the vicinity of the Planning Area have been designated as “prime” 
farmland if irrigated (see Figure 2-5):  Bahem Silt Loam, Buko Fine Sandy Loam, Davey Loamy 
Sand, Elijah-Purdam Silt Loams, Grandview Loam (if reclaimed of excess salts and sodium), 
Jacquith Loamy Sand, Lankbush Sandy Loam, Lankbush-Jenness Association, Monroe-Jenness 
Complex, Power-Purdam Silt Loams, and Timmerman Sandy Loam 
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2.2.11 Proximity to Sole Source Aquifer 

The Sole Source Aquifer (SSA) program was established under Section 1424(e) of the Safe 
Drinking Water Act (SDWA) of 1974.  The program allows individuals and organizations to 
petition the EPA to designate aquifers as the "sole or principal" source of drinking water for an 
area.  To meet the criteria for designation, a sole source aquifer must supply at least 50 percent 
of the drinking water consumed in the area overlying the aquifer.  The EPA guidelines also 
stipulate that these areas can have no alternative drinking water source(s) which could 
physically, legally, and economically supply all those who depend upon the aquifer for drinking 
water.  
 
The Environmental Protection Agency has published a map titled “Designated Sole Source 
Aquifers in EPA Region X Idaho, Oregon, Washington”.  The Eastern Snake River Plain Aquifer is 
designated as a Sole Source Aquifer.  However, this aquifer terminates slightly east of Glenns 
Ferry in the vicinity of King Hill. Glenns Ferry is located above the Western Snake River Plain 
Aquifer which is not designated as a sole source aquifer.  

2.2.12 Air Quality and Noise 

Glenns Ferry generally has excellent air quality.  Due to the gorge effect, air is constantly 
exchanged and renewed.  Glenns Ferry is well removed from urbanized areas and the City is 
not located in an air quality “non-attainment area”.  There are no significant sources of air 
pollution in the immediate vicinity.  Higher levels of particulate matter may be experienced 
during significant wind events or during certain times of the agricultural season due to farming 
practices. 
 
Noise from sources other than background sources are minimal with the notable exception of 
the Union Pacific Railroad, which requires locomotives to provide warning whistles when 
crossing roads.  The locomotives themselves are also a noise source.  In both cases the noise 
level is elevated for a short duration of time. 

2.2.13 Precipitation, Temperature, and Prevailing Winds  

Glenns Ferry is located in a desert climate as defined by averaging less than 10 inches of 
precipitation per year.  The temperatures are considered to be relatively mild, typically ranging 
between 60 and 100 degrees during the summer, and 10 to 50 degrees during the winter.  
Sunshine prevails with 290 days of clear blue sky each year.   
Table 2-3 summarizes historical temperature, precipitation, snowfall, and evaporation data for 
the Planning Area. Winter weather is characterized by alternating high and low pressure 
systems that bring associated inclement or clear conditions.  January is historically the coldest 
month with an average temperature of approximately 29.7°F.  Most of the annual precipitation 
falls as snow during the winter months.  Summer weather is normally dry with warm to hot 
temperatures.  July is historically the warmest month with an average temperature of 
approximately 76.7°F.  The warm summer temperatures combined with low relative humidity 
produce an annual evaporation rate of approximately 45 inches.   
 
Prevailing winds travel from west to east in the Snake River Gorge area. The average wind 
speed is approximately 8 mph with occasional higher wind gusts.   
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TABLE 2-5.  MONTHLY CLIMATIC DATA 

Month 
Mean 

Temperature1 
(°F) 

Mean 
Precipitation1 

(in) 

Mean Snowfall1 

(in) 
Mean Evaporation2 

(in) 

January 29.7 1.28 5.2 0.23 
February 36.0 0.95 2.7 0.68 
March 43.5 0.83 0.7 1.80 
April 51.2 0.72 0.2 3.60 
May 59.7 0.84 0.0 6.30 
June 68.1 0.66 0.0 6.75 
July 76.7 0.23 0.0 7.65 

August 73.6 0.20 0.0 7.20 
September 63.1 0.35 0.0 4.50 
October 51.4 0.62 0.0 2.70 
November 39.8 1.22 1.0 2.25 
December 31.3 1.19 3.6 1.34 
Annual 52.0 9.08 13.4 45.0 
1. Monthly averages for Glenns Ferry from the Western Regional Climatic Center (1905-2012).  

(www.wrcc.dri.edu/summary/Climsmsid.html). 
2.   From “Monthly Shallow Pond Evaporation in Idaho”, Molnau, Kpordze and Craine, 1992, ASAE Paper PNW 

92-111 (Region 3). 
 

2.2.14 Energy Production and Consumption 

A majority of the population in the Planning Area consumes energy in the form of electricity, 
natural gas, propane, and/or fuel oil.  However, the City of Glenns Ferry does not actively 
participate in energy production.  Nearly all of the State of Idaho’s power demand is supplied 
by hydroelectric power, which is a renewable energy source.   
 
The city is conscious of energy consumption and proactively retrofitted City Hall with a rigid 
insulation roof package covered with a white elastomeric membrane system. Additionally, the 
building has been updated with insulated windows and the exterior has been insulated and 
covered with stucco. 
 
The City constantly looks for energy saving opportunities when replacing equipment and 
updating buildings. 

2.2.15 Economic and Social Profile 

Glenns Ferry has one school that serves all grades, city residents, and adjacent areas. The 
school is relatively new and up to date. 
 
There is a health clinic for day to day wellness needs. Life Flight is available at the clinic’s 
heliport. Fixed wing flights can utilize the 3,000 foot airport runway. 
 
According to the 2008-2012 American Community Survey 5-Year Estimates for the U.S. Census 
Bureau, the median household income is $30,429 and the per capita income is $18,168.  14.6 
percent of families in Glenns Ferry live at or below the U.S. Health and Human Services poverty 
level.  The unemployment rate is 8.9%. 
 
Data from the U.S. Census Bureau was summarized to obtain social profiles for the City of 
Glenns Ferry.  A summary of information from the 2010 Census is shown below in Table 2-4. 
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TABLE 2-6.  SOCIAL PROFILE 
Parameter Value 

Sex  
 Total Population 1,319 
 Male 49.1% 
 Female 50.9% 
Age  
 Under 18 Years 25.6% 
 18 to 24 Years 6.4% 
 25 to 44 Years  20.3% 
 45 to 64 Years 24.8% 
 65 Years and Over 23.0% 
Race and Ethnicity  
 White 82.2% 
 African American 0.2% 
 Native American 2.0% 
 Asian 0.4% 
 Pacific Islander 0.0% 
 Multi-Race 3.4% 
 Other 11.8% 
 Hispanic or Latino 24.6% 
Education for Population 25+  
 High School or Higher 79.6% 
 Bachelor’s Degree or Higher 11.2% 
 Graduate Degree 2.3% 
Housing  
 Total Housing Units 684 
 Average Household Size 2.36 
 Vacant Housing Units 18.3% 
 Owner-Occupied Housing Units 66.4% 
 Renter-Occupied Housing Units 33.6% 
1.  Data from 2010 Census – U.S Census Bureau 

 
This water system facilities plan provides a roadmap to improve the quality and capacity of 
drinking water services in the City. The intent is to recommend a cost effective solution 
uniquely suited for a developing rural community while incorporating the environmental 
safeguards necessary for public welfare. 
 
It appears that no disadvantaged group will be adversely affected by a project to improve the 
existing water facilities. However, the community in general will collectively benefit from 
improving the water facilities. 
 

 



Glenns Ferry Water System Facilities Plan 

 

 
Chapter 3 

 
Existing Water System 



Glenns Ferry Water System Facilities Plan 

3-1 

3.0 EXISTING WATER SYSTEM  

The City of Glenns Ferry’s current water system consists of one surface water source, one 
spring source, one storage tank, a microfiltration treatment plant, a distribution network, 
and a control system.  A map of the drinking water system is shown in Figure 3-1.  According 
to City personnel, there are approximately 660 water connections, of which about 30 are not 
in use; commercial connections are estimated at about 45.   

3.1 WATER SOURCE, LOCATION AND PUMPING FACILITIES 

The City of Glenns Ferry draws water from the Snake River via a screened river intake, as well 
as a spring fed infiltration gallery located nearby.  The water from both sources is blended at 
the infiltration gallery intake structure before being pumped to the City’s water treatment 
plant (WTP), then on to distribution. 

3.1.1. Spring Fed Infiltration Gallery 

The spring box intake gallery consists of a 12 foot x 12 foot x 200 foot mortarless brick 
chamber and a 600 foot long pipe laid in gravel.  Every other pipe length is perforated to 
facilitate water collection and conveyance.  Four access hatches, approximately 4 feet 
square, provide admittance to the facility.  The spring system is screened via two wye-
strainers on the discharge of the spring box pump station.  The spring pump station consists of 
two parallel vertical turbine pumps, each rated at 750 gpm at 63 feet of total dynamic head 
utilizing 15 horsepower (hp) motors.  The static water level of the spring is above the river 
surface, but previous studies show that the spring water is influenced by surface water.  
Water is pumped from the raw water pump station sump to the WTP building. 
 
The infiltration gallery supplied the original system with water until the early 2000’s, when 
the City constructed its current microfiltration water treatment plant.  The facility has the 
ability to blend water from both sources, or pull water from each source independently.  The 
City still uses the infiltration gallery and blends water from the river and spring source at 
roughly a 50-50 blend.  The long term firm capacity of the spring is not exactly known as the 
City has had access to river water for the past decade.  The City estimates the sustained 
capacity of the spring at 500 to 1,000 gpm. 

3.1.2. Surface Water 

The river intake consists of a pipeline with screened opening.  The river intake end contains a 
1/8 inch intake coarse screen that is automatically cleaned by a 7.5 hp air scour system.  The 
air scour system is supplied by four 11/2 inch diameter lines routed from a compressor in the 
raw water pump station to the river intake screen.  Further screening is performed in the 
intake pump station in a two-step process through a large 1/16 inch mesh traveling screen, 
followed by an 800 micron internally fed basket style strainer.  This strainer is automatically 
flushed using an inlet and outlet solenoid control valve with pressurized plant water.  The 
traveling screen and basket strainer are shown in Figure 3-2 and Figure 3-3, respectively.  
Pumping from the river intake system consists of two parallel vertical turbine pumps, each 
rated at 750 gpm at 69 feet total dynamic head with 20 hp motors.  The surface water intake 
system has been designed with a capacity of approximately 750 gpm (1.08 mgd).  
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FIGURE 3-2.  RIVER INTAKE TRAVELING SCREEN STRAINER 

 

 

 

FIGURE 3-3.  RIVER INTAKE BASKET STRAINER 
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3.2 WATER TREATMENT FACILITIES AND OPERATIONS 

The City of Glenns Ferry owns and operates a 1.08 mgd (peak capacity) microfiltration water 
treatment plant.  The plant was constructed and began operation in 2002-2004.  Water from 
the City’s two sources pass through the treatment plant before distribution to the public. 
 
The water filtration facility utilizes a coagulant to improve filtration effectiveness.  
Coagulated and flocculated raw water then passes to the microfiltration filter tanks.  The 
hollow-fiber GE/Zenon ZeeWeed 500C microfiltration system then filters the water and pumps 
permeate to the plant chlorine contact chamber.  As water passes to the chlorine contact 
chamber, sodium hypochlorite is injected for disinfection.  The chlorinated water then passes 
through the contact chamber and back to a clear well where it is pumped to distribution.  
Figure 3-4 shows an overview of the WTP facility.  Figure 3-5 shows a schematic of the 
treatment process. 
 

FIGURE 3-4.  WATER TREATMENT PLANT OVERVIEW 

 

Snake River Intake Pump 
Station 

Infiltration Gallery Pump 
Station 

WTP and Chlorine Contact 
Basin 

Backwash Settling Basins 
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FIGURE 3-5.  WATER TREATMENT PLANT PROCESS SCHEMATIC 
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3.2.1 Pretreatment 

3.2.1.1 Chemical Feed Systems 

The Glenns Ferry water treatment plant has several chemical feed systems.  The primary 
systems dedicated to treatment include the powder activated carbon (PAC) system and the 
ferric chloride feed system. 

3.2.1.1.1  PAC 

Powder activated carbon is used to remove taste and color issues related to trace organics 
present in the raw water.  Since the facilities construction, the PAC feed system has not been 
used.  Subsequent filtration alone has been able to remove organics to levels low enough that 
taste and color in the finished water has not been a problem.  Operators indicate that they 
have not had any complaints related to taste, color, and/or odor in the system.  The PAC 
system is still fully operational, but has not been needed to date.  The PAC feed system is 
shown in Figure 3-6. 
 

FIGURE 3-6.  PAC FEED SYSTEM 
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3.2.1.1.2  Ferric Chloride 

Ferric chloride is used as a coagulant fed upstream of the filtration system.  The coagulant is 
injected into the raw water stream and passes immediately through a flash mixer.  The 3/4 
hp, 3-blade flash mixer creates a 2,500 sec velocity gradient at 1,150 rpm.  The blended 
stream then passes into one of two flocculation tanks where a controlled energy environment 
allows material to coagulate and develop floc that are more easily filtered from the water.  
 
The ferric chloride feed system consists of liquid bulk barrels, and a pair of Watson-Marlow 
peristaltic feed pumps.  The ferric feed system and injection mixer are shown in Figure 3-7 
and Figure 3-8 below. 
 

FIGURE 3-7.  FERRIC CHLORIDE FEED SYSTEM 

 
 

FIGURE 3-8.  INJECTION MIXER 
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3.2.1.2 Mixing and Flocculation 

Flocculation occurs in one of two raw water flocculation tanks.  Each tank is approximately 
11,000 gallons and is constructed out of concrete.  The flocculator uses an axial mixer, 45 
inches in diameter, 25 rpm with 5.0 feet/sec tip speed and 64 inches of submergence.  The 
ferric flocculation mixer is shown in Figure 3-9. 
 

FIGURE 3-9.  FERRIC CHLORIDE FLOCCULATION MIXER 

 
 

3.2.2. Filtration 

Filtration at the Glenns Ferry WTP occurs via a hollow-fiber low pressure membrane system.  
In this configuration, the membrane filters sit inside of tanks filled with raw water.  A 
negative pressure is applied by the permeate pumping system and raw water is pulled from 
the outside of the hollow-fiber membranes to the interior of the fibers.  This action leaves 
the filtered material to build-up on the exterior of the filter fibers.  As the filtered material 
accumulates, the required pressure to pull the water through the fibers increases.  This 
pressure is called the transmembrane pressure (TMP) and is indicative of the fouling that is 
occurring on the fibers.  Once the TMP climbs too high, the filters are flushed in reverse 
(backpulsed) to dislodge the accumulated material.  At the same time it is flushed, air is 
scoured from the bottom of the fibers to induce agitation to help break up the material.  
Once the scour and backpulse is complete, the tank and backwash water is drained from the 
membrane tanks.  Once drained, the tank is re-filled with raw-water and filtration can 
recommence.  This process is a filtration cycle.  Filters are operated in “dead-end” filtration 
mode.  The membrane filter piping and filter bays (southern train) are shown in Figure 3-10. 



Glenns Ferry Water System Facilities Plan 

3-9 

FIGURE 3-10.  MEMBRANE FILTER PIPING AND FILTER BAYS 

 
 

3.2.2.1 Filters 

The filtration system is comprised of two filter trains, each with two sub-trains.  Each sub-
train contains four filter ZeeWeed 500C cassettes.  Design criteria from when the facility was 
constructed are included in Table 3-1. 
 
During normal operation, membrane production is achieved by providing enough driving 
pressure to overcome flow resistance through the cake and membrane layers.  The amount of 
pressure required (TMP) is a function of membrane permeability and the permeability of the 
cake layer.  Generally, clean membrane permeability remains fairly stable or decreases 
slightly over time.  The permeability of the cake layer will generally decrease as solids 
accumulate in the cake layer.  As the layer grows, more pressure is required to force the 
water through the cake. 
 
Because hydraulic resistance is a function of the viscosity of water, it will also be affected by 
changes in operating temperature.  Permeability data is commonly normalized in order to 
compare it at different temperatures.  Temperature normalization calculations can be 
complex and differ among membrane system manufacturers.  For reference, the data 
normalization equations can be found in the GE/Zenon Operation and Maintenance manual. 
 

3.2.2.2 Permeate and Backpulse Pumping System 

Permeate pumps pull water through the filter membrane fiber by generating TMP.  The same 
pumps are utilized for the purpose of backpulsing the membranes.  To operate in backpulse 
mode, the valves on the suction side are closed, a valve on the permeate header is opened 
such that the pump pulls permeate and forces it in reverse through the membrane train that 
is being backpulsed.  Backpulse sequences operate every fifteen minutes at a flow rate of 966 
gpm for fifteen seconds.  Permeate pumps and piping are shown in Figure 3-11. 
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TABLE 3-1.  WTP DESIGN CRITERIA 

Item Size/Number/Capacity 

Number of Trains 2 

Cassettes per Train 4 

Total Number of Cassettes 8 

Normal Production Flux 27 gfd 

Peak Production Flux 34 gfd 

Peak Production (2 trains, all cassettes, peak flux) 952 gpm 

Peak Firm Capacity (7 cassettes, peak flux) 833 gpm 

Normal Production (all units at normal flux) 750 gpm 

Permeate Pump Production (each pump; there are 

2 duty and 1 standby pumps) 405 – 520 gpm 

Design Recovery 92% 

Backpulse Duration 15 sec 

Backpulse Frequency 15 min 

Backpulse NAOCl Concentration 1000 ppm 

Air Scour Blowers 608 SCFM, 20 hp 

Air Scour Cycle 10 sec on, 10 sec off 

Tank Drain Daily 

Chemical CIP Cleaning Interval (NaOCl) 1 to 2 times per year 

Backpulse Tank 5,200 gallons 

CIP Tank 940 gallons 

 
 

FIGURE 3-11.  PERMEATE PUMPS AND PIPING 
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3.2.2.3 Vacuum Pumps and De-Aeration System 

Vacuum pumps are connected to the discharge permeate suction header on each membrane 
train.  These vacuum pumps apply a negative pressure on the suction header, removing air 
from the header and maintaining prime on the pumps.  The de-aeration tanks also contain a 
water accumulator prior to the vacuum pumps.  This system originally was inadequately sized 
and excess water was pulled into the vacuum pumps damaging them.  GE/Zenon subsequently 
retrofitted the system with larger water accumulation tanks to mitigate the problems that 
had been occurring.  The vacuum pumps and de-aeration tanks/vessels are shown in       
Figure 3-12. 
 

FIGURE 3-12.  VACUUM PUMPS AND DE-AERATION TANKS 

 
 

3.2.2.4 Chemical Clean-in-Place (CIP) and Backwash Sequences 

Chemical clean-in-place sequences are not typically performed at the facility.  Instead, 
chemically enhanced backwash sequences are used to regularly clean organic fouling from the 
membranes.  Chemically enhanced backwashes are performed in the same manner as normal 
backpulse sequences, however, during backpulsing sodium hypochlorite is injected into the 
backpulse header.  The sodium hypochlorite injection rate is intended to create a 
concentration in the chemically enhanced backwash of approximately 1,000 ppm, that when 
blended in the tank is approximately 250 ppm. 

3.2.2.5 Air Scour System 

During backpulse sequences, air is injected into the cassette frame via low pressure high 
volume blowers.  Air scour is induced into the bottom of the membrane tanks to agitate and 
help abrade, lift, and remove fouling from the membrane fiber exteriors during the cleaning 
sequences.  Air scour occurs in a 10-seconds on, 10-seconds off cycle during permeate 
sequences.  Air scour blowers and discharge piping are shown in Figure 3-13. 
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FIGURE 3-13.  AIR SCOUR SYSTEM 

 
 

3.2.2.6 Membrane Integrity Testing 

Membrane integrity is required to be monitored via two methods, including indirect and 
direct methods.  Indirect methods include particle counters and/or turbidimeters.  These 
measurements are used as a surrogate as verification that filtration is being accomplished at 
least quarterly.  The Glenns Ferry WTP uses both methods, but primarily monitors permeate 
turbidity as particle counters are prone to fouling due to air bubble entrainment.  The plant is 
configured such that each train is monitored individually.  To ensure that public health is 
protected and the membranes remain undamaged, direct integrity testing is conducted daily 
on each membrane. 
 
Direct integrity testing measures the amount of air leakage to identify membrane damage.  
During the integrity test, high pressure air is fed to the inside of the membrane fibers (also 
referred to as the lumen side or the filtrate side).  Visual air leakage can be used to identify 
specific damaged areas, while the rate of air pressure loss can be used to measure the overall 
amount of damage to the membrane system.  The leak rate, commonly referred to as 
pressure decay rate, correlates well with the theoretical log removal value.  Greater air loss 
is indicative of more or larger holes in the membranes, which could allow more virus and 
bacteria particles to pass through the membranes.  A passing or failing test is indicated on the 
SCADA reporting system. 

3.2.3 Disinfection 

Free chlorine is used to achieve the additional 1-log giardia inactivation required for 
disinfection, following the membrane filtration (MF) system.  The system is designed for a 
minimum water temperature of 1° C, pH of 9.0 max, with 0.4 ppm free chlorine residual.  An 
onsite generation sodium hypochlorite solution is used in place of chlorine gas due in part to 
the large quantities of onsite gas storage that would be required at the treatment plant, and 
the safety concerns associated with gaseous chlorine. 
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Chlorine is fed into the filtered water as it enters the chlorine contact basin.  The 48,000 
gallon basin is sized to provide a minimum of 480 minutes of contact time, with an effective 
time of 70 percent, or 335 minutes.  The CT (the concentration of disinfectant multiplied by 
residence time in the basin) is designed for the maximum day flow in order to provide 
adequate disinfection. 
 
Sodium hypochlorite is dosed into the MF permeate pipeline via a static mixer before entering 
the chlorine contact tank.  The inflow to the chlorine contact basin is baffled to create 
turbulence and more thorough mixing.  Once in the basin, the flow will follow a serpentine 
path in order to meet the required residence time.  The outlet has a fixed weir to maintain a 
constant water volume.  The basin is not partitioned and must be completely taken off-line 
for maintenance. 
 
Sodium hypochlorite is generated onsite using a Clor-Tec onsite generation system.  The 
system generates a 0.8% solution strength that is then stored in a bulk HDPE tank.   
 
The chemical feed system utilizes Watson-Marlow peristaltic pumps to inject chlorine into the 
filter permeate.  A second pump is used to inject sodium hypochlorite into the filter system 
during chemically enhanced backwash sequences.  The sodium hypochlorite feed system is 
shown in Figure 3-14.  Table 3-2 summarizes the sodium hypochlorite disinfection equipment 
used by the Glenns Ferry WTP.   
 

FIGURE 3-14.  SODIUM HYPOCHLORITE ONSITE GENERATION SYSTEM 
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TABLE 3-2.  SODIUM HYPOCHLORITE SYSTEM SIZING 

Design Parameter Value 

Number of Chlorine Contact Basins 1 

Chlorine Contact Basin Size 48,000 gallons 

Number of Hypochlorite Disinfection Feed Pumps 2 (1 duty, 1 standby) 

Design Chlorine Dose 0.4 to 1 mg/L 

Sodium Hypochlorite Storage Tank 550 gallons 

Sodium Hypochlorite Solution Strength 0.8% (nominal) 

 

3.2.4  Finished Water Pumping 

The finished water pump station is located downstream of the chlorine contact chamber in a 
finished water clearwell.  The level of the clearwell is allowed to fluctuate, depending on 
WTP feed rate and finished water pumping rate.  The pumps are vertical turbine pumps 
housed in the northwest corner of the WTP.  The finished water pumps discharge through a 
plant flow meter.  Finished water analyzers monitor pH and residual chlorine from a sample 
line on the finished water pump discharge manifold and are monitored by the SCADA system.  
Plant operators monitor chlorine residual every four hours to verify adequate disinfection is 
occurring.   
 
