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AUTHORIZATION 

In October 2013, the City of Lava Hot Springs, Idaho contracted with Keller Associates to 
prepare a Water Facilities Planning Study and Environmental Information Document in 
accordance with IDAPA 58.01.22 to evaluate the City’s water supply and distribution system 
and develop a plan to meet future system demands.  The study was funded by a 50/50 grant 
through the Idaho Department of Environmental Quality (Grant Number DWG-148-2014-5). 
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CHAPTER 1 INTRODUCTION 

1.1 PROJECT PURPOSE & NEED 
This report presents the findings and recommendations relating to the Lava Hot Springs 
Municipal Water System Study. This study was commissioned by the City in an effort to 
determine the current state of the water system and to plan for future needs. Keller Associates 
has worked as part of a technical review committee with key City staff to understand the 
challenges currently facing the system and develop practical, cost-effective solutions. Keller 
Associates gratefully recognizes the City administrative and support staff, and all others 
involved for their support and assistance in the completion of this study. 

1.2 SCOPE 
The Scope of this study includes the following: 
 
 Identify and evaluate standards, recommendations, and design criteria for: 

o Water supply 
o Storage 
o Pressure requirements 
o Fire protection 

 Existing Facilities Condition and Evaluation 
o Compilation of data concerning the age and condition of the existing water 

system, including but not limited to pipelines, valves, the reservoir, springs, wells, 
and other facilities 

o Evaluation of the existing water system components 
– System pressures 
– Pressure zones 
– Facility and pipe capacities 
– Available fire protection 
– Water supply 
– Water storage 
– Transmission and delivery 

o Outline of prioritized recommended improvements 
 Identify and describe environmental conditions within the planning area 
 Model Existing Water Facilities 

o Compile and review in the model: 
– Study area boundaries 
– Inventory of existing facilities 
– Type and amount of water consumption and production 
– Existing and projected land use and population 

o Develop alternative solutions to address potential system deficiencies 
 Master Planning and Capital Improvement Plan 

o Develop population projections (20-yr and 40-yr) 
o Review current and future water supply and storage needs 
o Prepare Master Plan including: 

– Future facility needs 
– Replacement and pipeline extensions 

o Develop an estimated schedule for capital improvements and a summary of 
potential impacts on rates 

o Discuss funding sources and options 
 Report Preparation 
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o Submit to City of Lava Hot Springs for their review and approval 
o Submit to Idaho Department of Environmental Quality for review and approval 

 Public Participation, Presentations, and Meetings 

1.3 REPORT ORGANIZATION 
This report is intended to methodically describe the City of Lava Hot Springs’ complete water 
system including the five (5) main components: source water, storage, transmission, delivery, 
and treatment. The report is organized to address these items in regard to the current and future 
conditions. The table of contents breaks down the chapters and lists the appendices. List of 
tables and figures are included after the table of contents. Chapters in the report include: 
 

 Chapter 1 – Introduction 
 Chapter 2 – Existing Environmental Conditions 
 Chapter 3 – Existing Facilities Condition & Evaluation 
 Chapter 4 –  Future Conditions 
 Chapter 5 – Development & Evaluation of Alternatives 
 Chapter 6 – Implementation & Funding Analysis 

 
Existing environmental conditions are presented in Chapter 2, design criteria, existing system 
facility conditions and identified system deficiencies will be discussed in Chapter 3, future 
conditions are discussed in Chapter 4,  alternatives to mitigate the deficiencies to meet current 
and future demands are evaluated in Chapter 5, and Chapter 6 will cover the selected 
alternatives, project implementation and funding.  

1.4 ABBREVIATIONS 
 ADD average day demand 
 AWWA American Water Works Association 
 bgs below ground surface 
 cfs cubic feet per second 
 DEQ Idaho Department of Environmental Quality 
 EPA United States Environmental Protection Agency 
 FFD fire flow demand 
 ft foot 
 fps feet per second 
 gal gallons 
 gpcd gallons per capita per day 
 gpm gallons per minute 
 Hp horsepower 
 IDWR Idaho Department of Water Resources 
 IOC inorganic chemical 
 kW kilowatt 
 MCL maximum contaminant level 
 MDD maximum day demand 
 mg/L milligrams per liter 
 MG million gallons 
 PHD peak hour demand 
 POD point of diversion 
 ppb parts per billion 
 ppm parts per million 
 psi pounds per square inch 
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 SDWA Safe Drinking Water Act 
 SOC synthetic organic chemical 
 VOC volatile organic chemicals 
 WFPS Water Facilities Planning Study 

1.5 DEFINITION OF TERMS 
 Average Day Demand (ADD) – the volume of water supplied to the system in a year 

divided by 365 days 
 Consumption – refers to the volume of water customer’s use. Consumption is 

generally measured with a water meter installed at each consumer’s connection to 
the water system. In cases where a water system is not equipped with water meters 
at individual connections, consumers are charged a flat rate for water usage. 