The pumping station consists of a single duty pump with a second standby pump as shown in 
Figure 3-15.  The design criteria for both of the pumps are identical with a motor nameplate 
horsepower of 60, operating capacity of 750 gpm, and design Total Dynamic Head of 232 feet. 
Nominal (firm) operating capacity of the pump station is approximately 750 gpm (1.08 mgd) 
with one pump operating and the second on standby. 
 

FIGURE 3-15.  FINISHED WATER PUMP STATION 
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3.2.5 Compressed Air Support Systems 

Multiple plant systems are operated pneumatically, including membrane integrity testing and 
process actuated control valves.  The pneumatic air system is pressurized by two (one duty, 
one standby) rotary screw air compressors.  Each compressor is rated at 36 SCFM at 100 psi.  
The compressors pass pressurized air through a series of oil and water filters as well as air 
dryers/conditioners before being distributed throughout the plant.  The compressed air 
system is shown in Figure 3-16. 
 

FIGURE 3-16.  COMPRESSED AIR SYSTEM 

 
 

3.2.6 Backwash and Residual Handling 

The backwash treatment design includes several steps to minimize wastewater disposal and to 
capture plant residuals.  The process is intended to operate as follows: 
 

• The backwash settling basins use gravity sedimentation to settle out solids rejected by 
the membranes.  Once settled, the “clarified” backwash flows back to the front of the 
plant and is blended with the raw river/spring water at the WTP fore bay. 
 

• Periodically, the backwash settling basins will be drained and settled solids will be 
allowed to sufficiently dry, and can then be transferred to an off-site landfill. 

The facility currently does not utilize the sedimentation basins due to vector concerns 
associated with the stagnant water.  All backwash water is being sent to the sewer system. 

3.2.7 Laboratory 

The Glenns Ferry water treatment plant was designed with the expectation that the District 
will use the facility for daily water quality sampling, and will use a certified laboratory to 
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analyze samples for regulatory reporting.  The laboratory is outfitted with a pH and 
conductivity meter, and a chlorine residual colorimeter.  Additional cabinet space is provided 
for supplies including reagents for the colorimeter.  The lab includes a mini refrigerator for 
sample chilling and some glassware. 

3.2.8 Electrical and SCADA 

3.2.8.1 Electrical and Power 

Electrical panels are housed in the “Electrical Room” in the southeast corner of the facility.  
Power is distributed from the primary 480V service to 220V and 110V panels for lighting and 
convenience receptacle circuits.  GE/Zenon I/O is routed from each of the membrane process 
trains to Train Panels 1 and 2.  Common plant I/O (such as blowers, compressors, etc.) are 
passed to a third common I/O panel that houses the plant touch-screen control panel.  
 
The City currently has no back-up power generators for its water system. 

3.2.8.2 Control System 

The membrane treatment system utilizes a control panel for control of the MF system and MF 
support systems.  The membrane control panel includes a human machine interface (HMI) 
system.  A separate plant control computer is used to manage the remaining plant 
automation.  The plant control computer coordinates the automated processes in the facility 
with those provided by the membrane system. 
 
All major unit operations send signals to the master SCADA system through the plant control 
computer.  An overall summary of plant operations can be viewed on a PC-based SCADA 
system located in the laboratory office on the second floor of the treatment plant building.  
The operator interfaces with the computer using an HMI system. 

3.2.9. Operations Staff and Managerial Responsibilities 

The Glenns Ferry WTP has staff that oversees the maintenance and operations of the water 
treatment, distribution, and storage systems.  Many processes at the treatment plant are 
automated to minimize operator involvement.  The plant is staffed up to eight hours per day, 
seven days per week.  An alarm system calls the operator if there is a problem at the plant. 
 
The City currently has two operators, each with Class II licenses, and are IDEQ certified to 
operate the facility.   

3.3 WATER DISTRIBUTION SYSTEM AND STORAGE 

3.3.1. Distribution Piping 

The City’s water distribution system consists of about 94,540 feet of pipe ranging in size from 
2 inches to 14 inches.  The pipes within the system are made up of a variety of different 
materials, including PVC, steel, cast iron, ductile iron, galvanized steel, and HDPE.  Much of 
the system is greater than 50 years old, and has exceeded its design life. 
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3.3.2. Pressure Zones 

The distribution system consists of a single pressure zone.  Pressurization comes from pumps 
at the WTP which pump water into the distribution system.  Surplus water goes to the water 
storage tank (reservoir), which is located on an adjacent hill such that the system will remain 
above 20 psi during a power outage. 

3.3.3. Storage Reservoir 

The City of Glenns ferry added an A.O. Smith bolted epoxy coated steel water storage tank 
with Alumadome roof in 1999.  The tank has a nominal diameter of 39 feet and contains 
approximately 500,000 gallons.  The new tank replaced two tanks of approximately 250,000 
gallons each.  Figure 3-17 shows the new 500,000 gallon tank.  The tank site is large enough 
to house additional storage tanks when needed. 
 
The new tank is located north of the City, with a base elevation of approximately 2,678 feet 
above mean sea level, as shown on the 1999 project construction drawings.  The tank’s base 
elevation is about 90 feet above the center of town, providing system pressure during a power 
outage. 
 
A 2007 water project involved the installation of a new 14 inch HDPE supply line to the 
storage tank.  The new water supply line commences between old Hwy 30 and Interstate 84, 
then travels under the Interstate and up to the tank.  This work was commissioned to assure 
fire flow to the city during a power outage or other catastrophic event. 
 
 

FIGURE 3-17.  500,000 GALLON STORAGE TANK 
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3.4 WATER USER RATES 

Table 3-3 summarizes the existing user rate schedule for the City of Glenns Ferry.  These 
rates were established in February of 2013 (see Resolution in Appendix A).  As shown, users 
are charged a variable monthly base rate based on the size of their meter.  A constant rate of 
$1.90 is charged per 1,000 gallons of water used for each meter size, on top of the associated 
base rate.    
 

TABLE 3-3.  EXISTING USER CHARGE RATES 

Meter Size 

(inches) 
Multiplier 

Base 

Rate 

Rate per 

1,000 

Gallons 

3/4 or Smaller 1 $36.00 $1.90 

1 1.8 $64.80 $1.90 

1 1/4 2.8 $100.80 $1.90 

1 1/2 4 $144.00 $1.90 

2 7 $252.00 $1.90 

3 16 $576.00 $1.90 

4 28 $1,008.00 $1.90 

 
The water system budget for 2012-2013 is included in Appendix B.  This includes operation 
and maintenance, personnel, and overhead expenses. 

3.5 WATER QUALITY 

Regulatory statutes require the City to routinely sample the water supply for various water 
quality parameters. These parameters include nitrates, inorganic constituents, lead, copper, 
radiological constituents, and disinfection byproducts, to name a few.  A review of the data 
indicates that most of the constituents currently monitored are within the recommended 
State and Federal Drinking water standards.  In addition, according to City personnel, there 
have been no persistent customer complaints regarding water quality.  Table 3-4 below, 
summarizes the general water quality data for the system based on analyses of water samples 
from 2004-2013.  The table shows Primary IOCs, Secondary IOCs, nitrate, and nitrite. 
 
Table 3-5 summarizes the radiological results for the water system based on data collected 
from 2001-2014.  The water supply meets the MCL for all of the radiological constituents. 
 
Chlorination of drinking water supplies has the potential to introduce disinfection byproducts 
(DBP) into the system.  Table 3-6, shown below, summarizes the DBP data for the years 2011-
2014.   
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TABLE 3-4.  WATER QUALITY:  IOCs, NITRATE, AND NITRITE 

Parameter Units 

Summary Statistics 

MCL 

Exceeds 

MCL? No. (N) Average Max 

Primary IOCs 

  

Antimony  mg/L 9 ND ND 0.006 No 

Arsenic mg/L 10 0.0009 0.003 0.01 No 

Barium mg/L 9 0.0189 0.03 2 No 

Beryllium mg/L 9 0.0001 0.0013 0.004 No 

Cadmium mg/L 9 ND ND 0.005 No 

Chromium mg/L 9 0.002 0.005 0.1 No 

Mercury mg/L 9 ND ND 0.002 No 

Nickel mg/L 9 0.0131 0.103 - No 

Selenium mg/L 9 0.0003 0.0013 0.05 No 

Thallium mg/L 9 ND ND 0.002 No 

Fluoride mg/L 10 0.402 0.53 4 No 

Secondary IOCs 

  

Chloride mg/L 2 42.5 42.5 250 No 

Iron mg/L 4 ND ND 0.3 No 

Manganese mg/L 4 ND ND 0.05 No 

Dissolved Solids mg/L 4 673 708 500 Yes1 

Hardness mg/L 2 379 379 - No 

Lead mg/L 3 0.0022 0.0027 0.015 No 

Copper mg/L 3 0.0374 0.0464 1.3 No 

Sulfate mg/L 2 98.5 98.5 250 No 

Sodium mg/L 9 48.3 56.8 - No 

Nitrate (as N) mg/L 27 5.45 7.26 10 No 

Nitrite (as N) mg/L 5 ND ND 1 No 
1. National Secondary Drinking Water Regulations are non-enforceable guidelines regarding contaminants that may 

cause cosmetic effects (such as skin or tooth discoloration) or aesthetic effects (such as taste, odor, or color) in 
drinking water.  EPA recommends secondary standards to water systems but does not require systems to comply. 

2. ND = Non-Detect 
3. Data from 2004-2013 (http://dww.deq.idaho.gov/) 

 

Turbidity of the treated water is also tracked at the WTP.  Turbidity of the treated water has 
continually been very low, as seen in Table 3-7 which summarizes turbidity readings for the 
years 2009-2013.  
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TABLE 3-5.  WATER QUALITY:  RADIOLOGICAL CONSTITUENTS 

Contaminant Name Units 

Average of 

Result 

Max of 

Result 

# of 

Records MCL 

Beta/Photon Activity pCi/L 8.1 11 4 41 

Gross Alpha Activity pCi/L 6.55 8.1 4 15 

Radium 226 pCi/L 0.625 1.4 3 5 combined 

Radium 228 pCi/L 0 0 1 5 combined 

Uranium, Combined pCi/L 3.6 3.6 1 15 
1. MCL reported in millirems/year and the result is in picoCuries/liter.  The sample only needs to be analyzed 

further if the result is greater than 50 picoCuries/liter. 
2. Data from 2001-2012 (http://dww.deq.idaho.gov/) 

 
TABLE 3-6.  WATER QUALITY:  DISINFECTION BYPRODUCTS 

Disinfection Byproduct 

Name Units 

Average of 

Result 

Max of 

Result 

# of 

Records MCL 

Haloacetic Acids (HAA5) μg/L 11.8 31.4 39 60 

Trihalomethanes (TTHM) μg/L 39.0 80.5 39 80 
1.  Data from 2011-2014 (http://dww.deq.idaho.gov/) 

 

TABLE 3-7.  TREATED WATER TURBIDITY DATA 

Year 
Maximum 

Turbidity (NTU) 

2009 0.048 

2010 0.042 

2011 0.037 

2012 0.030 

2013 0.041 

 

3.6 SANITARY SURVEY 

The Idaho Department of Environmental Quality (IDEQ) conducted a Sanitary Survey of the 
City’s water system in June of 2011.  The survey report found a few deficiencies and made 
several recommendations regarding leak control, water conservation, and cross connection 
control.  A copy of the City’s most recent IDEQ Sanitary Survey, including the IDEQ transmittal 
letter, can be found in Appendix C.  The results of the Sanitary Survey indicate that the City’s 
system will be in substantial compliance with the regulations for public drinking water 
systems when the significant deficiencies are corrected.   

3.7 CONSUMER CONFIDENCE REPORT 

A copy of the City’s most recent Consumer Confidence Report can be found in Appendix D. 
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3.8 CROSS CONNECTION CONTROL 

The City currently has a cross-connection control ordinance in place to protect the quality of 
its water supply (see Appendix E).  As part of the cross-connection control program, backflow 
prevention devices are required on potential sources of contamination (i.e., service 
connections, irrigation lines).  Personnel on the City staff have been trained in backflow 
prevention.  The City has also developed a list of customers who have a potential for cross-
connections or contamination of the water supply.  This list is periodically evaluated and 
updated. 

3.9 EXISTING WATER RIGHTS 

The City has a total of seven water rights to supply municipal water, as summarized in    
Table 3-8.  The total current water rights for municipal use is 17.57 cfs (7,886 gpm). 
 

TABLE 3-8.  WATER RIGHTS SUMMARY 

Water Right 

Number 

Priority 

Date 
Basis Source 

Beneficial 

Use 

Diversion Rate 

(cfs) (gpm) 

37-8851 10/12/1995 Application 
Bancroft 

Springs 
Municipal 5.50 2,469 

 2-2209 2/25/1963 
Statutory 

Claim 
Snake River Municipal 2.40 1,077 

61-4141 1/1/1917 
Statutory 

Claim 
Springs Municipal 2.54 1,140 

61-7228 5/21/1975 
Statutory 

Claim 
Ground Water Municipal 0.45 202 

 2-7470 3/30/1996 Permit Snake River Municipal 1.00 449 

 2-7471 12/9/1996 Permit Snake River Municipal 3.00 1,346 

 61-7679 12/10/1992 Permit Ground Water Municipal 2.68 1,203 
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4.0 FUTURE CONDITIONS 

4.1 FUTURE LAND USE AND DEVELOPMENT 

 
The Glenns Ferry Planning Area represents a geographical area and population that the City 
can be expected to serve within a 20-year design period from 2014 to 2034 for water supply 
and treatment, and a 40-year design period from 2014 to 2054 for distribution.    Sufficient 
land was included in the Planning Area to accommodate forecasted residential, commercial, 
and industrial growth, in addition to allowing some flexibility for future unforeseen growth in 
the community.   
 
The future land use map is shown on the following page in Figure 4-1. 
 
A review of the City’s Comprehensive Plan and zoning map indicates that much of the city is 
zoned residential, with significant areas of industrial and commercial land near the railroad 
tracks and in the center of town.  The City’s industrial corridor is currently mostly vacant due 
to the Union Pacific leaving town in the 1970s, and the Idahoan potato processing facility 
closing down in 2008.  The Curry Grain Facility has also been abandoned.  The City is actively 
trying to lure new industries to the area.   
 
It is anticipated that growth within the Planning Area for the 40-year design period will 
consist primarily of residential development, including infill within vacant areas of the 
existing City limits.  It is also anticipated that additional commercial and industrial 
development will occur as the economy improves.   
 

4.2 POPULATION PROJECTIONS 

 
4.2.1 Historical Population Growth 
 
Glenns Ferry’s population has fluctuated relative to the available employment opportunities 
in the City. After the Union Pacific Railroad ceased their Glenns Ferry operations in the 1970s, 
more than 100 jobs were lost. In 2008 another 130 jobs were lost and many families were 
forced to relocate as a result of Idahoan potato plant closure. 
 
Data from the U.S. Census Bureau indicates that Glenns Ferry had a larger population in 1930 
than it does now.  However, there was significant growth in the City from 1990 up until the 
economic collapse in 2008.  In 2000, the City of Glenns Ferry had a population of 1,611 
residents with a median age of 36 years. In 2010, the population was 1,319 with a median age 
of 43 years.  As described above, there was an abrupt reduction in the City’s population in 
2008-2009 after the closure of the potato plant.  The City’s historical population is 
summarized in Table 4-1 below.  
 
The population trend in Glenns Ferry has generally mirrored unincorporated Elmore County 
over the past 30 years.  The notable exception in the region is Mountain Home, which has 
consistently enjoyed steady growth and has nearly doubled in population since 1980. 
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TABLE 4-1 – HISTORICAL POPULATION GROWTH 

Year Population 1 Average Annual Percent Change 

1920 1,243  

1930 1,414 1.38% 

1940 1,290 -0.88% 

1950 1,515 1.74% 

1960 1,374 -0.93% 

1970 1,386 0.09% 

1980 1,374 -0.09% 

1990 1,304 -0.51% 

2000 1,611 2.35% 

2010 1,319 -1.81% 
1. Data from U.S. Census Bureau. 

 
4.2.2 Seasonal Population Fluctuations 
 
Although Glenns Ferry is located within an agricultural area, the Planning Area experiences 
little, if any, seasonal population fluctuations due to an influx of migrant or other workers.  
The Planning Area does not contain a migrant labor center, as do some other communities in 
southern Idaho.  As a result, almost all migrant and/or seasonal workers are housed on the 
farms on which they are employed, most of which are located outside the Planning Area.  
Therefore, Glenns Ferry does not experience any significant seasonal population changes due 
to agricultural practices in the area. 
 
4.2.3 Growth Forecast 
 
Due to the area’s desirable location and proximity to the growing cities of Boise, Mountain 
Home, and Twin Falls, it is reasonable to assume that population growth will occur. This 
hypothesis is supported by the population spike from the 1990s up until the 2008 economic 
crash. The question of when and how quickly growth will occur is difficult to predict. Factors 
that affect population growth and housing construction include regional economic conditions, 
mortgage interest rates, gasoline prices, taxes, demographics, and job availability.  It is 
possible that a new agriculturally based industry could open in the coming years, potentially 
restoring the population to the 2000 Census levels or higher.   
 
Glenns Ferry is actively pursuing economic development opportunities by focusing on the 
following attributes that are unique to the city:   
 

• Existing and proposed Industrial-zoned land with access to rail spurs 

• Attractions such as the Carmela Winery and Golf Course 

• Idaho-Oregon Snake River Water Trail plans 

• Pedestrian Pathway Improvements 

• Tourism 

• Airport Improvements 

• Corridor Enhancements, Signage, and Lighting 

• Downtown Revitalization Efforts 
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• Convenient access to I-84  

• Close to Mountain Home Air Force Base 
 
Based on discussions with City personnel, it was determined that a 2 percent annual growth 
rate would be a reasonable assumption for the 20-year and 40-year planning periods.  The 2% 
growth rate is also consistent with the City’s current Transportation Master Plan and 2014 
Wastewater Facilities Plan.  Using this growth rate, it is projected that the City of Glenns 
Ferry will have 2,122 residents in the year 2034, and 3,153 residents in the year 2054.  This 
represents an increase of 803 residents in 2034, or a population 61% greater than the 1,319 
residents reported to be living in the city by the 2010 U.S. Census.   
 
Figure 4-2 summarizes the historical population data in Glenns Ferry, and also shows the 
projected growth trend into the future.  This population projection provides the basis for 
future water demands, which are then used to evaluate water system infrastructure needs.   
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5.0 WATER DEMAND ANALYSIS  

5.1 NON-REVENUE WATER 

As is typical of water distribution systems, Glenns Ferry has observed various amounts of non-
revenue water.  Non-revenue water is the difference between the water produced at the 
source and what is metered at the point of use.  Non-revenue water can be attributed to un-
metered connections or un-metered use, tank overflows, meter inaccuracies, accounting 
procedures, and leaks.  Table 5-1 summarizes this non-revenue water over the past five 
years. The City has recently installed water meters on connections that were previously 
unmetered.  This will help continue to reduce the amount of non-revenue water. 

 

TABLE 5-1.  NON-REVENUE WATER 

Year 
Metered Water 

(gallons)1 

Water Pumped 

from WTP 

(gallons)2 

Non-Revenue 

Water      

(gallons) 

Percent 

Loss 

2009 51,628,778 111,458,089 59,829,311 54% 

2010 54,034,840 102,472,922 48,438,082 47% 

2011 65,448,552 107,121,617 41,673,065 39% 

2012 78,844,000 115,087,122 36,243,122 31% 

2013 79,875,000 110,294,239 30,419,239 28% 
1. As analyzed from the City’s billing data where the City has accounts. 

2. As analyzed from the WTP meter at the finished water pump station. 

 

As can be seen from the data, the percentage of loss has gone down considerably each year 
over the past five years.  This may be due to conservation efforts, elimination of leaks in the 
system as water lines are replaced and upgraded, and installation of upgraded or more 
modern equipment. 
 
For the purpose of modeling the existing water system and projecting demands into the 
future, the amount of water pumped to distribution was assumed to be the system demand in 
order to be conservative.  The City is encouraged to continue efforts to reduce non-revenue 
water to as low as possible through diligence in metering and repair of old infrastructure.   

5.2 WATER DEMAND ANALYSIS 

5.2.1 Equivalent Dwelling Units 

As discussed at the beginning of Chapter 3, the City’s existing water system serves a total of 
585 active residential connections, 30 connections the City termed as ‘inactive’, and about 45 
non-residential connections.  Non-residential water use is normalized to residential water use 
by giving it an Equivalent Dwelling Unit (EDU).  In Glenns Ferry, EDUs are assigned based on 
the size of the water meter for each connection, as set by the User Rate Resolution in 
Appendix A.  The EDU value for each connection size can be seen in the “Multiplier” column 
of Table 3-3.  
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The table in Appendix F shows the size and number of EDUs for each connection larger than 
the standard 3/4 inch residential connection.  From this, the total number of EDUs served by 
the City’s water system is estimated to be approximately 748 EDUs (585 active residential 
EDUs and 163 non-residential EDUs).   

5.2.2 Existing Demand 

Daily water production data from the City’s water treatment plant (WTP) was provided by the 
City for the period of January 2009 through August 2014.  This production data was used to 
establish a basis for analyzing existing conditions and projecting future demands on the 
system. 
 
Figure 5-1 shows the total volume of water produced by the WTP on a monthly basis over a 
period of several years.  As shown in the figure, there are seasonal variations in the water 
demand over the course of a typical year.  Demands are considerably higher in the summer 
due to landscape irrigation and higher in-house water uses during warm weather conditions 
(e.g., washing clothes, additional bathing, etc.).  Further analysis indicates that the total 
water demand has been fairly stable since 2009, with a slight decrease from 2012 to 2013.  
This decrease in overall demand is likely attributed to a decreasing population of the City, 
loss of industrial water users, and possibly also due to conservation efforts and the growing 
implementation of secondary water systems for irrigation purposes. 
 
Based on historical water meter data provided by the City, the highest annual water users 
within the City include the Syringa Court public housing, Three Island State Park, Poplar 
Grove Assisted Living, Glenns Ferry School #192, and Carmela Vineyards.  The average daily 
water use based on the meter data is presented in Table 5-2. 
 

TABLE 5-2.  LARGE WATER USERS 

Name 
Demand 

(gpd) 

Syringa Court Public Housing 9,000 

Three Island State Park 3,400 

Poplar Grove Assisted Living 2,450 

Glenns Ferry School District #192 2,300 

Carmela Vineyards 1,900 

 
 
In a community the size of Glenns Ferry, water consumption over the course of a typical day 
may vary dramatically.  Variations are generally most noticeable in residential flows, which 
increase or decrease in response to the community’s daily routine.  The curves showing the 
magnitude of the variations over time are generally diurnal in shape, peaking in the late 
morning and during the evening. Large commercial and industrial water demands could skew 
the diurnal curves.  However, Glenns Ferry is mostly a residential community and it is 
expected that the water demand throughout the day would show the diurnal curves typical 
for bedroom communities.  In order to account for daily variations in water demand, 
maximum day and peak hourly peaking factors must be applied to the average day demand.   
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Historical water production data from 2009-2013 was used to determine the average day 
demand, maximum day demand and peaking factors for the Glenns Ferry system. The current 
demand data for average day conditions were then extrapolated to the years 2034 and 2054 
with the existing peaking factors re-applied to the projected future average demand. 
 
The demands used to analyze the existing system of Glenns Ferry, and to plan for the future 
infrastructure sizing, include the max day demand and peak hour demand.  The maximum day 
demand is typically used to evaluate the amount of sustainable water supply required from 
the City’s sources.  The peak hour demand is used in calculating water storage requirements, 
booster pump station capacity, and distribution line sizing.  Since the flow data is based on a 
single daily water meter reading at the treatment plant, the peaking factors required for 
these analyses (i.e., maximum day demand and peak hour demand) were not readily apparent 
and had to be estimated using the average day demand.  

5.2.2.1 Average Day Demand 

In order to determine the average day demand, the daily flow data from the WTP from 2009 
to 2013 was reviewed and averaged.  This process resulted in an average day demand of 
approximately 310,790 gallons per day (216 gpm). 

5.2.2.2 Maximum Day Demand 

Similar to the process used to determine the average day demand, the maximum day demand 
was determined from the past five years worth of WTP production data.  This process 
involved locating the single largest production in a single day, which was found to be 612,396 
gallons per day (453 gpm).  The actual peaking factor for average day demand to maximum 
day demand was then calculated by dividing the maximum day value by the average day value 
determined previously, which resulted in a peaking factor of 2.09.  This peaking factor is 
similar to other communities in Southern Idaho.  Recent analyses of the Filer, Jerome, and 
Twin Falls water systems yielded maximum day peaking factors of 2.51, 2.4, and 2.3, 
respectively.  For the purposes of projecting maximum day flow demands into the future, an 
average day to maximum day peaking factor of 2.1 was assumed.   

5.2.2.3 Peak Hour Demand 

The City of Glenns Ferry does not currently track hourly production at the water treatment 
plant.  Therefore, a peak hour demand could not be pulled directly from production data, but 
had to be assumed.  It was assumed that the peak hour flows are twice the max day demand, 
resulting in a maximum day to peak hour peaking factor of 2.  This assumption is a 
conservative estimate based on other similarly sized systems in the area.  Applying this 
peaking factor resulted in a peak hour demand of 906 gpm, which is larger than the plant 
capacity (750 gpm or 1.08 mgd).  Dividing this demand by the average day demand resulted in 
an average day to peak hour peaking factor of 4.2.      
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FIGURE 5-1.  WATER DEMAND (2009-2013)
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5.2.2.4 Summary of Existing Demands 

Table 5-3 summarizes the water demands from the City’s water system for 2009-2013. 
 

TABLE 5-3.  HISTORICAL WATER DEMAND 

Year 
Flow 

(gallons/year) 

Flow 

(gallons/day) 

Flow          

(gpm) 

2009 111,458,089 305,365 212 

2010 102,472,922 280,748 195 

2011 107,121,617 293,484 204 

2012 115,087,122 314,446 218 

2013 110,294,239 302,176 210 

 
As mentioned previously, since the last five years have been relatively consistent in terms of 
water use, an average of the 2009-2013 data was used to estimate the existing water demand 
in the City.  Table 5-4 summarizes the existing water demand. 
 
Based on data from several other communities in southern Idaho, the average day per capita 
demand is typically 300 gallons per person per day or greater.  As such, Glenns Ferry’s per 
capita demand of 218 gallons per person per day is lower than typically observed in southern 
Idaho.  This is most likely due to a comparatively small industrial and commercial base served 
by the system, as well as a pressure secondary irrigation system that serves parts of the town. 
 

TABLE 5-4.  EXISTING WATER DEMAND 

Parameter Units Water Demand 

Average Day Demand gpm 216 

Average Day per-Capita1 gpcd 218 

Average Day to Maximum Day Peaking Factor 2.10 

Maximum Day Demand gpm 453 

Average Day to Peak Hour Peaking Factor 4.2 (2 times max day) 

Peak Hour Demand gpm 906 

Total Annual Volume Mgal 113 
1. The per capita value reflects all water demands (residential, commercial, industrial, etc.) 

 

5.2.2.5 Irrigation Demand 

In addition to daily variations, there are also seasonal fluctuations in water use.  These 
fluctuations occur primarily in response to irrigation practices within the community since the 
City supplies both domestic and irrigation water through its drinking water system.  
Converting landscape irrigation to secondary water supplies can reduce demand on the 
drinking water system during the months of highest water use. 
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Typically, potable water demand in the City is highest during the summer when irrigation 
occurs more frequently, and lowest during the winter when irrigation is minimal.  Figure 5-2 
illustrates the annual fluctuation in water demand in terms of total volume (million gallons) 
for the 6-month irrigation season (May through October) as compared to the non-irrigation 
season (November through April). 
 
Table 5-5 reiterates that the average day demand during the irrigation season is significantly 
greater than the non-irrigation season demand. 
 

TABLE 5-5.  IRRIGATION FLOWS (2009-2013) 

Season Average Day Demand (gpm) 

Irrigation Season (April - October) 245 

Non-Irrigation Season (November - March) 154 

 
The City is working to increase the expansion and utilization of the secondary water system 
for landscape irrigation.  This would help the culinary water system by lessening the demand 
on the system during the typically high demand summer months, therefore freeing up 
capacity for other uses such as industrial.  Storage and distribution line sizes would be 
unchanged by this decrease in summer month culinary water usage because they are primarily 
driven by fire flow demands.  
 
Figure 5-3 shows water demand by month from 2009-2013.  It also shows the average day 
demand based on the 2009-3013 data for comparison. 

5.2.2.6 Fire Flow Demand 

The Idaho Survey and Ratings Bureau (ISRB) recommends “needed fire flows” based on 
guideline values established by the Insurance Services Office, Inc. (ISO).  ISO sets the “needed 
fire flow” guideline values for various structures within a community based on the type of 
building construction, size of building, occupancy factors, and proximity of buildings.  These 
values are used primarily for insurance purposes, and are not enforceable requirements.  Most 
communities strive to provide the guideline fire flows to reduce insurance costs to the 
individual rate payers.  Based on recent discussions with the ISRB, Table 5-6 summarizes the 
recommended “needed fire flows” for the structures within the City requiring the greatest 
fire flow protection.  The full ISRB requirement list is provided in Appendix G.  Figure 5-4 
shows the locations of several of the highest ISRB fire flows. 
 
In addition to the ISRB recommended fire flows, the Uniform Fire Code requires a basic fire 
flow of 1,000 gpm for a two hour duration for basic residential structures of less than 3,600 
square feet. 
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TABLE 5-6.  ISRB RECOMMENDED FIRE FLOWS 

Location Address 

Fire Flow 

Requirement 

(gpm) 

Duration 

(hours) 

Idahoan Foods Inc.1 600 E. Harrison Ave. 5500 4 

Carmela Winery (NJOY LLC) 1299 W. Madison Ave. 3000 3 

Worldwide Equine, Inc. 415 E. 4th St. 2000 2 

City of Glenns Ferry2 211 W. Arthur St. 2000 2 

Glenns Ferry Veterans Hall 132 E. 5th Ave. 1750 2 

Glenns Ferry School (School District No. 192)3 639 Bannock Ave. 1500 2 

Three Island Senior Citizen Center 492 E. Cleveland Ave. 1500 2 

Stew's Place (Tracy Stewart) 28 E. Idaho Ave. 1250 2 

Hanson's Café 102 E. 1st Ave.  1250 2 
1. The Idahoan Foods Inc. potato processing plant is not in active operation at the time of this publication. 

2. This refers to the old Glenns Ferry School that is no longer in use. 

3. This is the City’s combined elementary, junior high, and high school. 

 

5.2.2.7 Comparison of Calculated Water Demand to IDAPA Requirements 

IDAPA regulations (58.01.08 Part 552.01) state that “the capacity of a public drinking water 
system shall be at least 800 gallons/day/residence and that this shall be the design maximum 
day demand rate exclusive of irrigation and fire flow requirements”. 
 
Using an estimated 585 residences (see Chapter 3) and the 800 gallons/day/residence 
required by IDAPA results in a maximum day water demand of 468,000 gallons/day, or 325 
gpm.  This is significantly less than the calculated maximum day demand of 453 gpm currently 
placed on the system.  The 128 gpm difference is available to accommodate the City’s 
irrigation needs.  Fire flow demands are addressed using the City’s water storage tank.  
Therefore, the calculated water demands using actual data resulted in a more conservative 
assessment than what is required by IDAPA regulations.  As a result, the projected flow rates 
into the future were estimated using actual data rather than IDAPA design recommendations. 

5.2.3 Future Water Demand 

5.2.3.1 Future Water Demand Projection 

Water demand was projected 20 years into the future to analyze system sources, treatment, 
and storage; and 40 years into the future to analyze the distribution system piping.  This was 
done by multiplying the existing per-capita flow (218 gpcd) by the projected population in 
2034 (20 years) and 2054 (40 years).  It was assumed that the peaking factors for maximum 
day demand (2.1) and peak hourly demand (4.2) would remain the same throughout the 40-
year planning period.  Table 5-7 summarizes the year-by-year flow projections. 
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TABLE 5-7.  YEAR-BY-YEAR WATER DEMAND PROJECTIONS 

Year Population 

Average Day 

Demand 

(gpm) 

Maximum 

Day Demand 

(gpm) 

Peak Hourly 

Demand 

(gpm) 

2014 1,428 216 453 906 

2015 1,457 220 462 925 

2016 1,486 225 472 943 

2017 1,515 229 481 962 

2018 1,546 234 491 981 

2019 1,577 238 500 1,001 

2020 1,608 243 510 1,021 

2021 1,640 248 521 1,041 

2022 1,673 253 531 1,062 

2023 1,707 258 542 1,083 

2024 1,741 263 552 1,105 

2025 1,776 268 564 1,127 

2026 1,811 274 575 1,150 

2027 1,847 279 586 1,173 

2028 1,884 285 598 1,196 

2029 1,922 290 610 1,220 

2030 1,960 296 622 1,244 

2031 2,000 302 635 1,269 

2032 2,040 308 647 1,295 

2033 2,080 314 660 1,321 

2034 2,122 321 673 1,347 

2035 2,164 327 687 1,374 

2036 2,208 334 701 1,401 

2037 2,252 340 715 1,429 

2038 2,297 347 729 1,458 

2039 2,343 354 744 1,487 

2040 2,390 361 758 1,517 

2041 2,437 368 774 1,547 

2042 2,486 376 789 1,578 

2043 2,536 383 805 1,610 

2044 2,587 391 821 1,642 

2045 2,638 399 837 1,675 

2046 2,691 407 854 1,708 

2047 2,745 415 871 1,742 

2048 2,800 423 889 1,777 

2049 2,856 432 906 1,813 

Continued on Next Page 
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2050 2,913 440 925 1,849 

2051 2,971 449 943 1,886 

2052 3,031 458 962 1,924 

2053 3,091 467 981 1,962 

2054 3,153 477 1,001 2,002 
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6.0 EVALUATION OF EXISTING AND FUTURE SYSTEM  

The City of Glenns Ferry’s drinking water system consists of two sources (the Snake River 
surface water intake and the spring fed infiltration gallery), one storage tank, a water 
treatment plant with distribution pumps, a distribution network, and a control system.  A map 
of the water system is shown in Figure 3-1.  All of the water system components are described 
in detail in Chapter 3.  The following sections evaluate the condition of the individual water 
system components.   

6.1 WATER SUPPLY 

6.1.1 Snake River Surface Water Source 

The City’s Snake River source was developed in 2004 with the construction of the City’s water 
treatment plant.  The source was designed to supply about 750 gpm to the treatment facility. 

6.1.2 Spring Fed Infiltration Gallery Source 

The City’s spring fed infiltration gallery was the system’s sole source of raw water up until the 
construction of the microfiltration treatment plant in 2004.  The infiltration gallery’s firm 
capacity is estimated by City personnel to be somewhere between 500 - 1,000 gpm.  The design 
capacity of the source’s pumps are 750 gpm. 

6.1.3 Supply versus Demand Analysis 

Because all raw water from both of the system’s sources must be treated by the water 
treatment plant, the firm water supply is based on several components of the system, including 
intake pumps, treatment processes, and distribution pumps.  Table 6-1 below shows the 
capacity of each of these items, and identifies the overall firm water supply of the system. 
 
Figure 6-1 shows the projected water demands versus the firm available water supply.  As can 
be seen in the figure, the firm water supply is capable of handling the maximum day demand 
throughout the entire 20-year planning period. 
 
The City’s current water rights (7,886 gpm) are also adequate to meet the demands for the 
entire planning period. 

6.1.4 Reserve Capacity 

Table 6-2 below compares the system’s firm capacity versus the projected maximum day 
demands to estimate the reserve capacity of the system throughout the 20-year planning 
period. 
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TABLE 6-1.  WATER SYSTEM FIRM SUPPLY 

Process 

Possible 

Limiting 

Factors 

Capacity 

(gpm) 

Firm Capacity 

(gpm) 

Snake River Intake 
Duty Pump 750 

750 
Standby Pump 750 

Infiltration Gallery Intake 
Duty Pump 750 

750 
Standby Pump 750 

Membrane Filtration Filter Trains 833 833 

Distribution System 
Duty Pump 750 

750 
Standby Pump 750 

Overall Firm Capacity 750 

 
 
 
 
 

TABLE 6-2.  WATER SUPPLY RESERVE CAPACITY 

Year 
Max Day 

Demand (gpm) 

Firm 

Capacity 

(gpm) 

Reserve 

Capacity (gpm) 

Reserve 

Capacity in 

EDUs 

% 

Reserve 

2014 453 750 297 490 40 

2020 510 750 240 395 32 

2025 564 750 186 308 25 

2030 622 750 128 211 17 

2034 673 750 77 126 10 
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6.2 WATER STORAGE 

The City currently has one 500,000 gallon storage tank which is described in Chapter 3.  The 
storage reservoir provides the following, as defined in IDAPA 58.01.08.003.16: 
 

• Dead Storage (IDAPA 58.01.008.003.16a):  Storage that is either not available for use in 
the system or can provide only substandard flows and pressures. 
 
The water storage reservoir does not have dead storage.  All 500,000 gallons are 
available for use. 
 

• Effective Storage (IDAPA 58.01.008.003.16b):  Effective storage is all storage other than 
dead storage, and is made up of operational, equalization, fire suppression, and standby 
storage. 
 

• Operational Storage (IDAPA 58.01.008.003.16c):  Operational storage supplies water 
when, under normal conditions, the water sources are off. 
 
Operational storage, as defined in the regulation, varies.  During the day, the fill 
elevation is maintained at 49 feet with the following operation levels.  At approximately 
48 feet the reservoir calls for water from the water treatment plant.  The plant begins 
working and continues until the reservoir level reaches 49.5 feet.  Upon achieving 49.5 
feet of water, the water treatment plant shuts down.  This volume equals 13,403 
gallons. 
 
The evening and night protocol varies slightly from the daytime operation procedure.  
At 5 o’clock PM, a midnight fill cycle begins.  The reservoir calls for water at 48 feet 
but continues demanding water until the tank’s water level reaches 52 feet.  The desired 
fill height normally occurs by midnight, but varies up to an hour before or after, 
depending on system demand.  This volume equals 35,742 gallons. 
 

• Equalization Storage (IDAPA 58.01.008.003.16d):  Storage of finished water in sufficient 
quantity to compensate for the difference between a water system’s maximum pumping 
capacity and peak hour demand. 

Equalization storage volume requirements were calculated using a formula 
recommended by IDEQ assuming a constant rate inflow.  The equalization volume is 
based on a ratio of the source supply to the maximum day demand.  If this ratio is 
greater than 1.75, no equalization storage is required. 
 
 Qsource = 750 gpm 
 Qmaxday = 453 gpm in 2014 and 673 gpm in 2034 
 Qsource/Qmaxday = 1.66 in 2014 
 Qsource/Qmaxday = 1.11 in 2034 
 
Since the Qsource/Qmaxday ratio is less than 1.75 for both 2014 and 2034, equalization 
storage is required both now and throughout the 20-year planning period.  The volume 
of required equalization storage (ES) is calculated as: 
 

ES = 0.1 x (total volume on the max day)/24 
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Total max day volume in 2014 is 652,659 gallons, which results in a required equalization 
storage volume of 2,720 gallons.  Total max day volume in 2034 is 969,818 gallons, which 
results in an equalization storage volume of 4,041 gallons being required for that year.  

 

• Fire Suppression Storage (IDAPA 58.01.008.003.16e):  Fire suppression storage equals 
the amount of water needed to support fire flow in those systems that provide it. 
 
As described in Chapter 5, the storage volume required for fire protection was estimated 
from the fire flow recommendations established by the Idaho Survey and Ratings Bureau 
(ISRB).  Table 5-6 shows some of these largest fire flows.  It is noted in Table 5-6 that 
some of the identified fire demands are not currently in operation (i.e., Idahoan Foods), 
however, the City has indicated they have favorable infrastructure (e.g., rail) to be well 
positioned to have these locations re-establish commercial and industrial operations.  
With guidance from the City, three different fire flows would be used in evaluating the 
City’s storage reservoir in order to give the City several options to consider when 
planning for the future. 
 
The first option involved calculating the fire suppression volume required by using the 
2 hour, 2,000 gpm fire flow recommended for Worldwide Equine, Inc.  This resulted in 
a required fire suppression volume of 240,000 gallons.  
 
The next option considered was based on the Carmela Winery ISRB fire flow of 3,000 
gpm for 3 hours.  This option resulted in a fire suppression storage volume of 540,000 
gallons. 
 
The final option considered with regard to the evaluation of the fire suppression storage 
assumed that the currently unused Idahoan potato processing plant is reopened for some 
sort of industrial use.  Using the ISRB fire flow for this facility (5,500 gpm for 4 hours) 
resulted in a total fire suppression volume of 1,320,000 gallons.  
 
All of these three fire flow options would also address the routine residential fire flow 
storage of 1,000 gpm for 2 hours (120,000 gallons) 
 

• Emergency (standby) Storage (IDAPA 58.01.008.003.16f):  Standby storage provides a 
measure of reliability or safety factor should sources fail, or when unusual conditions 
impose higher than anticipated demands.  Normally used for emergency operation, if 
standby power is not provided, to provide water for eight hours of operation at average 
day demand.   

Table 6-3, Table 6-4, and Table 6-5 below provide a summary of the volume allotment assigned 
to each type of storage for the existing and future system for each of the fire flow options 
discussed above. 
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TABLE 6-3.  WATER STORAGE ALLOTMENTS (2,000 GPM FIRE FLOW 2 HOURS) 

Storage Type 2014 Reservoir 

Gallons 

2034 Reservoir 

Gallons 

Total Available Storage 500,000 500,000 

Operational Storage 35,742 35,742 

Equalization Storage 2,720 4,041 

Fire Suppression Storage 240,000 240,000 

Emergency Storage1 103,597 153,939 

Total Required Storage 382,059 433,722 

Additional Storage Volume 

Required 0 0 
1. According to IDAPA standards, emergency storage can be reduced or eliminated if back-up power is 

provided for the system. 

 
TABLE 6-4.  WATER STORAGE ALLOTMENTS (3,000 GPM FIRE FLOW 3 HOURS) 

Storage Type 2014 Reservoir 

Gallons 

2034 Reservoir 

Gallons 

Total Available Storage 500,000 500,000 

Operational Storage 35,742 35,742 

Equalization Storage 2,720 4,041 

Fire Suppression Storage 540,000 540,000 

Emergency Storage1 103,597 153,939 

Total Required Storage 682,059 733,722 

Additional Storage Volume 

Required 182,059 233,722 
1. According to IDAPA standards, emergency storage can be reduced or eliminated if back-up power is 

provided for the system. 

 

TABLE 6-5.  WATER STORAGE ALLOTMENTS (5,500 GPM FIRE FLOW 4 HOURS) 

Storage Type 2014 Reservoir 

Gallons 

2034 Reservoir 

Gallons 

Total Available Storage 500,000 500,000 

Operational Storage 35,742 35,742 

Equalization Storage 2,720 4,041 

Fire Suppression Storage 1,320,000 1,320,000 

Emergency Storage1 103,597 153,939 

Total Required Storage 1,462,059 1,513,722 

Additional Storage Volume 

Required 962,059 1,013,722 
1. According to IDAPA standards, emergency storage can be reduced or eliminated if back-up power is 

provided for the system. 
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6.3 BACK-UP POWER SUPPLY 

The City currently has no back-up power generators for its water system.  Idaho DEQ issued a 
drinking water rule interpretation for standby power in 2006.  The rule “requires standby power 
sufficient to maintain distribution pressure standards and supply flow equal to average day 
demand for a period of eight hours, including fire flow where provided.  If a system has elevated 
storage sufficient to meet this criterion, no standby power would be required.”  The City 
currently does not meet the intent of this rule when looking at storage options 2 and 3 above, 
because they do not have a sufficient volume available in the storage reservoir for emergency 
storage.   

6.4 WATER TREATMENT 

The City’s microfiltration water treatment plant was constructed in 2004, and is discussed in 
detail in Chapter 3.  

6.4.1 Facility Capacity 

Because the water system consists of a water storage reservoir, the treatment plant is required 
to meet only the maximum day demand consistently over the 20-year planning period. 
 
Based on the flow projections presented previously, the City’s average day demand is expected 
to increase from 216 gpm in 2014 to 321 gpm in 2034, and its maximum day demand is expected 
to increase from 453 gpm to 673 gpm in 2034.  The current rated capacity of the facility is 
about 750 gpm, and should therefore be able to provide adequate capacity through the 20-year 
planning period.  No specific improvements targeted to achieve the design capacity are 
expected. 

6.4.2 Water Quality and Regulatory Considerations 

No specific regulatory improvements are anticipated that cannot be accommodated by the 
current facility.  Chemical flocculation followed by membrane ultrafiltration will likely be 
capable to consistently meet anticipated future regulatory criteria. 
 
Specific aspects of the existing facility will be discussed briefly in the following sections.   

6.4.2.1 Surface Water Screening 

During a review of the surface water intake facility, the operators noted that the inlet and 
outlet solenoid control valve used to flush the 800 micron basket style strainer periodically 
plugs with material, reducing the flush efficiency and eventually causing the entire screen to 
blind.  

6.4.2.2 PAC Feed System 

The only area in which water quality has historically come close to exceeding the MCL, was for 
disinfection byproducts including TTHM and HAA5s, as discussed in Chapter 3.  As these water 
quality issues continue to arise, the system has the capability of utilizing its influent powder 
activated carbon (PAC) feed system to absorb and remove organics from the plant influent.  
These organics are likely the cause of the disinfection byproducts as they are oxidized by sodium 
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hypochlorite used for disinfection.  Currently, the PAC system has not been utilized as it has 
not been needed to meet finished water quality requirements. 

6.4.2.3 Ferric Chloride Feed System 

As with most ferric feed systems, evidence of ancillary corrosion and cosmetic staining caused 
by the chemical is prevalent throughout the plant.  Cosmetic staining is not a significant issue, 
however, corrosion of adjacent equipment, door handles, and mixing equipment has had 
deleterious effects in some cases.   
 
Similar to corrosion effects, plugging of the coagulant feed lines at the injectors has been a 
problem in the past.  The operators have devised a routine system for removing the injector 
and swabbing the pipe interior with a short dowel to remove accumulated coagulant material. 

6.4.2.4 Flocculation Tanks 

Discussion with the plant operators indicate that the flocculation tanks are prone to buildup of 
mussels ranging in size from less than 1mm to over 20mm diameter.  These mussels are an 
invasive species that have spread throughout the Snake River basin and flourish in waters with 
hardness greater than 20 mg/L as CaCO3.  The mussels cannot grow in water with low hardness 
(less than 20 mg/L) as they rely on the calcium in the water to help generate shell tissue.  The 
operators have not had a sample analyzed, but believe the muscles to be Zebra Mussels.  The 
presence of these in the facility is alarming as they often grow unchecked in similar facilities 
throughout the Southwest U.S. and Missouri/Mississippi River basins.  As the mussels grow, they 
leave shell remnants behind to build up within pipelines.  These shells can plug and block 
pipelines, intakes, and even pumps, and are extremely difficult to remove.   
 