 Demand – refers to the water needed to meet residential, commercial, industrial, and 
public water needs over a period of time, as well as the system losses that are 
associated with the demand. Demands on the water system vary by the time of day 
and season. Due to varying consumer needs, system condition, and other factors, 
individual communities have unique water demand patterns. Volumetric rates (gpm 
or cfs), volumes (gal or MG), and per capita demand (gpcd) are often used to 
quantify the demand placed on a system. 

 Demand Factors – also referred to as peaking factors. Demand factors define the 
relationships between ADD, MDD, and PHD. 

 Fire Flow (FFD) – flow required to supply a sufficient quantity of water to fight a fire. 
The International Fire Code establishes fire flow requirements and is the accepted 
code in the State of Idaho. 

 Firm Pumping Capacity – the total pumping capacity that a pump system can deliver 
with the largest pump out of service. 

 Maximum Contaminant Level (MCL) – refers to the greatest concentration of a 
contaminant allowed in drinking water often reported in ppm, ppb, mg/L, or μg/L. 

 Maximum day Demand (MDD) – the maximum volumetric rate or volume of water 
supplied to the system in one day during a year. 

 Peak Hour Demand (PHD) – the maximum volumetric rate or volume of water 
supplied to the system in one hour during a year. 

 Safe Drinking Water Act (SDWA) – United States regulation passed by Congress in 
1974 to protect public health by regulating public drinking water. The Act was 
amended in 1986 and 1996 and is enforced by the EPA. 

 Total Pumping Capacity – the total pumping capacity of all pumps within a pumping 
system. 
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CHAPTER 2 EXISTING ENVIRONMENTAL CONDITIONS 

This portion of the report presents a general overview of existing environmental conditions 
within the study area. An Environmental Information Document (EID) for improvements will be 
prepared in conjunction with this study. The EID contains descriptions of environmental 
conditions in the planning area, with the intent of identifying potential environmental impacts that 
may arise when implementing the proposed improvements.  

2.1 PROPOSED PROJECT PLANNING AREA IDENTIFICATION 
The City of Lava Hot Springs is located in Bannock County, Idaho along State Highway 30 in 
south-eastern Idaho approximately 12 miles east of McCammon and I-15. The City is located 
within Township 9 South, Range 38 East, Boise Meridian. Figure 2-1 shows a map of the 
vicinity. 
 

     

Figure 2-1: Vicinity Map 

City of Lava 
Hot Springs 
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This Water Facilities Planning Study is based on a specific proposed project planning area 
which incorporates the area and population which the water system could reasonably be 
expected to serve for the 20-yr planning period (from 2014 to 2034).  
 
The proposed project planning area is shown in Figure 2-2. All of the figures for this chapter are 
located at the end of this chapter. The delineation of this planning area boundary is developed 
based on current city limits, existing water system piping, recent and planned developments, 
land use regulations (zoning), and topography. In discussions with the City, areas anticipated to 
be developed and a potential resort area increased the size of the planning area to that shown 
on the maps. 

2.2 PHYSIOGRAPHY, TOPOGRAPHY, GEOLOGY, AND SOILS 
Lava Hot Springs is situated in the mountainous valley of the Portneuf River. Numerous hot 
springs have made the City a popular resort destination. The highest elevation at the western 
side of Lava Hot Springs is about 5,100 ft and drops to 5,010 ft at the north-eastern side of the 
City. A topographic map of the area is shown in Figure 2-3. 

 
The State of Idaho is ranked 5th in the Nation for earthquake hazard. The probability earthquake 
map in Figure 2-4 shows a 60-80% probability of an earthquake with a magnitude greater than 
5.0 in the next 50 years (U.S. Geological Survey, 2010).  

Southeastern Idaho is seismically active. Most remembered is the 7.2, Mount Borah earthquake 
in October of 1983, which resulted in serious damage and loss of life. Figure 2-5 shows the 
Class A Quaternary Faults, divided by age of last known movement and their corresponding 
color: 

 Historic are the most recent, known movement less than about 150 years. (Red) 
 Holocene-Latest Pleistocene is younger than 15,000 years. (Yellow) 
 Late Quaternary is younger than 130,000 years. (Green) 
 Mid to Late Quaternary is younger than 750,000 years. (Blue) 
 Quaternary are younger than 1,600,000 years. (Black)  
 Class B is defined as geologic evidence demonstrates the existence of Quaternary 

deformation, but either (1) the fault might not extend deeply enough to be a potential 
source of significant earthquakes, or (2) the currently available geologic evidence is 
too strong to confidently assign the feature to Class C but not strong enough to 
assign it to Class A. 