The mussels have yet to be spotted downstream of the flocculation tanks, and have not yet 
caused a noticeable decrease in efficiency of any part of the plant. 

6.4.2.5 Filtration 

TMP has increased (become more negative) over the past 7 years at a rate of 0.07 psi per year.  
Expected typical membrane life based on manufacturer information can vary from 7 to 12 years.  
The Glenns Ferry system currently does minimal chemical cleaning compared to newer 
technology facilities.  The chemicals used for cleaning help remove fouling from the 
membranes, but also reduce the life expectancy of the fibers as they oxidize the membrane 
material.  Based on the TMP data reviewed, assuming the same trend on TMP, at 12 years the 
TMP would have reduced to only -4.46 psi.  As this is still within the expected range for the 
ZeeWeed 500C fiber, this review suggests there is a possibility that the membrane fibers would 
last for another 5 years.   

6.4.2.6 Chlorine Contact Chamber 

The outlet of the chlorine contact chamber is currently a fixed weir to maintain a constant 
water volume.  Through discussion with the water treatment plant operators, it was indicated 
that this weir should be converted to a downward opening weir gate to allow a portion of the 
upper half of the tank volume to flow to the finished water pump station in the event of a 
disruption to the plant filtration production.  The basin is not partitioned and must be 
completely taken off-line for maintenance. 
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6.5 DISTRIBUTION PUMP STATION 

The distribution system pump station includes two vertical turbine pumps (one duty, one 
standby) with variable frequency drives, each rated at 750 gpm, as described in Chapter 3.  The 
SCADA system controls the operation of the distribution pumps based on water levels in the 
finished water clearwell and the storage tank.     
 
The pumps were installed in 2004 and are located inside the water treatment plant building.  
The distribution pumps appear to be operating satisfactorily and no upgrades are planned or 
anticipated for the foreseeable future.  

6.6 HYDRAULIC MODEL OVERVIEW/DISTRIBUTION SYSTEM ANALYSIS 

6.6.1 Hydraulic Model Overview 

A computer model was developed to evaluate the hydraulic performance of the City’s existing 
water system for the current and projected 40-year planning populations.  Results of the model 
assisted in determining the necessary upgrades to the water system to meet the immediate and 
future needs of the City. 

6.6.1.1 Terms and Abbreviations 

For the City to effectively use this report as a guide for the future development of their water 
system, several terms and abbreviations should be defined. 
 
Average Day Demand – Demand that would exist if the total water use for one year was applied 
at a uniform rate throughout the year. 
 
Maximum Day Demand – Demand that would exist if the most water used in any one day was 
applied at a uniform 24-hour rate. 
 
Peak Hour Demand – Highest demand that occurs at any time throughout the year.   
 
mgd – Million gallons per day. 
 
gpm – Gallons per minute. 
 
gpd – Gallons per day. 
 
gpcd – Gallons per capita per day (gallons per day per person). 
 
psi – pounds per square inch. 

6.6.1.2 Design Criteria 

The design criteria used to analyze the water system in this study are as follows: 
 

• All pressures during average day, maximum day, or peak hour demand should be greater 
than 40 psi and less than 100 psi (IDAPA 58.01.08 Part 552) 
 



Glenns Ferry Water System Facilities Plan 

6-10 

• All velocities in the water distribution mains during normal operation (no fire flows) 
should be less than 5.0 fps (good design standard). 
 

• All head losses in the water mains during normal operation should be less than 2.6 psi 
per 1,000 feet of pipe (good design practice). 
 

• All pressures in the water distribution mains during a fire flow should be greater than 
20 psi (IDAPA 58.01.08 Part 552). 

Finally, when working with population densities, 2.4 people per household was used for existing 
residences.  This value is representative of the population from the census data and the number 
of connections. 

6.6.1.3 Description of Existing Water System Model 

The hydraulic model used to analyze the City’s water system was InfoWater, a software package 
produced by Innovyze.  The model is a graphical interface water modeling system that enables 
the user to input water system data into a database, and combine the data with GIS maps of a 
community to produce a functioning water model. 
 
Figure 6-2 shows the existing distribution piping, nodes, tank, and pump, with junction names 
labeled.  Figure 6-3 shows the same facilities, except with pipe names labeled.  The tank is 
filled by the distribution system and finished water pumps at the water treatment plant, while 
gravity controls water coming from the tank back into the distribution system.  The water 
supply is modeled by a reservoir located at the Snake River, since both sources are combined 
before being treated and boosted into distribution. 
 
A count of all houses, businesses and miscellaneous other water users were compiled from 
aerial verification.  Water meter readings were analyzed and water demand was distributed 
proportionally to each junction node based on the house count in that area.  Water treatment 
plant production and pumping data was used to estimate flows and peaking factors for 
maximum day and peak hour flow demands applied to the nodes in the model. 
 
As previously discussed, the existing average day flow was determined from water records as 
approximately 216 gpm (310,790 gpd).    The maximum day flow was determined earlier with 
a peaking factor of 2.1, which resulted in a maximum day demand of 453 gpm (652,659 gpd).  
The third hydraulic factor used in analysis of the water system was the peak hour factor.  The 
peak hour flow was established earlier with a peaking factor of 4.2 times the average day 
demand.  This resulted in a peak hourly flow of approximately 906 gpm (1,305,319 gpd). 
 
To better simulate the conditions of the existing water system, the storage tank was 
incorporated into the model.  During peak flow periods, the tank will supply the system with 
water, and will fill during periods of lower water demand. 
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6.6.1.4 Model Calibration 

To calibrate the model, water demand data provided by the City for the year 2013 was loaded 
into the model, and resulting pressures in the model were compared to fire hydrant tests that 
were performed that same year. 
 
It should be noted that some variation between actual and predicted values occurred because 
of the inability to control all system parameters in actual field tests, and the inability to 
accurately read the pressure gauges due to their range of values.  Therefore, the pressure and 
flow values did not correspond exactly, but were reasonably accurate. 
 
Once the model was calibrated, it was used to analyze the existing system to determine 
potential problem areas within the community.  The model was then used to analyze the water 
system based on future growth projections.  Of particular interest were areas in which the 
water system will need to be upgraded to handle the increasing demands of growth. 

6.6.1.5 Description of Future Model 

Based on the 2% growth rate being used for this evaluation, it was determined that by the year 
2054 there would be approximately 1,391 connections to the water system and 1,652 EDUs.  
This projection results in 761 more connections than the existing system and 904 additional 
EDUs.  In order to create the future system model, these new connections and their associated 
demands were incorporated into the existing system model in areas where City personnel stated 
that they expect to see growth occur.  These areas included vacant areas within the City limits, 
as well as currently rural and agricultural areas to the west of the existing City limits which are 
zoned for future suburban development.   
 
As determined in Chapter 5, the future maximum day demand at the end of the 40-year planning 
period was calculated to be about 1,001 gpm, with an associated peak hour demand of 
approximately 2,002 gpm.  These demands were allocated to the system model junctions based 
on proximity of expected water connections. 

6.7 DISTRIBUTION SYSTEM EVALUATION AND MODEL RESULTS 

6.7.1 Distribution System Age and Condition 

As discussed in Chapter 3, much of Glenns Ferry’s combined drinking water/fire suppression 
distribution system is older than 50 years, and has exceeded its design life.  Table 6-6 below 
shows a summary of the distribution pipes throughout the system. 
 
In 2007, the City commissioned a water project to replace some badly deteriorated water lines, 
add a west end loop, and bore under the railroad tracks in the center of town.  The west end 
loop provides a second trunk line under the railroad tracks that bisects the city simultaneously 
providing some redundancy for emergency water supply.  Wherever the water lines were 
replaced, new hydrants were installed and separation requirements from non-potable water 
lines were strictly adhered to. 
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TABLE 6-6.  SUMMARY OF WATER DISTRIBUTION PIPE 

Pipe Diameter 

(inches) 
Material 

Length 

(feet) 

Estimated Age 

(years) 
Condition 

Recommended 

Action 

2 Galvanized 644 50+ Unknown Replace 

2 PVC 1911 <10 New/Good None 

2 Steel 2381 50+ Unknown Replace 

4 CIP 4061 50+ Unknown Replace 

4 PVC 679 <10 New/Good None 

4 Steel 24163 50+ Unknown Replace 

6 CIP 3912 50+ Unknown Replace 

6 PVC 12962 <10 New/Good None 

6 Steel  4450 50+ Unknown Replace 

8 CIP 120 50+ Unknown Replace 

8 PVC 4241 <10 New/Good None 

8 Steel 3146 50+ Unknown Replace 

10 PVC 19163 <10 New/Good None 

10 Steel 4640 50+ Rusty/Poor Replace 

12 D.I. 890 <10 New/Good None 

12 PVC 6025 <10 New/Good None 

14 HDPE 1149 <10 New/Good None 

 
During the 2007 water project, several replacement water distribution lines were designed to 
connect with the main water trunk line in Commercial Street.  The main trunk line was 
deteriorated such that it was not deemed reasonable to directly connect the new water mains.  
This water line needs to be removed and replaced to protect citizens in the event of fire and 
to improve system reliability.  
 
Immediately following the 2007 project, the water line in Commercial Street was scheduled for 
replacement and engineered drawings were produced.  Unfortunately, funding was not 
available at that time.  The project remains “shovel ready” while the existing pipe continues 
to deteriorate.   
 
In addition to the age of the system, much of the existing pipe is 4 inch diameter.  6 inch 
diameter pipe is now the minimum allowable size for systems that provide fire flow.  It is 
recommended that 8 inch diameter pipe be the standard minimum pipe size in the City in order 
to allow for increased safety as well as to accommodate growth and improve overall system 
flow.  It is also recommended that the City create loops wherever possible and practicable 
within the system in order improve system pressure during high demand and fire flow situations.  
Specific pipe sizes and locations are predicted with help from the computerized water model. 
 
Fire hydrants should be replaced at the same time as water lines because the majority of the 
existing fire hydrants are obsolete and do not have a “steamer port”, which allows direct 
connection to fire trucks.   
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6.7.2 Airport Piping 

City personnel have expressed interest in running a new water line to the airport for everyday 
water use and fire suppression.  This would involve running a new water line south from the 
existing line in Madison Avenue onto airport property, before turning west and creating a loop 
by tying back into the existing line in Madison from the west.  It was assumed that these lines 
would need to supply a fire flow of 3000 gallons per minute to the airport facilities. 

6.7.3 Model Results 

6.7.3.1 Existing System Model 

Existing Peak Hour Pressures 
 
Figure 6-4 shows pressures that resulted from running the model under peak hour conditions.  
No nodes that supply service connections experienced a pressure below 40 psi or above 100 psi, 
as required by IDAPA 58.01.08 Part 552. 
 
Distribution system pressures at the existing peak hour demand, as computed by the water 
model, are summarized in a table in Appendix H.  Figure 6-2 shows the junction names that 
match the table in Appendix H. 
 
Existing Peak Hour Velocities 
 
Velocities within the system remained below the 5 feet per second standard listed in Section 
6.6.1.2, during both the existing maximum day and the existing peak hour scenarios.  The 
distribution system velocities during peak hour demand are summarized in a table in Appendix 
H. 
 
Existing Peak Hour Headloss 
 
One pipe within the water system had a head loss of greater than 2.6 psi/1000 feet of pipe, 
which is against the good design practice listed in Section 6.6.1.2.  Table 6-7 identifies the pipe 
and its associated head loss.  Figure 6-5 shows this pipe in red.  The distribution system head 
losses are presented in a table in Appendix H.   
 

TABLE 6-7.  HIGH EXISTING SYSTEM HEADLOSS 

Pipe 

Name 

Pipe 

Material 

Pipe Size 

(inches) 

Headloss/1000 ft 

(ft) 

Headloss/1000 ft 

(psi) 

P289 Steel 8 15.3 6.61 

 
Fire Flow Results 
 
Fire flow was analyzed at 1,000 gpm at all nodes in the system (separately), and at the locations 
identified in Chapter 5 by the ISRB.  All of these model runs were done to target residual 
pressures greater than 20 psi.  Table 6-8 shows the recommended ISRB fire flows and the fire 
flow that resulted from running the model with a residual pressure of 20 psi.  The locations of 
the highest of these flows is shown in Figure 5-4. 
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TABLE 6-8.  ISRB FIRE FLOW ANALYSIS 

Location 

ISRB 

Recommended 

Fire Flow (gpm) 

Fire Flow 

Available at 

20 psi (gpm) 

Meet 

Recommended 

Fire Flow? 

Idahoan Foods Inc. 5,500 2,639 NO 

Carmela Winery (NJOY LLC) 3,000 3,864 YES 

Worldwide Equine, Inc. 2,000 1,287 NO 

City of Glenns Ferry 2,000 876 NO 

Glenns Ferry Veterans Hall 1,750 4,090 YES 

Glenns Ferry School (School District No. 192) 1,500 3,250 YES 

Three Island Senior Citizen Center 1,500 4,098 YES 

Stew's Place (Tracy Stewart) 1,250 4,165 YES 

Hanson's Café 1,250 2,482 YES 

 
Table 6-9 lists all other junctions that are on lines that currently supply fire hydrants that were 
not able to meet the 1,000 gpm fire flow while maintaining the required 20 psi residual 
pressure.  Figure 6-6 shows these junctions in red. 
 
As can be seen in Figure 5-4 and Table 6-9, the majority of the junctions that do not meet the 
fire flow requirements are located on existing 2 inch or 4 inch lines.  
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TABLE 6-9.  FIRE FLOW DEFICIENCIES 

Junction ID 
Available Flow 

at 20 psi 

Pipe Size 

(inch) 

Pipe 

Material 

J302 63.41 2 PVC 

J372 99.09 2 Steel 

J260 195.67 2 Steel 

J42 315.31 2 Steel 

J178 382.5 4 Steel 

J180 385.57 4 Steel 

J176 387.62 4 Steel 

J174 426.51 4 Steel 

J420 434.84 4 Cast Iron 

J182 462.25 4 Steel 

J258 466.41 4 Steel 

J368 487.2 4 PVC 

J370 542.01 4 Steel 

J172 561.75 4 Steel 

J256 653.77 4 Steel 

J56 668.33 4 Cast Iron 

J184 698.42 4 Steel 

J44 716.52 2 Steel 

J48 721.57 4 Steel 

J90 808.41 4 Steel 

J236 834.37 4 Steel 

J240 863.01 4 Steel 

J264 875.36 4 Steel 

J378 881.95 6 Cast Iron 

J306 884.31 4 Steel 

J238 889.55 4 Steel 

J148 905.25 4 Steel 

J234 935.05 4 Steel 

J324 939.18 4 Steel 

J298 950.97 6 PVC 

J304 954.45 4 Steel 

J266 960.49 4 Steel 

J322 983.8 4 Steel 

J144 987.26 4 Steel 

J278 995.77 4 Steel 
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6.7.3.2 Future System Model 

Future Peak Hour Pressures 
 
Figure 6-7 shows pressures that resulted from running the future model under peak hour 
conditions.  No nodes that supply service connections experienced a pressure below 40 psi or 
higher than 100 psi, as required by IDAPA 58.01.08 Part 552. 
 
Distribution system pressures at the future peak hour demand, as computed by the water 
model, are summarized in a table in Appendix I.  Figure 6-2 shows the junction names that 
match the table in Appendix I. 
 
Future Peak Hour Velocities 
 
One pipe in the distribution system experienced velocities greater than the 5 feet per second 
standard listed in Section 6.6.1.2 during the future peak hour scenario.  This pipe is P289, which 
experienced a velocity of 6.3 feet per second.  P289 is the same pipe that failed to meet the 
good design practice for head loss in the existing system, and is shown in Table 6-7 and Figure 
6-5.  All other pipes in the system experienced velocities below the 5 feet per second standard.   
 
The distribution system velocities resulting from the future peak hour scenario are listed in a 
table in Appendix I. 
 
System Peak Hour Head Losses 
 
Several pipes within the water system had head losses of greater than 2.6 psi/1000 feet of pipe 
as a result of running the future peak hour model, which is against the good design practice 
listed in section 6.6.1.2.  Table 6-10 identifies these pipes and their associated head loss.  
Figure 6-8 shows these pipes in red.  The distribution system head losses are presented in a 
table in Appendix I.   
 

TABLE 6-10.  HIGH FUTURE SYSTEM HEADLOSS 

Pipe ID 
Pipe 

Material 

Pipe Size 

(inches) 

Headloss/1000 ft 

(ft) 

Headloss/1000 ft 

(psi) 

P303 Steel 2 31.83 13.8 

P289 Steel 8 29.01 12.6 

P305 Steel 2 18.08 7.8 

P337 PVC 2 10.2 4.4 

P43 PVC 2 9.43 4.1 

P193 Steel 4 7.9 3.4 

P143 Steel 8 7.3 3.2 

P207 Steel 4 7.16 3.1 

P141 Steel 8 6.39 2.8 
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6.8 PRESSURE ZONES 

The City currently utilizes only one pressure zone for its water system.  The pressures 
throughout the system are maintained through the distribution pumps located at the water 
treatment plant, and the storage tank located at the north end of town.  City personnel report 
that there are currently no pressure zone problems within the water system.  

6.9 CONTROL SYSTEM 

According to City personnel, the SCADA system has operated satisfactorily to date with no 
significant problems.  The City is currently working on some programming updates, but they 
will incorporate these costs into their water system maintenance budget. 
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7.0 DEVELOPMENT AND SCREENING OF IMPROVEMENTS  

Opinions of probable construction cost have been developed for potential improvements. All 
costs are in 2014 dollars and cost escalation should be considered for future expenditures. The 
cost opinions in this report are based on costs typical of the area and typical of the means and 
methods expected for this kind of construction.  The cost opinions are based essentially on 
summaries of similar projects (i.e., bid tabs) not on detailed take offs from design drawings 
(which have not yet been developed). The level of cost estimating provided could be considered 
Class 4 (Study/Feasibility) estimate as defined by the American Association of Cost Engineering 
(AACE) with an expected range of the final cost to be with -20% to +30% of the estimate.  Effort 
has been made to appropriately estimate the impacts of the conditions known such as local 
subsurface conditions (such as sand) and general trench depth.    

7.1 WATER SUPPLY 

7.1.1 “Do-Nothing” 

As discussed in Chapter 6, the City has adequate firm supply to meet demands for the next 20 
years.  The sources are operating satisfactorily and no new sources or upgrades are anticipated 
for the foreseeable future.   

7.2 WATER STORAGE 

The evaluation of the City’s water storage reservoir was found to hinge primarily on the fire 
suppression storage that is required.  In Chapter 6, three different fire flows were used in 
evaluating fire suppression storage in order to give the City several options with regard to water 
storage improvements.  The options that resulted are described below. 

7.2.1 “Do-Nothing” (Storage Option 1) 

7.2.1.1 Description of Option 

The first fire flow scenario discussed in the Chapter 6, which used a 2,000 gpm fire flow for a 
duration of 2 hours, resulted in a required fire suppression storage of 240,000 gallons as shown 
in Table 6-3.  Based on this evaluation, the existing 500,000 gallon storage reservoir is sufficient 
to meet the City’s requirements both now and at the end of the 20-year planning period. 

7.2.1.2 Opinion of Probable Cost 

Because no additional storage is required for this option, there are no costs involved. 

7.2.2 Storage Option 2 

7.2.2.1 Description of Option 

Using the 3 hour duration fire flow of 3,000 gpm at the Carmela Winery (or other equivalent 
industrial facility with a similar fire flow) resulted in a required fire suppression storage of 
540,000 gallons.  Based on this fire suppression storage volume, the City is deficient for storage 
now and throughout the 20-year planning period, as shown in Table 6-4.  For this option, it is 
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recommended that the City construct a new 250,000 gallon storage reservoir to supplement its 
existing 500,000 gallon tank. 

7.2.2.2 Opinion of Probable Cost 

Table 7-1 below presents an opinion of probable cost for the new 250,000 gallon storage 
reservoir. 
 

TABLE 7-1.  OPINION OF PROBABLE COST - STORAGE OPTION 2 

Item Quantity Units Unit Price Total Costs 

Build new steel storage tank 250,000 gallons $1.10  $275,000 

  

Sub-Total Construction Costs $275,000 

Contractor Mob/Demob (5%) $13,750 

Buy American Provisions (5%) $13,750 

Davis-Bacon Wages (5%) $13,750 

Contingencies (20%) $55,000 

  

Total Construction Costs $371,250 

Engineering & Const. Mngt. (17.5%) $64,969 

Funding, Legal, Admin, Bonding (10%) $37,125 

  

Total Project Capital Costs $473,344 

 

7.2.3 Storage Option 3 

7.2.3.1 Description of Option 

The third option considered is based on the 5,500 gpm fire flow required over a duration of 4 
hours for the currently unused Idahoan Foods processing plant (or other similar industrial 
demand).  This option was considered in the hopes that a new company may purchase and 
restart operations at the existing facility in the near future.  As seen in Table 6-5, this option 
resulted in an additional 1,013,722 gallons of required storage on top of the existing 500,000 
gallon tank.  Under this scenario, it is recommended that the City construct a new 1 million 
gallon concrete reservoir. 

7.2.3.2 Opinion of Probable Cost 

An opinion of the probable cost associated with a new 1 million gallon tank is shown in Table 
7-2 below. 
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TABLE 7-2.  OPINION OF PROBABLE COST - STORAGE OPTION 3 

Item Quantity Units Unit Price Total Costs 

Build new concrete storage tank 1,000,000 gallons $1.00  $1,000,000 

  

Sub-Total Construction Costs $1,000,000 

Contractor Mob/Demob (5%) $50,000 

Buy American Provisions (5%) $50,000 

Davis-Bacon Wages (5%) $50,000 

Contingencies (20%) $200,000 

  

Total Construction Costs $1,350,000 

Engineering & Const. Mngt. (17.5%) $236,250 

Funding, Legal, Admin, Bonding (10%) $135,000 

  

Total Project Capital Costs $1,721,250 

 

7.3 BACK-UP POWER SUPPLY 

7.3.1 “Do-Nothing” 

The City currently does not have back-up power generators for its system.  In the event of a 
prolonged power outage, the water treatment plant would not be able to supply finished water 
to the distribution system, leaving the storage tank to meet all demands.    

7.3.2 Back-Up Power System Improvements 

7.3.2.1 Description of Option 

It is recommended that the City purchase and install back-up power generators to allow the 
raw water intake facilities and the water treatment plant to operate during a power outage.  
Two separate back-up power generators would be required for the system in order to allow for 
continued water production.  
  
The first generator would be located near the Snake River and the infiltration gallery intake 
facilities.  This generator would allow the intake facilities to pump raw water from the sources 
to the treatment plant building.  The second generator would be located at the water treatment 
plant itself.  This generator would allow treatment operations and distribution pumps to 
continue to operate during a power outage.  The load that each generator would be required 
to supply are summarized in Table 7-3 and Table 7-4, respectively. 
 