According to the United States Geological Survey (USGS), the Quaternary faults are believed to 
be the sources of earthquakes larger than 6.0 in magnitudes. The Quaternary faults shown on 
the included map have the most potential for future large earthquakes and provide a fairly 
accurate picture of earthquake hazards (U.S. Geological Society, 2004). 
 
The City of Lava Hot Springs is located west of the East Gem Valley fault. This fault is classified 
as Major late Quaternary which is known to have moved more than 700 meters in the last 
130,000 years (Idaho Geological Survey). Sufficient emergency power and a diversified water 
supply system are necessary to mitigate potential disaster hardships for municipalities like Lava 
Hot Springs. 
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The primary soil units in the Lava Hot Springs project area include Ririe silt loam with 1 to 4 and 
4 to 12 percent slopes. Downata-Bear Lake complex can be considered prime farmland if 
irrigated and either protected from flooding or not frequently flooded during the growing season. 
See Table 2-1. The NRCS soil report is included in Appendix A. 
 
All the soils in the study area pose a low to medium risk of corrosion to concrete and low to high 
risk of corrosion to steel. Care will be taken to ensure buried steel and iron pipe, fittings, and 
valves are coated with an appropriate coating to prevent damage from external corrosion. The 
shallow excavations ratings indicate that the majority of the soil in the area is “somewhat limited” 
or “very limited” for shallow excavations. Special planning, design and installation will be 
adopted to minimize specified limitations (Natural Resources Conservation Service, 2013). 

2.3 SURFACE & GROUND WATER HYDROLOGY 
The Portneuf River, a tributary of the Snake River, runs through the City of Lava Hot Springs. 
Fish Creek and Dempsey Creek are the main contributors to the Portneuf River in the area 
around Lava Hot Springs. See Figure 2-2. The study area is famous for its thermal resources. 
The springs are located east of the City, off Highway 30 near Fish Creek.  
 
Ground water occurs in most geologic units with the principal aquifer comprised of basalt. The 
main source of ground water recharge to the basalt aquifer is precipitation on the valley floor 
and surrounding mountains. Other sources of recharge include underflow from the Soda 
Springs hydrologic province, percolation from irrigation, canal leakage and stream losses (Idaho 
Rural Water Association, 2004). There are numerous ground water wells in the project area. 
Data from IDWR was analyzed to examine on a more local scale any smaller perched aquifers 
or other small aquifer systems. The site is not located over or near any perched aquifers. The 
groundwater in the area may be classified as a ‘Pliocene and younger basaltic-rock aquifer.’ 
Groundwater flow maps show on a large scale the groundwater follows the Portneuf River 
heading west near Lava Hot Springs. 
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Table 2-1 Soils in the Proposed Project Planning Area 

Map Unit Name Acres Percent Rating* 

Arbone silt loam, 1 to 4 percent slopes  30.1 1.60% PFL if 
irrigated 

Arbone silt loam, 4 to 12 percent slopes  3.7 0.20% Not PFL 
Camelback-Cedarhill, high precipitation-Lanoak complex, 20 to 
50 percent slopes  2.2 0.10% Not PFL 
Cedarhill very cobbly silt loam, 30 to 60 percent slopes  42.5 2.20% Not PFL 
Cedarhill-Ireland-Rock outcrop complex, 30 to 60 percent slopes  157.5 8.30% Not PFL 
Cedarhill-Ririe-Watercanyon complex, 30 to 60 percent slopes  51 2.70% Not PFL 
Cedarhill, high precipitation-Hondoho-Arbone complex, 20 to 50 
percent slopes  111 5.80% Not PFL 

Downata-Bear Lake complex, drained, 0 to 1 percent slopes 165.4 8.70% PFL if 
irrigated 

Downey-Arimo complex, 0 to 3 percent slopes  15.1 0.80% PFL if 
irrigated 

Hades-Camelback-Lanoak complex, 20 to 50 percent slopes  6.1 0.30% Not PFL 

Inkom silt loam, drained, 0 to 1 percent slopes  118.5 6.20% PFL if 
irrigated 

Joevar silt loam, 0 to 3 percent slopes  48.1 2.50% PFL if 
irrigated 

Lanoak silt loam, 4 to 12 percent slopes  41.6 2.20% Not PFL 
Lanoak-Camelback complex, 20 to 50 percent slopes  32.4 1.70% Not PFL 
Lanoak-Hades complex, 6 to 20 percent slopes  15.9 0.80% Not PFL 