Another benefit of incorporating back-up power for the system, is that IDAPA regulations allow 
emergency storage to be reduced or eliminated, which could reduce the size of the proposed 
storage reservoir. 
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TABLE 7-3.  INTAKE FACILITIES BACK-UP GENERATOR LOAD 

Item Quantity Unit hp hp  kW 

Snake River Intake Pump 1 20 20 15.0 

Infiltration Gallery Pump 1 20 20 15.0 

Air Burst (air scour system) 1 15 15 11.3 

Amiad Filter 1 1 1 0.8 

Traveling Screen 1 1 1 0.8 

Valve Operators 2 1 2 1.5 

HVAC Units 2 10 20 15.0 

Total Load 79 59 

 
 
 

TABLE 7-4.  TREATMENT PLANT BACK-UP GENERATOR LOAD 

Item Quantity Unit hp hp kW 

Distribution Pumps  1 60 60 45.0 

Permeate and Backpulse Pumps 2 7.5 15 11.3 

PAC Mixer 1 5 5 3.8 

Flocculator 2 1 2 1.5 

Process Exhaust 1 3 3 2.3 

Flash Mixer 1 1 1 0.8 

Vacuum Pumps 2 3 6 4.5 

CIP Pump 1 5 5 3.8 

Blowers 1 20 20 15.0 

Air Compressors 2 20 40 30.0 

Water Heater 1 65 65 48.8 

CIP Tank Heater 1 25 25 18.8 

Chemical Storage Heaters 1 25 25 18.8 

Total Load 272 204 

 
 

7.3.2.2 Opinion of Probable Cost 

An opinion of probable cost is shown in Table 7-5 below.  The generators would be cycled on 
and off throughout the year, with an anticipated annual O&M cost of about $1,000. 
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TABLE 7-5.  OPINION OF PROBABLE COST – BACK-UP POWER GENERATORS 

Item Location Quantity Units Unit Price Total Costs 

80 kW Generator Intake Facilities 1 EA $30,000 $30,000 

Misc. Site Work/Pad Intake Facilities 1 LS $5,000 $5,000 

300 kW Generator Treatment Plant 1 EA $75,000 $75,000 

Misc. Site Work/Pad Treatment Plant 1 LS $10,000 $10,000 

            

Sub-Total Construction Costs $120,000 

Contractor Mob/Demob (5%) $6,000 

Buy American Provisions (5%) $6,000 

Davis-Bacon Wages (5%) $6,000 

Contingencies (20%) $24,000 

            

Total Construction Costs $162,000 

Engineering (17.5%) $28,350 

Funding, Legal, Admin, Bonding (10%) $16,200 

            

Total Project Capital Costs $206,550 

 

7.4 WATER TREATMENT 

7.4.1 “Do-Nothing” 

The City is in compliance with all general water quality parameters.  The plant is operating 
satisfactorily and does not require any upgrades or improvements to continue to provide the 
City with high quality drinking water.  There are some upgrades noted below related to 
improved operation and future operation at the same capacity. 

7.4.2 Surface Water Screening 

7.4.2.1 Description of Option 

As described in Chapter 6, the inlet and outlet solenoid control valve used to flush the 800 
micron basket strainer periodically plugs with material, causing reduced flush efficiency and 
sometimes causes the screen to completely blind. 
 
In order to improve flush efficiency and to reduce the occurrence of screen blinding, one 
possible solution would be to replace the flush line solenoid valves with motorized ball valves. 

7.4.2.2 Opinion of Probable Cost 

An opinion of probable cost is provided in Table 7-6. 
 
There are no significant operation and maintenance cost changes associated with the proposed 
surface water screening improvements. 
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TABLE 7-6.  OPINION OF PROBABLE COST - SURFACE WATER SCREENING 

Item Quantity Units Unit Price Total Costs 

Motorized Ball Valves 4 EA $4,900 $19,600 

          

Sub-Total Construction Costs $19,600 

Contractor Mob/Demob (5%) $980 

Buy American Provisions (5%) $980 

Davis-Bacon Wages (5%) $980 

Contingencies (20%) $3,920 

          

Total Construction Costs $26,460 

Engineering (10%) $2,646 

Funding, Legal, Admin, Bonding (10%) $2,646 

          

Total Project Capital Costs $31,752 

 

7.4.3 Filtration 

7.4.3.1 Description of Option 

The microfiltration plant’s membranes are now over ten years old.  GE/Zenon, the membrane 
manufacturer, has limited information about life expectancy of membranes beyond 12 years of 
operation. Considering this lack of long term data, the City should begin budgeting immediately 
to replace the membrane portion of the system. As part of the master planning effort, GE was 
contacted to get pricing for membrane replacement.  GE provided a price to replace all of the 
membranes at once.  GE recommends replacing them all at once for the following reasons: 
 

• To minimize risk of preferential flow between old and new fibers.  GE’s cost proposal 

is based on their next generation 500d module not the 500c modules currently installed.   

The 500d cassettes have more surface area per unit and GE would provide fewer units 

with the total surface area being slightly more.  This will allow the City to run the same 

flow at a lower per unit (flux) throughput.  This helps with membrane line but mixing 

old and new may cause un–equal flow challenges. 

• Also new membranes are installed with some slack as over time there is some shrinkage 

of the length.  Mixing old and new modules can complicate slack management. 

The downside of replacing all the fibers at once is the high cost.  The cost quoted by GE for 
full replacement (which does get the City an additional 8% surface area) is $449,550.  GE notes 
at a minimum the fibers need to be replaced at the train level (in the case of Glenns Ferry 50 
percent of the system at a time) or the cassette level (12.5 percent at a time for Glenns Ferry).  
The costs shown below could potentially be phased at roughly 50 percent of the value shown 
(two events) or 1/8 of value shown (8 events).  It will likely cost more in total to phase the 
install as more trips from GE are required to assist with the install. 
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7.4.3.2 Opinion of Probable Cost 

An opinion of probable cost for the 100% membrane replacement is shown in Table 7-7.  Table 
7-8 shows an opinion of probable cost for replacing the membranes one train at a time with the 
replacements staggered 3 years apart. 
 
 
 

TABLE 7-7.  OPINION OF PROBABLE COST – 100% MEMBRANE CHANGEOUT 

Item Quantity Units Unit Price Total Costs 

100% Membrane Replacement 1 LS $450,000 $450,000 

          

Sub-Total Construction Costs $450,000 

Contingencies (20%) $90,000 

          

Total Construction Costs $540,000 

Engineering (5%) $27,000 

Funding, Legal, Admin, Bonding (10%) $54,000 

          

Total Project Capital Costs $621,000 

 
 
 

TABLE 7-8.  OPINION OF PROBABLE COST – 50% MEMBRANE CHANGEOUTS 

Item Quantity Units Unit Price Total Costs 

50% Membrane Replacement 1 LS $225,000 $225,000 

50% Membrane Replacement 1 LS $236,250 $236,250 

          

Sub-Total Construction Costs $461,250 

Contingencies (20%) $92,250 

          

Total Construction Costs $553,500 

Engineering (5%) $27,675 

Funding, Legal, Admin, Bonding (10%) $55,350 

          

Total Project Capital Costs $636,525 
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7.4.4 Chlorine Contact Chamber 

7.4.4.1 Description of Option 

In order to allow a portion of the upper half of the chlorine contact chamber volume to flow to 
the finished water pump station in the event of a disruption to the plant filtration production, 
the fixed weir at the outlet of the tank should be converted to a downward opening weir gate. 

7.4.4.2 Opinion of Probable Cost 

An opinion of the probable cost associated with this conversion is shown in Table 7-9. 
 

TABLE 7-9.  OPINION OF PROBABLE COST - CHLORINE CONTACT CHAMBER 

Item Quantity Units Unit Price Total Costs 

Demo Existing Gate 1 EA $2,000 $2,000 

Downward Opening Weir Gate 1 EA $10,000 $10,000 

          

Sub-Total Construction Costs $12,000 

Contractor Mob/Demob (5%) $600 

Buy American Provisions (5%) $600 

Davis-Bacon Wages (5%) $600 

Contingencies (20%) $2,400 

          

Total Construction Costs $16,200 

Engineering (10%) $1,620 

Funding, Legal, Admin, Bonding (10%) $1,620 

          

Total Project Capital Costs $19,440 

 

7.5 DISTRIBUTION PUMP STATION 

7.5.1 “Do-Nothing” 

The distribution pumps located in the water treatment plant building appear to be operating 
satisfactorily, and no upgrades are anticipated for the foreseeable future. 

7.6 DISTRIBUTION SYSTEM 

7.6.1 “Do-Nothing” 

Although the City currently meets the Idaho State Standards for minimum pressures of 40 psi 
for both existing conditions and the entire 40-year planning period, there are several fire flow 
deficiencies throughout the system, as pointed out in Chapter 6.   
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Distribution system improvements will be broken into three categories:  Fire flow 
improvements, age and condition improvements, and non-deficiency related projects. 

7.6.2 Basic Fire Flow Improvements 

7.6.2.1 Description of Option 

In order to eliminate the deficiencies of the City’s water system during fire flow situations, all 
2 inch and 4 inch waterlines that supply fire flow to hydrants should be upsized to a minimum 
of 8 inch pipe.  This would accommodate the requirement of 6 inch diameter pipe to supply 
fire hydrants, as well as increase and improve overall system pressures.  By doing this in the 
model, all fire flow deficiencies up to and including the 3,000 gpm fire flow recommended at 
the Carmela Winery by the ISRB, were corrected except for one.  These results are shown in 
Figure 7-1, with the remaining deficient node displayed in red.  This initial set of fire flow 
improvements would also eliminate significant length of the aging infrastructure identified in 
Chapter 6. 
 
In order to correct the final fire flow deficiency, an 8 inch diameter segment of pipe was added 
to West Idaho Avenue to create a new loop.  The new segment connects the existing line that 
supplies the recreation center and the line directly to the west, a distance of about 280 feet. 

7.6.2.2 Opinion of Probable Cost 

Table 7-10 shows the recommended projects to be completed to fix the existing deficiencies 
that exist in the City’s water system during a fire flow event, as well as an opinion of probable 
costs.  There are no significant operation and maintenance cost changes associated with the 
proposed fire flow improvements.   
 

TABLE 7-10.  OPINION OF PROBABLE COST – BASIC FIRE FLOW IMPROVEMENTS 

Description of Improvement Length of Pipe (ft) Unit Price Total Costs 

Replace Old 2" Pipe with 8" PVC 4,936 $50.00 $246,800 

Replace Old 4" Pipe with 8" PVC 28,903 $50.00 $1,445,150 

Create 8" Loop in West Idaho Avenue 280 $40.00 $11,200 

        

Sub-Total Construction Costs $1,703,150 

Contractor Mob/Demob (5%) $85,158 

Buy American Provisions (5%) $85,158 

Davis-Bacon Wages (5%) $85,158 

Contingencies (20%) $340,630 

        

Total Construction Costs $2,299,253 

Engineering & Const. Mngt. (17.5%) $402,369 

Funding, Legal, Admin, Bonding (10%) $229,925 

        

Total Project Capital Costs $2,931,547 
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7.6.3 Idahoan Processing Plant Fire Flow Improvements 

7.6.3.1 Description of Option 

Because the currently abandoned Idahoan Foods potato processing plant’s ISRB recommended 
fire flow (5,500 gpm) was so much higher than any other structure in the City, it was determined 
that the improvements involved with correcting this deficiency should be addressed separately 
from the basic fire flow improvements.   
 
Table 7-11 summarizes the improvements required to meet ISRB’s fire flow recommendation 
for the old Idahoan Foods processing plant.  Figure 7-2 shows a blown up view of the area of 
interest. 
 

TABLE 7-11.  IDAHOAN FOODS FIRE FLOW IMPROVEMENTS 

Pipe ID Description of Improvement 
Length   

(ft) 

P567 New 12" Pipe 600 

P555 Upsize from 6" to 12" Pipe 330 

P121 Upsize from 6" to 12" Pipe 330 

P145 Upsize from 6" to 10" Pipe 240 

 
 

FIGURE 7-2.  IDAHOAN FOODS FIRE FLOW IMPROVEMENT AREA 
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7.6.3.2 Opinion of Probable Cost 

Table 7-12 shows an opinion of probable cost for the improvements to supply the ISRB 
recommended fire flow to the old Idahoan Foods plant. 
 

FIGURE 7-12.  OPINION OF PROBABLE COST - IDAHOAN FOODS FIRE FLOW IMPROVEMENTS 

Description of Improvement Length of Pipe (ft) Unit Price Total Costs 

Replace Old 6" Pipe with 12" Pipe 660 $58.00 $38,280 

Replace Old 6" Pipe with 10" Pipe 240 $55.00 $13,200 

Install new 12" Pipe 600 $50.00 $30,000 

        

Sub-Total Construction Costs $81,480 

Contractor Mob/Demob (5%) $4,074 

Buy American Provisions (5%) $4,074 

Davis-Bacon Wages (5%) $4,074 

Contingencies (20%) $16,296 

        

Total Construction Costs $109,998 

Engineering & Const. Mngt. (17.5%) $19,250 

Funding, Legal, Admin, Bonding (10%) $11,000 

        

Total Project Capital Costs $140,247 

 

7.6.4 Age and Condition Improvements 

7.6.4.1 Description of Option 

Because much of the system is greater than 50 years old and has begun to deteriorate, as 
discussed in Chapter 6, it is recommended that the City replace all pipes in the system that are 
listed as being in poor or unknown condition in Table 6-6.  This does not include 2 inch and 4 
inch lines, which are included in the fire flow improvements section. 

7.6.4.2 Opinion of Probable Cost 

Table 7-13 shows the length of each size pipe to be replaced, as well as an opinion of probable 
cost.  There are no significant operation and maintenance cost changes associated with the 
proposed distribution system improvement projects. 
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TABLE 7-13.  OPINION OF PROBABLE COST - DISTRIBUTION SYSTEM IMPROVEMENTS 

Description of Improvement Length of Pipe (ft) Unit Price Total Costs 

Replace Old 6" Cast Iron Pipe with 8" PVC 3,912 $50.00 $195,600 

Replace Old 6" Steel Pipe with 8" PVC 4,450 $50.00 $222,500 

Replace Old 8" Cast Iron Pipe with 8" PVC 120 $50.00 $6,000 

Replace Old 8" Steel Pipe with 8" PVC 3,146 $50.00 $157,300 

Replace Old 10" Steel Pipe with 10" PVC 4,640 $55.00 $255,200 

        

Sub-Total Construction Costs $836,600 

Contractor Mob/Demob (5%) $41,830 

Buy American Provisions (5%) $41,830 

Davis-Bacon Wages (5%) $41,830 

Contingencies (20%) $167,320 

        

Total Construction Costs $1,129,410 

Engineering & Const. Mngt. (17.5%) $197,647 

Funding, Legal, Admin, Bonding (10%) $112,941 

        

Total Project Capital Costs $1,439,998 

 

7.6.5 Airport Piping 

7.6.5.1 Description of Option 

The proposed water line to the airport was sized to supply a fire flow of 3,000 gpm to the 
airport facilities.  It consists of a new 10 inch line running south from the existing line in Madison 
Avenue, turning west and running north of the existing airport structures, before making a loop 
and tying back into the line in Madison Avenue.  Table 7-14 gives a summary of the components 
involved with the new airport waterline.  Figure 7-3 shows these improvements. 
 
 

TABLE 7-14.  SUMMARY OF AIRPORT PIPING 

Pipe ID 
Description of 

Improvement 
Length   

(ft) 

P559 New 10" Pipe 320 

P563 New 10" Pipe 745 

P569 New 10" Pipe 220 

P571 New 10" Pipe 1270 
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7.6.5.2 Opinion of Probable Cost 

The expected costs associated with these new airport lines are presented in Table 7-15.  There 
are no significant operation and maintenance cost changes associated with the proposed airport 
piping project. 
 

TABLE 7-15.  OPINION OF PROBABLE COST - AIRPORT PIPING 

Description of Improvement Length of Pipe (ft) Unit Price Total Costs 

New 10" line to create loop to airport 2,555 $45.00 $114,975 

        

Sub-Total Construction Costs $114,975 

Contractor Mob/Demob (5%) $5,749 

Buy American Provisions (5%) $5,749 

Davis-Bacon Wages (5%) $5,749 

Contingencies (20%) $22,995 

        

Total Construction Costs $155,216 

Engineering & Const. Mngt. (17.5%) $27,163 

Funding, Legal, Admin, Bonding (10%) $15,522 

        

Total Project Capital Costs $197,901 

 

7.6.6 Head Loss Considerations 

Results of the future peak hour demand model indicated that several pipes in the system 
experienced a head loss of greater than the recommended 2.6 psi/1,000 feet of pipe at the end 
of the 40-year distribution system planning period.  These pipes all fall into either the fire flow 
improvements category or the age and condition improvements category, and therefore are not 
considered as independent projects.  

7.7 PRESSURE ZONES 

7.7.1 “Do-Nothing” 

The City’s water system appears to be operating satisfactorily using the current single pressure 
zone.  Therefore, no pressure zone improvements are anticipated for the foreseeable future. 

7.8 CONTROL SYSTEM 

7.8.1 “Do-Nothing” 

The City’s current SCADA and control system operates satisfactorily and does not require any 
improvements to continue functioning.  As mentioned in Chapter 6, software upgrades are 
currently being performed on the existing SCADA system, the costs for which are coming from 
the system operations and maintenance budget.   
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8.0 IMPLEMENTATION OF WATER SYSTEM IMPROVEMENTS  

8.1 RECOMMENDED WATER SYSTEM IMPROVEMENTS 

This Water Master Plan has indicated that the City is in compliance with the majority of general 
water quality and water supply parameters.  However, there are a few areas of concern 
regarding the water system, including: 
 

• The data indicates that some disinfection byproducts in the City’s finished water has 

approached the MCL of 80 µg/L for TTHM.  If the concentration of disinfection 

byproducts continues to be a problem, the City has the option of utilizing its currently 

unused PAC system.  Organics which likely cause the disinfection byproducts as they are 

oxidized by the sodium hypochlorite injected into the water later in the treatment 

process, can be absorbed and removed from the plant influent through use of the PAC 

system. 

• Depending on which ISRB fire flow recommendation the City chooses to use to plan for 

the future, additional storage may be required to ensure there is sufficient fire 

suppression storage.  Three different options are outlined in the sections that follow 

that either do not require additional storage, require a new 250,000 gallon storage 

reservoir, or require a new 1 million gallon storage reservoir to add more reliability and 

safety to the system.  

• It is recommended that the City install two permanent back-up power generators for 

the water system; one at the intake facilities and the other at the water treatment 

plant.  These generators will improve system reliability in the event of a prolonged 

power outage. 

• It is recommended that the City begin budgeting for membrane replacement for the 

water treatment plant.  The existing membranes are now over ten years old and are 

approaching their expected design life.  There are also some other minor treatment 

improvements that are recommended.  Replacement costs are included in the facilities 

plan analysis as a project.  

• The City is unable to deliver fire flow to some of the largest fire demands recommended 

by ISRB.  The system also fails to meet the basic fire flow of 1,000 gpm at several 

locations throughout the City.  It is recommended that the City upsize all 2 inch and 4 

inch lines that supply fire hydrants to 8 inches, in order to meet the standard of 6 inch 

lines to supply fire flow as well as to allow for future growth and added safety. 

• Much of the existing distribution system is greater than 50 years old and has begun to 

deteriorate.  It is recommended that all pipes that are in poor or unknown condition, 

be replaced with new pipe that is 8 inch diameter or larger.  This will help reduce leaks, 

as well as improve overall system flows. 

• In addition to correcting deficiencies in the existing system, it is also recommended that 

a new water line be installed to the airport from the existing line in Madison Avenue.  

This line will provide water for everyday use as well as for fire suppression. 
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8.2 RECOMMENDATION OPTIONS 

8.2.1 Option 1 

8.2.1.1 Improvements Included in Option 1 

The first option examined will combine the “Do-Nothing” alternative for storage, the 
installation of two back-up power generators, all water treatment improvements, basic fire 
flow improvements, distribution system age and condition improvements, and new piping to 
the airport, as described in the previous chapter.   

8.2.1.2 Opinion of Probable Costs 

Table 8-1 combines the cost estimates for the included alternatives listed above into an overall 
opinion of probable cost for Option 1. 
 

TABLE 8-1.  OPINION OF PROBABLE COSTS - OPTION 1 

System Improvement Capital Costs1 

Back-Up Power Generators $.207M 

Water Treatment Alternatives2 $.672M 

Basic Fire Flow Improvements $2.932M 

Age and Condition Improvements $1.44M 

Airport Piping $.198M 

Total Cost of Improvements $5.448M 
1. Costs Include:  Construction, engineering, inspection, and contingency 

2. Water Treatment Alternatives includes the 100% membrane replacement option.  There are 

other phased membrane replacement options discussed in Chapter 7. 

 

8.2.1.3 Monthly User Charge Rate Analysis 

Single-family residential connections (e.g., one equivalent dwelling unit, or EDU) are currently 
charged a base monthly user rate of $36 per month.  Other entities within the City can be billed 
different monthly rates based on the size of their water meter. 
 
Changes to the monthly user rates were estimated for the water system improvements 
described for this option.  For comparison purposes, two financing scenarios were considered 
for the proposed improvements.  The two scenarios were based on the source and amount of 
funding procured for the project: 
 

1. Scenario 1 – No grant funding would be secured and the project would be funded entirely 

through low-interest loans. 

2. Scenario 2 – Approximately half of the project will be funded through grants and the 

remaining portion would be funded through low interest loans. 

There may be other project financing combinations that should be explored by the City.  These 
two scenarios are simply used to illustrate possible changes to the monthly user rates for the 
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water system improvements.  Table 8-2 summarizes the results of the user charge rate analysis 
for the two financing alternatives for this option. 
 

TABLE 8-2.  MONTHLY USER RATE CHARGE ANALYSIS - OPTION 1 

Item Funding Scenario #1 Funding Scenario #2 

Total Capital Cost of Improvements $5.4M $5.4M 

Loan/Grant $5.4M/$0.0M $2.7M/$2.7M 

Loan Term 30 years 40 years 

Loan Rate 2% 3% 

Annualized Capital $243,261 $117,851 

Annual O&M1 $1,000 $1,000 

Total Annual Costs $244,261 $118,851 

# of EDUs 748 748 

$/EDU/Month Increase $27.21 $13.24 
1. This O&M cost is incremental to any current ongoing O&M costs being incurred by the City. 

 

8.2.2 Option 2 

8.2.2.1 Improvements Included in Option 2 

The second option explored combines the construction of a new 250,000 gallon storage reservoir 
(based on Carmela Winery ISRB fire flow), the installation of two back-up power generators, all 
water treatment improvements, basic fire flow improvements, distribution system age and 
condition improvements, and new piping to the airport, as discussed in Chapter 7. 

8.2.2.2 Opinion of Probable Costs 

Table 8-3 that follows shows an opinion of probable costs for the selected improvements 
associated with this option. 

8.2.2.3 Monthly User Charge Rate Analysis 

Table 8-4 summarizes the results of a user charge rate analysis for Option 2, identical to the 
one performed above for Option 1, using the same two financing alternatives described. 
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TABLE 8-3.  OPINION OF PROBABLE COSTS - OPTION 2 

System Improvement Capital Costs1 

New 250,000 gallon Storage Reservoir $.473M 

Back-Up Power Generators $.207M 

Water Treatment Alternatives2 $.672M 

Basic Fire Flow Improvements $2.932M 

Age and Condition Improvements $1.44M 

Airport Piping $.198M 

Total Cost of Improvements $5.922M 
1. Costs include:  Construction, engineering, inspection, and contingency 

2. Water Treatment Alternatives includes the 100% membrane replacement option.  There are 

other phased membrane replacement options discussed in Chapter 7. 

 
TABLE 8-4.  MONTHLY USER RATE CHARGE ANALYSIS - OPTION 2 

Item Funding Scenario #1 Funding Scenario #2 

Total Capital Cost of Improvements $5.9M $5.9M 

Loan/Grant $5.9M/$0.0M $2.95M/$2.95M 

Loan Term 30 years 40 years 

Loan Rate 2% 3% 

Annualized Capital $264,396 $128,090 

Annual O&M1 $1,000 $1,000 

Total Annual Costs $265,396 $129,090 

# of EDUs 748 748 

$/EDU/Month Increase $29.57 $14.38 
1. This O&M cost is incremental to any current ongoing O&M costs being incurred by the City. 

 

8.2.3 Option 3 

8.2.3.1 Improvements Included in Option 3 

The third and final option examined includes the construction of a new 1 million gallon storage 
reservoir (based on Idahoan Foods ISRB fire flow), the installation of two back-up power 
generators, all water treatment improvements, basic fire flow improvements, fire flow 
improvements specific to the old Idahoan Foods potato processing plant, distribution system 
age and condition improvements, and new piping to the airport, as described in Chapter 7. 

8.2.3.2 Opinion of Probable Costs 

Cost estimates for all of the alternatives associated with Option 3 have been combined below 
in Table 8-5. 
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TABLE 8-5.  OPINION OF PROBABLE COSTS - OPTION 3 

System Improvement Capital Costs1 

New 1 Million Gallon Storage Reservoir $1.721M 

Back-Up Power Generators $.207M 

Water Treatment Alternatives2 $.672M 

Basic Fire Flow Improvements $2.932M 

Idahoan Foods Plant Fire Flow Improvements $.14M 

Age and Condition Improvements $1.44M 

Airport Piping $.198M 

Total Cost of Improvements $7.31M 
1. Costs include:  Construction, engineering, inspection, and contingency. 

2. Water Treatment Alternatives includes the 100% membrane replacement option.  There are other 

phased membrane replacement options discussed in Chapter 7.  

 

8.2.3.3 Monthly User Charge Rate Analysis 

Table 8-6 provides the results of a user charge rate analysis for this option, identical to the 
ones performed for Option 1 and Option 2 above. 
 

TABLE 8-6.  MONTHLY USER RATE CHARGE ANALYSIS - OPTION 3 

Item Funding Scenario #1 Funding Scenario #2 

Total Capital Cost of Improvements $7.3M $7.3M 

Loan/Grant $7.3M/$0.0M $3.65M/$3.65M 

Loan Term 30 years 40 years 

Loan Rate 2% 3% 

Annualized Capital $326,377 $158,117 

Annual O&M1 $1,000 $1,000 

Total Annual Costs $327,377 $159,117 

# of EDUs 748 748 

$/EDU/Month Increase $36.47 $17.73 
1. This O&M cost is incremental to any current ongoing O&M costs being incurred by the City. 

 

8.2.4 Summary of Options 

Table 8-7 summarizes the improvements included in each option, along with total capital costs 
and expected increases in user rates. 
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TABLE 8-7.  SUMMARY OF IMPROVEMENT OPTIONS 

Option Parameter Funding Scenario #1 Funding Scenario #2 

O
p

ti
o

n
 1

 

Improvements Included Back-up power, water treatment, basic fire flow, distribution 

condition, airport piping 

Capital Cost $5.45M 

Projected User Rate Increase $27.21 $13.24 

O
p

ti
o

n
 2

 

Improvements Included 
250K gallon reservoir, back-up power, water treatment, basic fire 

flow, distribution condition, airport piping 

Capital Cost $5.92M 

Projected User Rate Increase $29.57 $14.38 

O
p

ti
o

n
 3

 

Improvements Included 
1 MG reservoir, back-up power, water treatment, basic fire flow, 

Idahoan Foods fire flow, distribution condition, airport piping 

Capital Cost $7.31M 

Projected User Rate Increase $36.47 $17.73 

 

8.3 PROJECT FINANCING 

The City could consider making application for financing of the proposed improvements, 
including both loans and grants, to minimize the costs to the community.  Assessment of fees 
to new development may also be used to replace and/or upgrade the existing system. 
 
Potential sources of funding include the IDEQ Revolving Loan fund, U.S. Department of 
Agriculture Rural Development Agency (RD) loans and grants, Department of Commerce and 
Labor Community Development Block Grant Program, Department of Commerce Economic 
Development Administration Grants, EPA State and Tribal Assistance Grants (STAG), U.S. Forest 
Service, and other non-governmental sources such as private bond markets.  Some funding 
sources have requirements such as completion of an environmental document in accordance 
with the National Environmental Policy Act (NEPA).  Some also have requirements to source 
labor in accordance with prevailing wages (i.e., Davis-Bacon wages) or purchase equipment 
substantially manufactured in the United States.  These requirements tend to increase costs, 
which could therefore cause the costs provided in chapter 7 and Chapter 8 to escalate if these 
requirements are in force.  The City should consult qualified financial professionals, or the 
potential funding agencies, for additional guidance on what type of funding is best for the 
community. 
 
The Idaho Department of Environmental Quality has funds available through their Revolving 
Loan Fund.  This program provides below market rate interest loans to Idaho communities to 
build new, or repair, existing water and wastewater facilities.  The loan term is 20 years, 
however, some applicants may qualify as disadvantaged and be eligible for reduced loan terms.  
The funding is derived from an appropriation from the EPA (80%) and a 20% match from the 
Water Pollution Control Account. 
 
The Rural Development Agency makes loans and grants to public bodies and non-profit 
organizations in rural areas to construct or improve facilities that are modest in size, cost, and 
design.  Water and Waste Disposal (WWD) loans and grants may be used to construct, repair, 
improve, expand, or otherwise modify rural water and wastewater facilities; pay necessary fees 
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and costs associated with the project; or finance facilities in conjunction with funds from other 
agencies or those provided by the applicant.  The maximum loan term is 40 years and grant 
funds may be available for facilities serving the most financially needy communities. 
 
The Idaho Community Development Block Grant program (ICDBG) assists Idaho Cities and 
Counties under 50,000 in population with the development of needed public infrastructure and 
housing in an effort to support local economic diversification and growth.  The program is 
administered by the Department of Commerce and Labor Division of Community Development, 
with funds received annually from the U.S. Department of Housing and Urban Development.  
ICDBG funds are used to construct projects that benefit low and moderate income persons, help 
prevent or eliminate slum and blight conditions, or solve catastrophic health and safety threats 
in local areas. 
 
The U.S. Department of Commerce Economic Development Administration (EDA) provides 
funding for the construction of public infrastructure under the authority of the Public Works 
and Economic Development Act of 1965.  Eligible projects include water and wastewater 
improvement and projects that support economic development within the community.  Cities, 
counties and special cities are eligible to apply.  Projects must meet economic development 
eligibility criteria as established by Congress; specifically per capita income, employment and 
other demographic characteristics; with an emphasis on resolving unemployment and barriers 
to economic growth and stability.  EDA funds are provided as grants of from 50 to 80 percent 
of the project.  Applicants must provide the local share from acceptable sources, including 
cash, local government bonds, or a Community Development Block Grants. 
 
The EPA provides STAG grant funds through their Office of Enforcement and Compliance 
Assurance (OECA) to carry out compliance assurance activities related to regional focus areas, 
potentially including water and wastewater systems.  Eligible grant recipients include States, 
tribes, territories, local governments, and multi-jurisdictional organizations.  The OECA 
typically announces the availability of grant funds for a specific focus area through a Federal 
Register Notice.  Preference is generally given to those applicants that provide some match 
towards the grant. 
 
Many of the funding agencies have affordability criteria which they may follow as they look at 
monthly user rate impacts.  These criteria may include such things as local income levels and 
utility costs in nearby communities.  As user rates exceed affordability criteria, the City may 
have the opportunity for grant funding for the proposed project. 
 
The Idaho State Legislature ruled in March 1996 that communities can attach a price to new 
growth and development through the implementation of impact fees.  The law allows 
government entities to charge a developer for a “proportionate share” of the cost of public 
facilities impacted by residential, commercial, and industrial building.  The calculation of the 
proportionate share must be based on a sturdy planning foundation that includes a 
comprehensive land use plan, a capital improvements plan, and a cash flow analysis.  The 
money must be spent on the specific project it was collected for within five years of collection. 
 
Government entities may also charge a “new user capacity”, “capacity buy-in”, or “equity buy-
in” fee to developers desiring to connect to water and wastewater systems.  This fee typically 
accounts for the demand the new connection will place on a system, and the depreciated 
replacement value of the system at the time of connection.  The funds collected from this fee 
are generally held in a separate account and used for replacement of the water or wastewater 
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system.  The recommended charges are based on audited financial information and estimated 
system capacities. 

8.4 ENVIRONMENTAL CONSIDERATIONS 

The proposed improvements should have minimal environmental impacts from construction 
activities.  Most of the proposed water main improvements are generally in existing road right 
of ways.  The likely location for a new storage reservoir would be on the already City owned 
property on which the existing 500,000 gallon tank currently sits.  
 
Air quality may be impacted during construction due to dust and exhaust emissions from 
construction equipment, which may produce some minor air pollution.  Debris created by 
construction should not be burned, but transported to a disposal area to avoid further air 
pollution.  The impacts of construction dust can be mitigated by ceasing activity during 
exceptionally windy condition and using watering equipment. 
 
Open trenches, electrical utilities, and heavy equipment may present health and safety hazards 
during construction.  These hazards may be mitigated by educating project personnel about the 
applicable health and safety regulations, and establishing safe operating procedures.  Traffic 
control may also result in a safety hazard, as traffic patterns are altered for construction 
purposes.  
 
It is anticipated that impacts on agricultural lands, cultural resources, wetlands, plants, or 
wildlife from the improvements will be minimal.  If properly designed, operated, and 
maintained, the proposed improvements should have minimal impacts on the soil, groundwater, 
and surface water. 
 
The primary locations of improvements are at sites where there are existing structures or 
streets.  There is a possibility that some of the improvements will be constructed in areas where 
trees and vegetation have been planted and the area has been landscaped.  In all areas where 
construction of the proposed improvements take place, an effort will be required to 
reconstruct, replant, and landscape the area to its former condition. 
 
An Environmental Information Document (EID) will be prepared separately from this report for 
the specific improvements identified in the Water System Facilities Plan.  The EID will evaluate 
potential environmental impacts and mitigation measures for the proposed improvements. 
 

8.5 IMPLEMENTATION ISSUES 

Implementation of the proposed projects is a function of regulatory approval, public 
acceptance, funding, and constructability.  It is anticipated that the City will be able to obtain 
the necessary regulatory approval and permits for construction and operation of the proposed 
water system improvements. 
   

8.6 PUBLIC PARTICIPATION 

It is recommended that the City hold a public meeting such as an open house to explain the 
current conditions, deficiencies, alternatives, and costs.  This feedback from the public can be 
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used in the EID and final funding assessment.  A final public hearing on the rates is also 
recommended, and likely required, depending on the final funding package.  The City could 
elect to gain public support for one of the options listed above and select an approach based 
on the public’s input. 
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Water Department Budget

Utility Revenue 2013-2014 2013-2014 2013-2014 2014-2015

Budget YTD Projected Budget

Water & Irrigation Fees 527,046.00$              258,181.00$  485,105.00$ 542,857.00$  15,811.00$             325,654.00$     

Water Sales 100.00$                     557.00$         835.50$        100.00$         

Water meter Installations 2,000.00$                  240.00$         360.00$        2,000.00$      

Late Fees 4,000.00$                  3,250.00$      4,875.00$     4,500.00$      

Irrigation Water 20,100.00$                21,591.00$    21,591.00$   21,591.00$    

Interest Revenue Allocation -$                          342.00$         513.00$        -$               

Interest Revenue - Irrigation -$                          100.00$         150.00$        -$               

DEQ Planning Grant 20,000.00$                -$              20,000.00$    

Miscellaneous 500.00$                     1,213.00$      1,819.50$     500.00$         

Irragation Funds -$                          -$               -$              100,000.00$  

UTILITY REVENUE TOTALS 573,746.00$              285,474.00$  515,249.00$ 691,548.00$  (58,497.00)$           -$                 

Non-Departmental Expenditures 2013-2014 2013-2014 2013-2014 2014-2015

Budget YTD Projected Budget

Salaries and Wages 95,550.00$                53,221.00$    77,921.00$   81,600.00$    (13,950.00)$           -14.6%

Employee payroll Benefits 21,000.00$                12,217.00$    18,325.50$   18,000.00$    (3,000.00)$             -14.3%

Employee Benefits 29,100.00$                15,837.00$    23,755.50$   28,200.00$    (900.00)$                -3.1% (17,850.00)$  

Employee Insurance Reimbursed 603.00$                     -$               -$              603.00$         -$                       0.0%

Unemployment Insurance 2,072.00$                  -$              -$               (2,072.00)$             

Liability Insurance Allocation 3,500.00$                  -$               3,500.00$     3,500.00$      -$                       0.0%

Professional & Technical Service 41,000.00$                2,583.00$      3,874.50$     41,000.00$    -$                       0.0%

Attorney 600.00$                     375.00$         562.50$        600.00$         -$                       0.0%

Lab Testing 7,500.00$                  2,686.00$      4,029.00$     7,500.00$      -$                       0.0%

DEQ Water Fee 2,600.00$                  2,588.00$      3,882.00$     2,600.00$      -$                       0.0%

Travel,Training,& Meetings 1,600.00$                  614.00$         921.00$        1,600.00$      -$                       0.0%

Drug Testing Program 100.00$                     -$               -$              100.00$         -$                       0.0%

Utilities 45,346.00$                28,373.00$    42,559.50$   47,160.00$    1,814.00$               4.0%

Telephone 1,800.00$                  1,946.00$      2,919.00$     3,000.00$      1,200.00$               66.7%

Equipment 15,000.00$                873.00$         10,000.00$   15,000.00$    -$                       0.0%

Equipment Repair & Maintenance 10,000.00$                22,118.00$    33,177.00$   10,000.00$    -$                       0.0%

Heating Fuel 949.00$                     1,792.00$      1,800.00$     949.00$         -$                       0.0%

Printing 500.00$                     696.00$         800.00$        500.00$         -$                       0.0%

County Solid Waste Fee 27.00$                      27.00$           27.00$          27.00$           -$                       0.0%

Fuel 4,700.00$                  2,135.00$      2,950.00$     4,000.00$      (700.00)$                -14.9%

Office Supplies and Expenses 1,000.00$                  1,230.00$      1,500.00$     1,000.00$      -$                       0.0%

Waterworks Supplies 26,330.00$                16,877.00$    25,315.50$   28,000.00$    1,670.00$               6.3%

Miscellaneous 1,000.00$                  334.00$         501.00$        1,000.00$      -$                       0.0%

Dues,Subscriptions& Memderships 500.00$                     409.00$         615.00$        500.00$         -$                       0.0%

Depreciation 74,654.00$                -$               74,654.00$   106,294.00$  31,640.00$             42.4%

Water Project reserve -$                          -$               -$              -$               -$                       #DIV/0!

Bond Interest Expense (payment) 91,650.00$                29,618.00$    91,650.00$   90,625.00$    (1,025.00)$             -1.1%

Interest Expense   (reserve) 9,165.00$                  -$               9,165.00$     -$               (9,165.00)$             -100.0%

Contingency -$                          -$               -$              10,190.00$    10,190.00$             #DIV/0!

Expenditures Totals 487,846.00$              196,549.00$  434,404.00$ 503,548.00$  15,702.00$             3.2%

-$                       

Capital Improvements -$                       

Lab Testing 200.00$                     -$               -$              200.00$         -$                       

Engineering 5,000.00$                  3,000.00$     5,000.00$      -$                       

Leased Equipment -$                          -$               -$              -$               -$                       

Equipment Repair&Maintenance 2,000.00$                  -$               2,000.00$     2,000.00$      -$                       

Fuel 3,000.00$                  -$               3,000.00$     3,000.00$      -$                       

Supplies new Construction 60,000.00$                -$               60,000.00$   60,000.00$    -$                       

Contractors -$                          -$               -$              -$               -$                       

Miscellaneous 800.00$                     -$               -$              800.00$         -$                       

Capital Improvement Totals 71,000.00$                -$               68,000.00$   71,000.00$    -$                       

-$                       

Irrigation Water Department -$                       

Pumping Fees 14,250.00$                15,000.00$    15,000.00$   16,000.00$    1,750.00$               

Fuel 150.00$                     -$               -$              500.00$         350.00$                 

Repair supplies 500.00$                     25.00$           200.00$        500.00$         -$                       

New Line Supplies -$                          -$               -$              100,000.00$  100,000.00$           

Miscellaneous -$                          -$               -$              -$               -$                       

Irrigation Water Department Totals 14,900.00$                15,025.00$    15,200.00$   117,000.00$  102,100.00$           102,100.00$     

WATER BUDGET TOTALS 573,746.00$              211,574.00$  517,604.00$ 691,548.00$  56,142.00$             

-$               
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Water Ordinance 
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Large Water Connections 

 

 

 

 

 

 



Meter Size  

(inches)
Name Address EDUs

1 B/C Apts 234 N Commercial 1.8

1 City (Welcome Sign Irr) Bannock/w 1st 1.8

1 Elmore Fair 1219 E Frontage 1.8

1 Family Dollar 750 E 1st 1.8

1 Interface Protein Tech 138 S Custer 1.8

1 Jones (RV PARK) 1294 W Madison 1.8

1 City (RR Park Irr) 221  E Idaho 1.8

1 City (RR Park Irr) 399 E Idaho 1.8

1 Wildes Nest Apts 786 E 1st 1.8

1 Senior Center 492 E Cleveland 1.8

1.25 Amstutz Apts 392 S Ada 2.8

1.5 City ( Park Restroom) 849 W Idaho 4

1.5 Elmore Fair 855 E 1st 4

1.5 GF Health Center 486 W 1st 4

1.5 School Dist Bus barn 800 Old HWY 30 4

1.5 Hansons Motel 105 E 1st 4

1.5 Last Resort SPA 128 E Idaho 4

2 Carmela Vineyards 1289 W Madison 7

2 Crop Production 503 W Idaho 7

2 E Elmore Rec Dist 851 W Idaho 7

2 GF Airport 2281 W Madison 7

2 GF Schools 639 N Bannock 7

2 Glenns Landing Apts 448 E 5th 7

2 LDS Church 874 Old HWY 30 7

2 Oregon Trail History Center 1083 S Three Isalnd Dr 7

2 Poplar Grove Assisted Living 356 E Cleveland 7

3 Syringa Court Apts 380 E 6th 16

3 Syringa Court Apts 220 E 6th 16

3 Three Island State park 603 S Three Island dr 16

4 CO Gen Partners 101 S Atlantic 7 * 

162.8

*  According to the User Rate Resolution in Appendix A, 4" meters are assigned an EDU value of 28.  

Co Gen Parners (Asssociated with the unused Idahoan Potato Plant) no longer uses the 28 EDU allotment of water

Total EDUs
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Stories N.F.F. Address

Needed Fire Flows for P Code

OWNERPPC & W 

GLENNS FERRY

1  600 E HARRISON AVEIDAHOAN FOODS INC5,500 08 I-1 GLENNS FERRY

There are(is) 1 in this group

1  639 N BANNOCK AVESCHOOL DISTRICT NO 1924,500 05 P-1,I-1 GLENNS FERRY

There are(is) 1 in this group

1  210  HANEY AVESTEVE RIBEIRO3,500 05 GLENNS FERRY

There are(is) 1 in this group

2  600 E HARRISON AVEIDAHOAN FOODS INC3,000 05 GLENNS FERRY

1  1299 W MADISON AVENJOY LLC3,000 05 GLENNS FERRY

There are(is) 2 in this group

2  415 E 4TH STWORLDWIDE EQUINE, INC.2,000 05 GLENNS FERRY

2  211 W ARTHUR STCITY OF GLENNS FERRY2,000 05 GLENNS FERRY

There are(is) 2 in this group

1  132 E 5TH AVEGLENNS FERRY VETERANS HALL1,750 05 GLENNS FERRY

There are(is) 1 in this group

2  639 N BANNOCK AVESCHOOL DISTRICT #1921,500 05 GLENNS FERRY

1  492 E CLEVELAND AVETHREE ISLAND SR CITIZEN CNTR1,500 05 GLENNS FERRY

1  600 E HARRISON AVEIDAHOAN FOODS, INC.1,500 05 GLENNS FERRY

There are(is) 3 in this group

2  28 E IDAHO AVETRACY STEWART1,250 05 GLENNS FERRY

1  201  1ST AVEHANSON'S CAFÉ1,250 05 GLENNS FERRY

There are(is) 2 in this group

1  771 S COMMERCIAL STBECKY CRITCHLOW-HEART OF IDAH1,000 10 S-5 GLENNS FERRY

There are(is) 1 in this group

1  217 E 1ST AVEGLENNS FERRY PIZZA AND DELI750 05 GLENNS FERRY

1  181 W 1ST STTWILA ANDERSON750 05 GLENNS FERRY

There are(is) 2 in this group

1  771 S COMMERCIAL STBECKY CRITCHLOW-HEART OF IDAH500 10 S-5 GLENNS FERRY

4  600 E HARRISON AVEIDAHOAN FOODS INC500 05 GLENNS FERRY

1  771 S COMMERCIAL STBECKY CRITCHLOW-HEART OF IDAH500 10 S-5 GLENNS FERRY

1  600 E HARRISON AVEIDAHOAN FOODS INC500 05 GLENNS FERRY

1  600 E HARRISON AVEIDAHOAN FOODS INC500 05 GLENNS FERRY

1   W 1ST AVETHE STOP DRIVE INN500 05 GLENNS FERRY

1  415 E 4TH STWORLDWIDE EQUINE INC.500 05 GLENNS FERRY

There are(is) 7 in this group
Average Needed Fire Flow is 1,663

Monday, September 08, 2014

scanman
Line

scanman
Text Box
*

scanman
Text Box
**

scanman
Text Box
*  Because the school has fire suppression sprinklers installed, the required fire flow could be reduced to 1,500 gpm.
   
**  This address does not exist in Glenns Ferry.



1 74 65 60
2 74 65 60
3 80 64 55
4 62 30 24
5 66 40 30
6 64 60 18
7 62 50 8
8 62 55 2
9 75 55 48

T
es

t N
o. Location Needed 

Fire 
Flow

Serv. 
Level Orifice

Pressure 
(psi)

S
ta

ti
c 

R
es

id
ua

l

Flowing
Flowing 
@ 20 psi

P
it

ot

2.50 ''

GPM Results

3400
Bannock @ School 1500 2.50 '' 3400
Bannock @ School 5000 1300

2500
Madison @ Winery 1250 2.50 '' 1000
Madison @ Winery 3000 2.50 ''

1300
R.R. Tracks and Alturas 3000 2.50 '' 2600
Garfield @ Assisted Living 1500 2.50 ''

900
Snake River and Owyhee 1000 2.50 '' 600
Fairgrounds 1500 2.50 ''

2000Idaho and Commercial 1750 2.50 ''

1300
1240
820
920
710
470
240

1160
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Existing System Model 

Results 

 

 

 

 

 



ID Demand (gpm) Elevation (ft) Head (ft) Pressure (psi)

J10 0 2,662.03 2,726.49 27.93

J12 0 2,591.11 2,726.39 58.62

J14 1.19 2,576.79 2,726.38 64.82

J16 1.19 2,576.79 2,726.38 64.81

J18 0 2,577.74 2,726.38 64.41

J20 13.07 2,577.62 2,726.40 64.47

J22 1.19 2,577.60 2,726.41 64.48

J24 0 2,584.94 2,726.43 61.31

J26 0 2,576.97 2,726.44 64.77

J40 1.19 2,576.79 2,726.36 64.81

J42 2.38 2,577.12 2,726.29 64.63

J44 1.19 2,576.79 2,726.37 64.81

J46 13.07 2,577.00 2,726.36 64.72

J48 7.13 2,577.45 2,726.35 64.52

J50 4.75 2,578.11 2,726.23 64.18

J52 7.13 2,577.96 2,725.93 64.12

J54 3.56 2,577.78 2,725.91 64.19

J56 2.38 2,577.45 2,726.17 64.44

J58 1.19 2,577.45 2,726.19 64.45

J62 4.75 2,574.88 2,725.81 65.4

J64 8.32 2,575.12 2,725.81 65.3

J66 2.38 2,573.30 2,725.86 66.1

J68 8.32 2,577.17 2,725.88 64.43

J70 15.21 2,548.25 2,727.86 77.82

J72 9.51 2,558.84 2,728.34 73.45

J74 4.75 2,557.75 2,728.78 74.11

J76 10.69 2,560.89 2,729.09 72.88

J78 1.19 2,580.42 2,730.11 64.86

J80 8.32 2,579.18 2,729.81 65.27

J82 4.75 2,575.71 2,728.77 66.32

J84 1.19 2,518.70 2,728.77 91.02

J86 1.19 2,561.40 2,727.55 71.99

J88 4.75 2,562.42 2,727.55 71.55

J90 13.07 2,568.84 2,726.85 68.46

J92 7.13 2,573.27 2,726.64 66.46

J94 1.19 2,573.27 2,726.64 66.46

J96 5.94 2,572.60 2,726.62 66.74

J98 13.07 2,568.43 2,726.45 68.47

J100 4.75 2,557.12 2,726.35 73.33

J102 3.56 2,555.23 2,726.30 74.13

J104 9.51 2,554.73 2,726.25 74.32

J106 3.56 2,555.01 2,726.22 74.18

J108 4.52 2,554.81 2,726.20 74.26

J110 2.38 2,555.23 2,726.17 74.07

J112 0 2,555.14 2,726.17 74.11

Existing Peak Hour Pressures



J114 2.38 2,553.03 2,726.15 75.01

J116 2.38 2,552.52 2,726.11 75.22

J118 5.94 2,554.85 2,726.11 74.2

J120 4.75 2,555.86 2,726.09 73.76

J122 8.32 2,559.13 2,726.10 72.34

J124 8.32 2,563.20 2,726.10 70.59

J126 4.75 2,564.96 2,726.11 69.82

J128 0 2,564.91 2,726.11 69.85

J130 1.19 2,568.17 2,726.27 68.5

J132 1.19 2,568.13 2,726.29 68.53

J134 2.38 2,578.89 2,727.94 64.59

J136 1.19 2,555.14 2,726.17 74.11

J138 1.19 2,565.95 2,728.17 70.29

J140 4.75 2,572.43 2,727.82 67.33

J144 2.38 2,555.44 2,727.13 74.39

J146 9.51 2,560.83 2,726.27 71.69

J148 7.13 2,555.49 2,726.17 73.95

J150 7.13 2,561.70 2,726.11 71.24

J152 2.38 2,564.93 2,726.11 69.84

J154 7.13 2,565.77 2,726.25 69.53

J156 4.75 2,563.05 2,726.23 70.7

J158 8.32 2,561.09 2,726.21 71.55

J160 5.94 2,560.40 2,726.21 71.84

J162 5.94 2,559.07 2,726.20 72.42

J164 2.38 2,555.94 2,726.20 73.77

J166 0 2,555.59 2,726.20 73.92

J168 4.75 2,554.25 2,726.14 74.48

J170 9.51 2,555.19 2,726.21 74.11

J172 3.56 2,555.59 2,725.77 73.74

J174 11.88 2,556.99 2,725.44 72.99

J176 5.94 2,552.57 2,725.41 74.89

J178 0 2,543.60 2,725.41 78.78

J180 6.89 2,546.49 2,725.42 77.53

J182 0 2,570.65 2,725.63 67.15

J184 4.52 2,565.79 2,725.70 69.29

J186 1.19 2,564.98 2,725.86 69.71

J188 0 2,564.98 2,725.87 69.71

J190 1.19 2,562.09 2,725.87 70.97

J192 1.19 2,560.62 2,725.88 71.6

J194 3.56 2,563.18 2,725.89 70.5

J196 3.56 2,561.52 2,725.89 71.22

J198 2.38 2,559.66 2,725.88 72.02

J200 2.38 2,560.71 2,725.87 71.56

J202 4.75 2,566.32 2,725.87 69.13

J204 8.32 2,572.66 2,725.89 66.39

J206 1.19 2,576.18 2,725.89 64.87

J208 0 2,574.48 2,725.90 65.61



J210 3.56 2,572.97 2,725.89 66.26

J212 2.38 2,577.59 2,725.89 64.26

J214 7.13 2,582.83 2,725.96 62.02

J216 5.94 2,589.34 2,726.00 59.21

J218 9.27 2,579.78 2,725.97 63.35

J220 8.32 2,572.61 2,725.96 66.45

J222 7.13 2,574.20 2,725.95 65.75

J224 0 2,555.11 2,726.08 74.08

J226 1.19 2,553.97 2,726.08 74.57

J228 2.38 2,562.30 2,726.05 70.95

J230 1.19 2,562.69 2,726.05 70.79

J232 7.13 2,564.17 2,726.04 70.14

J234 4.75 2,561.06 2,726.00 71.47

J236 5.94 2,554.79 2,725.99 74.18

J238 2.38 2,552.23 2,725.99 75.29

J240 1.19 2,559.95 2,725.99 71.94

J242 1.19 2,563.81 2,726.01 70.28

J244 8.32 2,565.93 2,726.45 69.55

J246 9.51 2,579.04 2,725.00 63.24

J248 4.75 2,553.59 2,726.42 74.89

J254 2.38 2,578.90 2,727.94 64.58

J256 9.51 2,578.61 2,727.66 64.58

J258 8.32 2,577.38 2,727.52 65.06

J260 10.69 2,576.51 2,726.67 65.06

J262 0 2,550.74 2,734.56 79.65

J264 8.32 2,563.86 2,726.24 70.36

J266 8.08 2,566.73 2,726.24 69.12

J268 8.32 2,552.52 2,726.11 75.22

J270 2.38 2,568.13 2,726.27 68.52

J272 4.75 2,555.68 2,726.20 73.88

J274 2.38 2,577.96 2,725.15 63.78

J276 3.33 2,577.30 2,724.98 63.99

J278 4.75 2,577.01 2,725.91 64.52

J280 5.94 2,586.68 2,726.02 60.38

J284 2.38 2,591.69 2,726.03 58.21

J286 2.38 2,602.87 2,726.03 53.37

J288 4.75 2,605.67 2,726.04 52.15

J292 0 2,600.28 2,726.04 54.49

J294 0 2,599.51 2,726.12 54.86

J296 19.01 2,601.07 2,725.97 54.12

J298 19.01 2,609.29 2,725.96 50.55

J300 0 2,591.51 2,726.37 58.43

J302 2.38 2,577.45 2,726.13 64.42

J304 9.51 2,574.61 2,725.83 65.52

J306 7.13 2,577.21 2,725.81 64.39

J308 13.07 2,574.83 2,725.81 65.42

J310 7.13 2,575.29 2,725.81 65.22



J312 3.56 2,574.40 2,725.86 65.63

J314 1.19 2,577.27 2,725.87 64.39

J316 2.38 2,573.33 2,725.89 66.1

J318 3.56 2,569.40 2,725.92 67.82

J320 4.75 2,567.82 2,725.96 68.52

J322 7.13 2,572.17 2,725.89 66.61

J324 3.56 2,575.78 2,725.88 65.04

J326 0 2,573.96 2,725.88 65.83

J328 4.75 2,571.05 2,725.63 66.98

J330 1.19 2,575.92 2,725.87 64.97

J332 0 2,564.32 2,725.97 70.04

J334 1.19 2,564.36 2,725.97 70.03

J336 2.38 2,563.65 2,725.95 70.32

J338 3.56 2,567.01 2,725.93 68.86

J340 2.38 2,577.78 2,725.91 64.19

J342 3.56 2,569.16 2,725.90 67.91

J344 3.56 2,564.67 2,725.97 69.89

J346 9.27 2,564.99 2,725.94 69.74

J348 4.75 2,561.71 2,725.93 71.15

J350 2.14 2,553.36 2,725.92 74.77

J352 1.19 2,566.40 2,725.91 69.11

J354 4.75 2,566.95 2,725.93 68.88

J356 7.13 2,567.49 2,725.96 68.66

J358 4.75 2,568.75 2,725.91 68.1

J360 4.75 2,566.40 2,725.89 69.11

J362 0 2,563.86 2,725.98 70.25

J364 1.19 2,568.03 2,725.87 68.39

J366 4.75 2,569.35 2,725.86 67.82

J368 0 2,551.59 2,725.87 75.52

J370 14.26 2,571.78 2,725.72 66.7

J372 2.38 2,573.69 2,725.62 65.83

J374 4.52 2,579.28 2,725.97 63.56

J376 4.75 2,573.29 2,725.95 66.15

J378 8.32 2,571.76 2,725.94 66.81

J380 0 2,579.72 2,726.21 63.47

J382 2.38 2,580.20 2,726.21 63.27

J384 1.19 2,579.86 2,726.26 63.44

J386 1.19 2,579.84 2,726.25 63.44

J388 1.19 2,574.96 2,726.33 65.59

J390 9.51 2,573.75 2,726.34 66.12

J392 3.56 2,560.88 2,726.31 71.68

J394 7.13 2,562.72 2,726.30 70.88

J398 7.13 2,574.17 2,726.30 65.92

J400 1.19 2,559.40 2,726.31 72.32

J402 1.19 2,577.64 2,726.44 64.48

J406 11.88 2,595.18 2,726.02 56.69

J408 0 2,564.66 2,725.97 69.9



J410 5.94 2,574.05 2,725.86 65.78

J414 3.56 2,573.24 2,725.86 66.13

J416 2.38 2,528.95 2,729.09 86.72

J418 1.19 2,568.25 2,728.77 69.56

J420 0 2,576.46 2,726.17 64.87

J422 0 2,576.47 2,726.17 64.87

J424 1.19 2,576.47 2,726.17 64.87

J426 0 2,576.47 2,726.17 64.86

J428 0 2,576.53 2,726.17 64.84

J430 1.19 2,576.79 2,726.17 64.72

J432 2.38 2,554.93 2,726.30 74.25

J436 0 2,580.96 2,726.44 63.04

J438 0 2,599.53 2,726.42 54.98

J470 12.83 2,555.66 2,726.10 73.85

J472 0 2,573.94 2,726.28 66.01

J474 0 2,573.79 2,725.94 65.93

J476 0 2,576.79 2,726.37 64.81

J478 0 2,552.52 2,726.12 75.22

J36 0 2,552.55 2,726.77 75.49

J38 36.83 2,534.76 2,726.89 83.25

J28 0 2,587.47 2,726.56 60.27

J30 1.19 2,564.14 2,726.62 70.4

J32 0 2,553.11 2,726.68 75.21

J34 0 2,556.65 2,726.71 73.69



ID Length (ft) Diameter (in) Velocity (ft/s) Headloss (ft) HL/1000 (ft/kft)

P11 309.95 12 0.6 0.07 0.23

P13 1,150.33 14 0.44 0.07 0.06

P15 1,515.49 10 0.1 0.01 0.01

P17 407.18 10 0.09 0 0.01

P19 988.77 10 0.08 0 0

P21 1,690.63 10 0.13 0.02 0.01

P23 177.59 12 0.13 0 0.01

P25 694.45 12 0.25 0.02 0.03

P27 252.91 12 0.25 0.01 0.03

P29 1,432.05 12 0.42 0.12 0.08

P31 638.89 12 0.42 0.05 0.08

P33 720.52 12 0.42 0.06 0.09

P35 349.27 12 0.42 0.03 0.09

P37 692.35 12 0.42 0.06 0.09

P41 318.66 2 0.12 0.02 0.07

P43 264.2 2 0.28 0.09 0.34

P45 297.51 2 0.21 0.08 0.26

P47 334.66 10 0.2 0.01 0.03

P49 626.3 10 0.08 0 0

P51 545.57 4 0.3 0.12 0.23

P53 437.64 4 0.54 0.3 0.69

P55 298.22 4 0.13 0.01 0.05

P57 916.7 4 0.34 0.26 0.28

P59 31.96 4 0.46 0.02 0.5

P61 383.42 2 0.25 0.1 0.26

P63 378.93 4 0.43 0.17 0.44

P65 302.86 4 0.37 0.1 0.35

P67 277.78 4 0.03 0 0

P69 358.62 4 0.24 0.05 0.15

P71 314.6 6 0.19 0.02 0.05

P73 337.72 4 0.23 0.05 0.14

P75 3,091.61 10 0.75 0.97 0.31

P77 1,053.65 10 0.93 0.49 0.46

P79 877.9 10 0.97 0.44 0.5

P81 604.77 10 0.99 0.31 0.52

P83 942.13 10 1.23 1.02 1.08

P85 166.14 10 1.61 0.3 1.78

P87 605.42 10 1.58 1.04 1.71

P89 362.16 8 0.01 0 0

P91 2,745.69 6 0.32 0.31 0.11

P93 50.73 4 0.17 0 0.08

P95 607.34 4 0.71 0.7 1.15

P97 913.27 4 0.3 0.21 0.23

P99 37.06 8 0.03 0 0

P101 24.22 8 1.11 0.03 1.17

Existing Peak Hour Velocity and Headloss



P103 613.37 10 0.69 0.16 0.26

P105 629.08 10 0.54 0.11 0.17

P107 320.71 10 0.52 0.05 0.16

P109 310.21 10 0.5 0.04 0.14

P111 309.67 10 0.42 0.03 0.1

P113 312.29 10 0.36 0.03 0.08

P115 312.62 10 0.38 0.03 0.09

P117 20.18 10 0.29 0 0.06

P119 31.58 10 0.08 0 0

P121 655.04 6 0.19 0.03 0.05

P123 270.01 8 0.04 0 0

P125 255.69 10 0.23 0.01 0.03

P127 320.83 10 0.1 0 0.01

P129 324.46 10 0.14 0 0.01

P131 297.94 10 0.17 0.01 0.02

P133 25.94 8 0.3 0 0.1

P135 291.06 8 0.74 0.16 0.55

P137 16.76 8 1.07 0.02 1.09

P139 292.09 8 1.14 0.35 1.22

P141 308.8 8 2.22 1.3 4.21

P143 168.99 8 2.42 0.83 4.91

P145 241.08 6 0.21 0.02 0.06

P147 324.76 4 1.16 0.92 2.83

P149 280.02 2 0.49 0.35 1.27

P153 283.24 4 1.01 0.62 2.19

P155 263.91 4 0.85 0.42 1.6

P157 614.55 4 0.79 0.86 1.39

P159 308.63 4 0.37 0.1 0.34

P161 589.55 4 0.19 0.06 0.1

P163 341.62 8 0 0 0

P165 29.87 4 0.06 0 0.02

P167 23.7 8 0.32 0 0.11

P169 342.87 8 0.26 0.02 0.06

P171 317.91 8 0.23 0.01 0.04

P173 303.6 8 0.17 0.01 0.03

P175 312.95 8 0.14 0.01 0.02

P177 293.93 8 0.1 0 0.01

P179 21.3 8 0.02 0 0

P181 29.28 8 0.08 0 0.01

P183 334.08 4 0.25 0.06 0.17

P185 317.95 8 0.35 0.03 0.1

P187 332.57 8 0.32 0.03 0.08

P189 315.65 4 0.26 0.06 0.18

P191 565.16 6 0.11 0.01 0.02

P193 653.53 4 0.51 0.4 0.62

P195 762.64 4 0.42 0.33 0.43

P197 739.81 4 0.12 0.03 0.04



P199 807.13 4 0.04 0 0

P201 831.38 4 0.04 0 0

P203 1,749.90 4 0.21 0.21 0.12

P205 567.57 4 0.21 0.07 0.12

P207 305.53 4 0.47 0.16 0.54

P209 15.96 4 0.25 0 0.17

P211 328.27 4 0.06 0 0.01

P213 306.91 4 0.09 0.01 0.02

P215 328.58 4 0.12 0.01 0.04

P217 24.43 4 0.18 0 0.07

P219 331.52 6 0.16 0.01 0.04

P221 310.2 6 0.14 0.01 0.03

P223 331.36 6 0.11 0.01 0.02

P225 43.53 4 0.2 0 0.11

P227 641.64 4 0.11 0.02 0.03

P229 387.82 10 0.05 0 0

P231 67.32 4 0.09 0 0.03

P233 35.34 4 0.09 0 0.02

P235 43.41 10 0.04 0 0.01

P237 266.19 4 0.32 0.07 0.26

P239 326.26 4 0.21 0.04 0.12

P241 319.32 10 0.32 0.03 0.09

P243 286.24 10 0.22 0.01 0.04

P245 367.01 6 0.16 0.01 0.03

P247 550.24 4 0.18 0.05 0.09

P249 295.41 10 0 0 0

P251 307.8 10 0.26 0.01 0.04

P253 689.5 10 0.25 0.03 0.04

P255 201.37 10 0 0 0

P257 258.22 10 0.24 0.01 0.04

P259 313.03 4 0.23 0.04 0.14

P261 313.97 4 0.11 0.01 0.03

P263 334.01 4 0.04 0 0.01

P265 323.77 8 0.03 0 0

P267 433.62 4 0.13 0.02 0.05

P269 179.78 10 0.45 0.03 0.17

P271 330.2 8 0.43 0.07 0.2

P273 284.56 8 0.14 0.01 0.03

P275 315.2 2 0.97 1.44 4.58

P277 601.76 4 0.12 0.03 0.04

P279 23.84 8 0.02 0 0

P281 300.91 4 0.64 0.29 0.95

P283 332.15 4 0.4 0.13 0.4

P285 293.97 2 0.76 0.85 2.9

P287 285.97 2 0.33 0.18 0.63

P289 293.54 8 4.44 4.45 15.16

P291 310.67 4 0.18 0.03 0.09



P293 308 4 0.03 0 0

P295 302.63 4 0.24 0.05 0.15

P297 290.38 8 0.05 0 0

P299 283.59 8 0.3 0.02 0.07

P301 280.49 8 0.05 0 0

P303 310.29 2 0.58 0.55 1.78

P305 260.6 2 0.34 0.17 0.65

P307 353.19 4 0.21 0.04 0.12

P309 382.48 4 0.33 0.11 0.28

P315 317.13 10 0.14 0 0.01

P317 299.26 4 0.3 0.07 0.23

P319 298.53 10 0.38 0.04 0.12

P321 325.47 10 0.18 0.01 0.02

P323 299.45 4 0.1 0.01 0.03

P325 326.42 6 0.47 0.08 0.24

P327 297.86 10 0.58 0.08 0.27

P329 322.09 6 0.43 0.06 0.2

P331 317.72 6 0.22 0.02 0.06

P333 585.16 10 0.75 0.25 0.43

P335 54.77 10 0.76 0.02 0.44

P337 938.87 2 0.24 0.24 0.25

P339 308.67 4 0.43 0.14 0.44

P341 305.8 4 0.18 0.03 0.09

P343 342.03 4 0 0 0

P345 327.48 8 0.07 0 0.01

P347 279.58 4 0.06 0 0.01

P349 355.22 4 0.24 0.05 0.15

P351 298.74 6 0.17 0.01 0.04

P353 227.72 6 0.18 0.01 0.05

P355 334.84 6 0.27 0.03 0.1

P357 302.73 6 0.31 0.04 0.13

P359 330.25 10 0.08 0 0.01

P361 304.65 4 0.29 0.06 0.21

P363 331.55 4 0.1 0.01 0.03

P365 297.04 4 0.01 0 0

P367 28.82 4 0.14 0 0.05

P369 202.19 2 0.49 0.26 1.27

P371 128.79 2 0.12 0.01 0.1

P373 321.06 10 0.22 0.01 0.04

P375 26.11 12 0.23 0 0.03

P377 276.41 6 0.24 0.02 0.08

P379 328.06 6 0.21 0.02 0.06

P381 278.62 6 0.17 0.01 0.04

P383 374 6 0.14 0.01 0.03

P385 360.77 2 0.13 0.04 0.11

P387 55.72 12 0.08 0 0

P389 252.47 6 0.28 0.03 0.1



P391 319.9 6 0.17 0.01 0.04

P393 288.28 6 0.12 0.01 0.02

P395 318.67 4 0.21 0.03 0.1

P397 295.39 6 0.19 0.02 0.05

P399 303.34 6 0.21 0.02 0.06

P401 319.7 6 0.26 0.03 0.09

P403 317.59 4 0.27 0.05 0.16

P405 304.81 4 0.15 0.02 0.05

P407 296.32 4 0.03 0 0

P409 259.86 12 0.29 0.01 0.04

P411 209.84 10 0.42 0.03 0.15

P413 284.73 4 0.2 0.03 0.11

P415 100.08 4 0.17 0.01 0.08

P417 272.46 6 0.02 0 0

P419 674.86 4 0 0 0

P421 356.76 4 0.42 0.16 0.44

P423 288.63 2 0.24 0.1 0.35

P425 316.08 6 0.03 0 0

P427 420.89 6 0.37 0.09 0.21

P429 384.86 6 0.15 0.01 0.04

P431 574.13 6 0.09 0.01 0.01

P433 680.04 6 0.56 0.24 0.36

P435 33.6 6 0.27 0 0.09

P437 412.89 6 0.29 0.04 0.11

P439 294.32 6 0.18 0.01 0.04

P441 410.33 6 0.16 0.01 0.04

P443 550.49 6 0.48 0.15 0.27

P445 606.42 6 0.3 0.07 0.11

P447 57.74 6 0.33 0.01 0.13

P449 662.79 6 0.19 0.03 0.05

P451 299.36 6 0.14 0.01 0.03

P455 267.4 6 0.32 0.03 0.13

P457 609.01 6 0.06 0 0.01

P459 312.63 6 0.01 0 0

P461 259.36 6 0.64 0.11 0.41

P463 66.59 6 0.01 0 0

P465 376.07 10 0.08 0 0

P467 311.1 10 0.13 0 0.01

P469 39.26 8 0 0 0

P471 17.11 10 0.09 0 0.01

P473 24.63 4 0.12 0 0.04

P475 23.05 4 0.04 0 0

P477 460 8 0.02 0 0

P479 62.34 8 0.01 0 0

P481 303.75 4 0.06 0 0.01

P483 97.07 4 0.03 0 0.01

P485 10.76 4 0.03 0 0



P487 44.62 8 0 0 0

P489 75.35 8 0 0 0

P491 161.45 4 0.03 0 0

P493 12.94 8 0.02 0 0

P495 512.42 12 1.97 0.77 1.5

P497 118.39 12 1.97 0.18 1.5

P501 186.61 12 0.25 0.01 0.03

P503 480.73 14 0.44 0.03 0.06

P543 339.26 10 0.17 0.01 0.02

P545 159.91 6 0.3 0.02 0.11

P547 104.75 6 0.09 0 0.01

P551 675.35 10 0.13 0.01 0.01

P553 268.94 10 0.21 0.01 0.03

P555 328.15 6 0.19 0.01 0.03

P39 1,419.58 12 0.42 0.12 0.09



 

 

 

Appendix I 

 

Future System Model 

Results 



ID Demand (gpm) Elevation (ft) Head (ft) Pressure (psi)

J10 0 2,662.03 2,725.27 27.4

J100 5.94 2,557.12 2,720.47 70.78

J102 3.56 2,555.23 2,720.39 71.56

J104 10.69 2,554.73 2,720.32 71.75

J106 9.51 2,555.01 2,720.27 71.6

J108 14.02 2,554.81 2,720.24 71.68

J110 7.13 2,555.23 2,720.20 71.48

J112 0 2,555.14 2,720.20 71.52

J114 5.94 2,553.03 2,720.20 72.43

J116 2.38 2,552.52 2,720.20 72.66

J118 5.94 2,554.85 2,720.20 71.64

J12 0 2,591.11 2,724.06 57.61

J120 4.75 2,555.86 2,720.20 71.21

J122 8.32 2,559.13 2,720.21 69.79

J124 8.32 2,563.20 2,720.21 68.04

J126 4.75 2,564.96 2,720.23 67.28

J128 0 2,564.91 2,720.23 67.3

J130 1.19 2,568.17 2,720.41 65.96

J132 1.19 2,568.13 2,720.43 65.99

J134 2.38 2,578.89 2,722.84 62.38

J136 8.08 2,555.14 2,720.20 71.52

J138 1.19 2,565.95 2,722.09 67.65

J14 5.94 2,576.79 2,721.89 62.87

J140 4.75 2,572.43 2,721.73 64.69

J144 25.9 2,555.44 2,720.42 71.48

J146 9.51 2,560.83 2,720.23 69.07

J148 7.13 2,555.49 2,720.22 71.38

J150 7.13 2,561.70 2,720.22 68.69

J152 2.38 2,564.93 2,720.22 67.29

J154 7.13 2,565.77 2,720.36 66.99

J156 4.75 2,563.05 2,720.33 68.15

J158 8.32 2,561.09 2,720.30 68.98

J16 9.51 2,576.79 2,721.33 62.63

J160 5.94 2,560.40 2,720.28 69.28

J162 5.94 2,559.07 2,720.26 69.84

J164 2.38 2,555.94 2,720.25 71.19

J166 0 2,555.59 2,720.25 71.35

J168 4.75 2,554.25 2,720.20 71.91

J170 25.9 2,555.19 2,720.21 71.51

J172 49.19 2,555.59 2,715.03 69.09

J174 21.39 2,556.99 2,714.04 68.05

J176 16.4 2,552.57 2,713.95 69.92

J178 10.69 2,543.60 2,714.04 73.85

J18 155.43 2,577.74 2,719.60 61.47

J180 6.89 2,546.49 2,714.49 72.8

Future Peak Hour Pressures



J182 17.82 2,570.65 2,716.19 63.06

J184 4.52 2,565.79 2,717.67 65.81

J186 1.19 2,564.98 2,719.85 67.11

J188 0 2,564.98 2,719.90 67.13

J190 1.19 2,562.09 2,719.93 68.39

J192 1.19 2,560.62 2,719.96 69.04

J194 3.56 2,563.18 2,720.01 67.95

J196 3.56 2,561.52 2,720.01 68.67

J198 2.38 2,559.66 2,719.95 69.46

J20 13.07 2,577.62 2,719.28 61.38

J200 2.38 2,560.71 2,719.90 68.98

J202 4.75 2,566.32 2,720.00 66.59

J204 8.32 2,572.66 2,720.36 64

J206 1.19 2,576.18 2,720.36 62.47

J208 0 2,574.48 2,720.36 63.21

J210 3.56 2,572.97 2,720.36 63.87

J212 2.38 2,577.59 2,720.36 61.86

J214 7.13 2,582.83 2,720.82 59.79

J216 5.94 2,589.34 2,720.90 57

J218 9.27 2,579.78 2,720.57 61.01

J22 19.96 2,577.60 2,719.27 61.38

J220 8.32 2,572.61 2,720.37 64.02

J222 7.13 2,574.20 2,720.36 63.33

J224 8.32 2,555.11 2,720.20 71.53

J226 1.19 2,553.97 2,720.20 72.02

J228 2.38 2,562.30 2,720.20 68.41

J230 1.19 2,562.69 2,720.20 68.25

J232 7.13 2,564.17 2,720.20 67.61

J234 4.75 2,561.06 2,720.16 68.94

J236 5.94 2,554.79 2,720.15 71.65

J238 2.38 2,552.23 2,720.16 72.76

J24 53.94 2,584.94 2,719.25 58.2

J240 1.19 2,559.95 2,720.16 69.42

J242 1.19 2,563.81 2,720.19 67.76

J244 8.32 2,565.93 2,720.62 67.03

J246 9.51 2,579.04 2,719.18 60.72

J248 9.27 2,553.59 2,720.53 72.33

J254 2.38 2,578.90 2,722.84 62.37

J256 9.51 2,578.61 2,722.50 62.35

J258 8.32 2,577.38 2,722.33 62.81

J26 13.07 2,576.97 2,719.25 61.65

J260 10.69 2,576.51 2,720.89 62.56

J262 0 2,550.74 2,734.40 79.58

J264 8.32 2,563.86 2,720.24 67.76

J266 8.08 2,566.73 2,720.28 66.53

J268 8.32 2,552.52 2,720.20 72.66

J270 2.38 2,568.13 2,720.40 65.98



J272 4.75 2,555.68 2,720.25 71.31

J274 7.13 2,577.96 2,707.79 56.25

J276 19.96 2,577.30 2,703.08 54.5

J278 11.64 2,577.01 2,720.37 62.12

J28 17.11 2,587.47 2,719.31 57.13

J280 17.82 2,586.68 2,721.15 58.27

J284 7.13 2,591.69 2,721.18 56.11

J286 11.88 2,602.87 2,721.20 51.27

J288 11.64 2,605.67 2,721.23 50.07

J292 24.95 2,600.28 2,721.32 52.44

J294 25.43 2,599.51 2,721.83 53

J296 28.52 2,601.07 2,721.08 52

J298 47.05 2,609.29 2,720.99 48.4

J30 28.28 2,564.14 2,719.34 67.25

J300 5.94 2,591.51 2,723.85 57.34

J302 17.59 2,577.45 2,714.27 59.29

J304 9.51 2,574.61 2,719.90 62.95

J306 7.13 2,577.21 2,719.50 61.66

J308 13.07 2,574.83 2,719.23 62.57

J310 8.32 2,575.29 2,719.24 62.37

J312 3.56 2,574.40 2,719.33 62.8

J314 1.19 2,577.27 2,719.55 61.65

J316 2.38 2,573.33 2,719.73 63.43

J318 3.56 2,569.40 2,719.97 65.24

J32 12.83 2,553.11 2,719.40 72.05

J320 4.75 2,567.82 2,720.20 66.03

J322 9.27 2,572.17 2,720.00 64.05

J324 6.89 2,575.78 2,719.81 62.41

J326 0 2,573.96 2,719.73 63.16

J328 4.75 2,571.05 2,719.48 64.31

J330 1.19 2,575.92 2,719.72 62.31

J332 0 2,564.32 2,720.18 67.54

J334 1.19 2,564.36 2,720.18 67.52

J336 2.38 2,563.65 2,720.07 67.78

J338 3.56 2,567.01 2,719.94 66.26

J34 29.94 2,556.65 2,719.43 70.54

J340 2.38 2,577.78 2,719.84 61.56

J342 3.56 2,569.16 2,719.73 65.24

J344 3.56 2,564.67 2,720.18 67.39

J346 9.27 2,564.99 2,720.13 67.22

J348 4.75 2,561.71 2,720.09 68.62

J350 11.64 2,553.36 2,720.06 72.23

J352 1.19 2,566.40 2,720.06 66.58

J354 4.75 2,566.95 2,720.12 66.37

J356 7.13 2,567.49 2,720.20 66.17

J358 4.75 2,568.75 2,720.09 65.58

J36 6.89 2,552.55 2,719.52 72.35



J360 4.75 2,566.40 2,720.03 66.57

J362 0 2,563.86 2,720.19 67.74

J364 1.19 2,568.03 2,719.20 65.5

J366 4.75 2,569.35 2,719.18 64.92

J368 24.71 2,551.59 2,718.76 72.43

J370 14.26 2,571.78 2,718.88 63.74

J372 2.38 2,573.69 2,718.78 62.87

J374 17.59 2,579.28 2,718.89 60.49

J376 25.9 2,573.29 2,718.72 63.02

J378 8.32 2,571.76 2,718.67 63.66

J38 29.7 2,534.76 2,719.72 80.14

J380 11.88 2,579.72 2,718.96 60.33

J382 2.38 2,580.20 2,718.97 60.13

J384 5.7 2,579.86 2,719.14 60.35

J386 1.19 2,579.84 2,719.16 60.37

J388 5.94 2,574.96 2,718.98 62.4

J390 10.69 2,573.75 2,718.99 62.93

J392 9.51 2,560.88 2,718.85 68.45

J394 28.28 2,562.72 2,718.85 67.65

J398 15.45 2,574.17 2,718.93 62.72

J40 4.75 2,576.79 2,721.60 62.74

J400 29.7 2,559.40 2,718.81 69.07

J402 2.38 2,577.64 2,719.25 61.36

J406 11.88 2,595.18 2,721.17 54.59

J408 0 2,564.66 2,720.18 67.39

J410 5.94 2,574.05 2,719.33 62.95

J414 3.56 2,573.24 2,719.18 63.24

J416 58.7 2,528.95 2,723.45 84.28

J418 5.94 2,568.25 2,724.06 67.51

J42 8.32 2,577.12 2,720.06 61.93

J420 1.19 2,576.46 2,719.64 62.04

J422 0 2,576.47 2,719.64 62.04

J424 2.38 2,576.47 2,719.64 62.04

J426 2.38 2,576.47 2,719.64 62.03

J428 0 2,576.53 2,719.64 62.01

J430 2.38 2,576.79 2,719.64 61.89

J432 3.56 2,554.93 2,720.39 71.69

J436 4.75 2,580.96 2,719.25 59.92

J438 0 2,599.53 2,724.56 54.18

J44 2.38 2,576.79 2,720.09 62.09

J46 13.07 2,577.00 2,720.07 61.99

J470 12.83 2,555.66 2,720.20 71.29

J472 7.13 2,573.94 2,718.93 62.82

J474 14.26 2,573.79 2,718.67 62.78

J476 9.51 2,576.79 2,720.11 62.1

J478 0 2,552.52 2,720.20 72.65

J48 7.13 2,577.45 2,720.06 61.79



J482 8.32 2,536.94 2,719.72 79.2

J484 0 2,535.46 2,719.72 79.84

J486 0 2,535.15 2,719.72 79.97

J50 4.75 2,578.11 2,719.19 61.13

J52 7.13 2,577.96 2,719.14 61.18

J54 3.56 2,577.78 2,719.23 61.29

J56 2.38 2,577.45 2,719.68 61.63

J58 1.19 2,577.45 2,719.72 61.64

J62 4.75 2,574.88 2,719.23 62.55

J64 9.51 2,575.12 2,719.18 62.42

J66 2.38 2,573.30 2,719.18 63.21

J68 8.32 2,577.17 2,719.04 61.47

J70 53.47 2,548.25 2,721.17 74.93

J72 36.12 2,558.84 2,722.00 70.7

J74 23.76 2,557.75 2,722.84 71.54

J76 10.69 2,560.89 2,723.51 70.46

J78 4.52 2,580.42 2,726.02 63.09

J80 8.32 2,579.18 2,725.59 63.44

J82 4.75 2,575.71 2,724.06 64.28

J84 1.19 2,518.70 2,724.06 88.98

J86 11.88 2,561.40 2,721.00 69.16

J88 7.13 2,562.42 2,721.07 68.75

J90 13.07 2,568.84 2,720.91 65.89

J92 7.13 2,573.27 2,720.91 63.97

J94 1.19 2,573.27 2,720.91 63.97

J96 5.94 2,572.60 2,720.87 64.24

J98 13.07 2,568.43 2,720.63 65.95



ID Length (ft) Diameter (in) Velocity (ft/s) Headloss (ft) HL/1000 (ft/kft)

P101 24.22 8 1.36 0.04 1.69

P103 613.37 10 0.85 0.24 0.39

P105 629.08 10 0.68 0.16 0.26

P107 320.71 10 0.66 0.08 0.24

P109 310.21 10 0.63 0.07 0.22

P11 309.95 12 2.85 1.29 4.16

P111 309.67 10 0.54 0.05 0.17

P113 312.29 10 0.39 0.03 0.09

P115 312.62 10 0.45 0.04 0.12

P117 20.18 10 0.1 0 0.01

P119 31.58 10 0.06 0 0

P121 655.04 6 0.02 0 0

P123 270.01 8 0.06 0 0

P125 594.95 10 0.01 0 0

P127 320.83 10 0.17 0.01 0.02

P129 324.46 10 0.21 0.01 0.03

P13 671.04 14 2.1 0.71 1.05

P131 297.94 10 0.24 0.01 0.04

P133 25.94 8 0.4 0 0.18

P135 291.06 8 0.78 0.18 0.61

P137 16.76 8 1.22 0.02 1.37

P139 292.09 8 1.34 0.48 1.64

P141 308.8 8 2.76 1.94 6.27

P143 168.99 8 2.96 1.21 7.17

P145 241.08 6 0.09 0 0.01

P147 324.76 4 1.47 1.42 4.37

P149 280.02 2 0.49 0.35 1.27

P15 1,515.49 10 1.71 2.17 1.43

P153 283.24 4 1.31 1.01 3.57

P155 263.91 4 1.01 0.58 2.19

P157 614.55 4 0.35 0.19 0.31

P159 308.63 4 0.13 0.02 0.05

P161 589.55 4 0.05 0 0.01

P163 341.62 8 0.06 0 0

P165 29.87 4 0.29 0.01 0.21

P167 23.7 8 0.43 0 0.21

P169 342.87 8 0.37 0.04 0.11

P17 407.18 10 1.67 0.56 1.36

P171 317.91 8 0.34 0.03 0.09

P173 303.6 8 0.28 0.02 0.07

P175 312.95 8 0.25 0.02 0.05

P177 293.93 8 0.21 0.01 0.04

P179 21.3 8 0.13 0 0.01

P181 29.28 8 0.21 0 0.04

P183 334.08 4 0.24 0.05 0.15
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P185 317.95 8 0.08 0 0.01

P187 332.57 8 0.05 0 0

P189 315.65 4 0.29 0.07 0.22

P19 988.77 10 1.58 1.22 1.24

P191 565.16 6 0.29 0.06 0.1

P193 653.53 4 2.02 5.17 7.91

P195 762.64 4 0.76 0.99 1.3

P197 739.81 4 0.22 0.09 0.13

P199 807.13 4 0.2 0.09 0.11

P201 831.38 4 0.48 0.45 0.54

P203 1,749.90 4 0.65 1.7 0.97

P205 567.57 4 1.11 1.47 2.6

P207 305.53 4 1.91 2.19 7.16

P209 15.96 4 1.21 0.05 3.06

P21 1,690.63 10 0.58 0.32 0.19

P211 328.27 4 0.17 0.03 0.08

P213 306.91 4 0.2 0.03 0.11

P215 328.58 4 0.23 0.05 0.14

P217 24.43 4 0.15 0 0.06

P219 331.52 6 0.38 0.06 0.19

P221 310.2 6 0.35 0.05 0.16

P223 331.36 6 0.33 0.05 0.14

P225 43.53 4 1.04 0.1 2.31

P227 641.64 4 0.48 0.36 0.56

P229 387.82 10 0.11 0 0.01

P23 177.59 12 0.36 0.01 0.06

P231 67.32 4 0.09 0 0.03

P233 35.34 4 0.09 0 0.03

P235 43.41 10 0.13 0 0.01

P237 266.19 4 0.88 0.45 1.7

P239 326.26 4 0.31 0.08 0.24

P241 319.32 10 1.19 0.32 1.01

P243 286.24 10 0.99 0.21 0.72

P245 367.01 6 0.08 0 0.01

P247 550.24 4 0 0 0

P249 295.41 10 0.03 0 0

P25 694.45 12 0.19 0.01 0.02

P251 307.8 10 0.09 0 0.01

P253 689.5 10 0.05 0 0

P255 201.37 10 0 0 0

P257 258.22 10 0.04 0 0

P259 313.03 4 0.2 0.04 0.11

P261 313.97 4 0.08 0.01 0.02

P263 334.01 4 0.07 0.01 0.02

P265 323.77 8 0.03 0 0

P267 433.62 4 0.16 0.03 0.07

P269 179.78 10 0.17 0 0.03



P27 252.91 12 0.04 0 0

P271 330.2 8 0.3 0.03 0.11

P273 284.56 8 0.17 0.01 0.04

P275 315.2 2 0.97 1.44 4.58

P277 601.76 4 0.24 0.09 0.15

P279 23.84 8 0.02 0 0

P281 300.91 4 0.71 0.34 1.13

P283 332.15 4 0.46 0.17 0.52

P285 293.97 2 1.01 1.44 4.9

P287 285.97 2 0.09 0.01 0.05

P289 293.54 8 6.25 8.38 28.54

P29 1,432.05 12 0.27 0.06 0.04

P291 310.67 4 0.03 0 0

P293 308 4 0.24 0.05 0.15

P295 302.63 4 0.45 0.15 0.48

P297 290.38 8 0.05 0 0

P299 283.59 8 0.41 0.04 0.13

P301 280.49 8 0.18 0.01 0.04

P303 310.29 2 2.77 9.88 31.83

P305 260.6 2 2.04 4.71 18.08

P307 353.19 4 0.68 0.37 1.04

P309 382.48 4 0.97 0.78 2.05

P31 638.89 12 0.32 0.03 0.05

P315 317.13 10 0.31 0.02 0.06

P317 299.26 4 0.76 0.38 1.28

P319 298.53 10 1.26 0.34 1.13

P321 325.47 10 0.41 0.03 0.1

P323 299.45 4 0.39 0.11 0.38

P325 326.42 6 1.32 0.52 1.59

P327 297.86 10 1.72 0.6 2.02

P329 322.09 6 0.86 0.23 0.72

P33 720.52 12 0.4 0.06 0.08

P331 317.72 6 0.53 0.1 0.3

P333 585.16 10 2.3 2.02 3.45

P335 54.77 10 2.39 0.2 3.72

P337 938.87 2 1.8 9.58 10.2

P339 308.67 4 1.01 0.67 2.18

P341 305.8 4 0.76 0.4 1.31

P343 342.03 4 0.58 0.27 0.79

P345 327.48 8 0.09 0 0.01

P347 279.58 4 0.1 0.01 0.03

P349 355.22 4 0.31 0.09 0.25

P35 349.27 12 0.44 0.03 0.09

P351 298.74 6 0.81 0.23 0.76

P353 227.72 6 0.82 0.18 0.78

P355 334.84 6 0.78 0.24 0.71

P357 302.73 6 0.82 0.23 0.77



P359 330.25 10 0.81 0.16 0.5

P361 304.65 4 0.73 0.36 1.2

P363 331.55 4 0.49 0.19 0.58

P365 297.04 4 0.32 0.08 0.25

P367 28.82 4 0.16 0 0.08

P369 202.19 2 0.49 0.26 1.27

P37 692.35 12 0.52 0.09 0.13

P371 128.79 2 0.12 0.01 0.1

P373 321.06 10 0.24 0.01 0.04

P375 26.11 12 0.06 0 0.01

P377 276.41 6 0.59 0.12 0.43

P379 328.06 6 0.57 0.13 0.39

P381 278.62 6 0.53 0.1 0.34

P383 374 6 0.5 0.12 0.31

P385 360.77 2 0.45 0.4 1.11

P387 55.72 12 0.11 0 0.01

P389 252.47 6 0.41 0.05 0.22

P39 1,419.58 12 0.54 0.2 0.14

P391 319.9 6 0.31 0.04 0.13

P393 288.28 6 0.25 0.03 0.09

P395 318.67 4 0.27 0.05 0.16

P397 295.39 6 0.37 0.05 0.18

P399 303.34 6 0.38 0.06 0.19

P401 319.7 6 0.44 0.08 0.24

P403 317.59 4 0.41 0.11 0.35

P405 304.81 4 0.29 0.06 0.19

P407 296.32 4 0.17 0.02 0.07

P409 259.86 12 0.1 0 0.01

P41 318.66 2 0.49 0.29 0.9

P411 209.84 10 0.14 0 0.02

P413 284.73 4 0.92 0.52 1.84

P415 100.08 4 0.26 0.02 0.18

P417 272.46 6 0.06 0 0.01

P419 674.86 4 0.63 0.44 0.65

P421 356.76 4 0.42 0.16 0.44

P423 288.63 2 0.24 0.1 0.35

P425 316.08 6 0.61 0.14 0.46

P427 420.89 6 0.48 0.15 0.35

P429 384.86 6 0.55 0.17 0.44

P43 264.2 2 1.2 1.27 4.82

P431 574.13 6 0.26 0.05 0.09

P433 680.04 6 0.27 0.06 0.09

P435 33.6 6 0.58 0.01 0.38

P437 412.89 6 0.61 0.17 0.41

P439 294.32 6 0.22 0.02 0.06

P441 410.33 6 0.24 0.03 0.07

P443 550.49 6 0.45 0.13 0.24



P445 606.42 6 0.18 0.03 0.04

P447 57.74 6 0.47 0.01 0.23

P449 662.79 6 0.44 0.14 0.21

P45 297.51 2 0.13 0.03 0.11

P451 299.36 6 0 0 0

P455 267.4 6 0.4 0.05 0.19

P457 609.01 6 0.32 0.08 0.13

P459 312.63 6 0.34 0.04 0.13

P461 259.36 6 1.03 0.26 1.01

P463 66.59 6 0.03 0 0

P465 376.07 10 0.23 0.01 0.03

P467 311.1 10 0.28 0.02 0.05

P469 39.26 8 0 0 0

P47 334.66 10 0.32 0.02 0.06

P471 17.11 10 0.43 0 0.13

P473 24.63 4 0.04 0 0.01

P475 23.05 4 0.05 0 0.01

P477 460 8 0.37 0.05 0.11

P479 62.34 8 0.04 0 0

P481 303.75 4 0.21 0.04 0.12

P483 97.07 4 0.12 0 0.04

P485 10.76 4 0.06 0 0.02

P487 44.62 8 0.02 0 0

P489 75.35 8 0 0 0

P49 626.3 10 0.17 0.01 0.02

P491 161.45 4 0.06 0 0.01

P493 12.94 8 0.02 0 0.02

P495 512.42 12 2.78 1.45 2.83

P497 118.39 12 2.78 0.33 2.83

P501 186.61 12 0.03 0 0

P503 480.73 14 2.1 0.51 1.05

P51 545.57 4 0.85 0.87 1.59

P53 437.64 4 0.19 0.05 0.1

P543 339.26 10 0.06 0 0

P545 159.91 6 0.1 0 0.01

P547 104.75 6 0.09 0 0.01

P55 298.22 4 0.34 0.09 0.29

P551 675.35 10 1.21 0.51 0.75

P553 268.94 10 0.33 0.02 0.07

P555 328.15 6 0.02 0 0

P559 412.47 10 0.03 0 0

P563 742.3 10 0 0 0

P569 220.34 10 0 0 0

P57 916.7 4 0.45 0.45 0.49

P571 1,267.98 10 0 0 0

P59 31.96 4 0.72 0.04 1.18

P61 383.42 2 0.48 0.34 0.89



P63 378.93 4 0.63 0.35 0.93

P65 302.86 4 0.02 0 0

P67 277.78 4 0.25 0.05 0.16

P69 358.62 4 0.01 0 0

P71 314.6 6 0.61 0.14 0.45

P73 337.72 4 0.35 0.1 0.3

P75 3,091.61 10 0.94 1.45 0.47

P77 1,053.65 10 1.24 0.83 0.78

P79 877.9 10 1.39 0.85 0.97

P81 604.77 10 1.48 0.66 1.09

P83 942.13 10 2 2.52 2.67

P85 166.14 10 1.98 0.43 2.62

P87 605.42 10 1.94 1.53 2.53

P89 362.16 8 0.01 0 0

P91 2,745.69 6 0.23 0.17 0.06

P93 50.73 4 0.8 0.07 1.43

P95 607.34 4 0.33 0.17 0.28

P97 913.27 4 0.03 0 0

P99 37.06 8 0.05 0 0
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