Rexburg silt loam, 1 to 4 percent slopes  45.5 2.40% PFL if 
irrigated 

Rexburg silt loam, 4 to 12 percent slopes  34.4 1.80% Not PFL 
Rexburg silt loam, 12 to 20 percent slopes  22.8 1.20% Not PFL 

Ririe silt loam, 1 to 4 percent slopes  350.6 18.40% PFL if 
irrigated 

Ririe silt loam, 4 to 12 percent slopes  480.7 25.20% Not PFL 
Ririe silt loam, 12 to 20 percent slopes  38 2.00% Not PFL 
Ririe-Watercanyon complex, 12 to 20 percent slopes  68 3.60% Not PFL 
Water  27.7 1.50%   
Totals for Area of Interest 1,908.70 100.00%   

* PFL – Prime land if irrigated 

2.4 FAUNA, FLORA, AND NATURAL COMMUNITIES 
The species documented in the project area that are listed as endangered, threatened, 
proposed, and candidate species by the US Fish and Game are listed below in Table 2-2 (U.S. 
Fish & Wildlife Service, 2014): 
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Table 2-2 Endangered Species Act – Species List 

Birds Status 
Greater sage-grouse (Centrocercus urophasianus) Candidate 
Yellow-Billed Cuckoo (Coccyzus Americanus) Proposed Threatened  
Flowering Plants  Status 
Ute ladies'-tresses (Spiranthes diluvialis) Threatened  
Mammals Status 
North American wolverine (Gulo gulo luscus)  Proposed Threatened 
Snails Status 
Bliss Rapids snail (Taylorconcha serpenticola) Threatened  
Snake River Physa snail (Physa natricina) Endangered 

 
These species are not anticipated to be found within the Lava Hot Springs urban area. 
Construction activities on the transmission line from the springs may have minimal impact on 
the listed species.  

 
The area to the west of Lava Hot Springs is primarily farmland for pasture and hay. Baldy 
Mountain is located south of the City; Northeast of Lava Hot Springs is the Fish Creek Range, 
named after Fish Creek, a tributary of the Portneuf River (Summitpost, 2013). A landcover map 
is shown in Figure 2-6.  

2.5 HOUSING, INDUSTRIAL, AND COMMERCIAL DEVELOPMENT 
The community is mostly residential housing. A growing number of residences are being 
converted to vacation rentals. There are several church buildings, multiple hotels and motels, 
restaurants as well as several other small businesses. See also Section 2.13. 

2.6 CULTURAL RESOURCES (HISTORICAL & ARCHAEOLOGICAL) 
There are three buildings listed on the National Register of Historic Places in Idaho: Lava High 
School Gymnasium, Riverside Inn, and Whitestone Hotel. An addendum to listings also includes 
the LDS Ward Building located on Second Avenue. Water system upgrades proposed in this 
study are not expected to make any negative impacts on these historical landmarks. Special 
care will be taken to protect the buildings during construction of any proposed improvements 
(National Park Service, 2012).  

2.7 UTILITY USE 
Culinary water is provided to the residents of Lava Hot Springs primarily by springs which flow 
by gravity into the storage reservoirs. The Lava Hot Springs planning area is served by Rocky 
Mountain Power for all of its electrical needs. Minimizing electrical consumption is an important 
consideration when considering system upgrades or expansion.  In cases where it is necessary 
to utilize electrical power (i.e. pumping) it is important to consider efficient components as well 
as ensure proper design so all components are operating as efficiently as possible. 
 
All of the systems water connections are metered. The meters are typically read during the 
months May through October due to the long winters that prevent consistent water meter 
readings.  
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2.8 FLOODPLAINS/WETLANDS 
A Flood Insurance Rate Map (FIRM) from FEMA for Lava Hot Springs is shown in Figure 2-7. 
The potential for flooding is attributed to the Portneuf River and Fish Creek that flow through the 
project area.  

 
For regulatory purposes under the Clean Water Act, the term wetlands means "those areas that 
are inundated or saturated by surface or groundwater at a frequency and duration sufficient to 
support, and that under normal circumstances do support, a prevalence of vegetation typically 
adapted for life in saturated soil conditions. Wetlands generally include swamps, marshes, bogs 
and similar areas" (U.S. Environmental Protection Agency, 2013). 
 
Several types of wetlands have been identified within the proposed project planning area. See 
Figure 2-8. Northwest of the City there are two Freshwater Emergent Wetlands (52.48 acres 
and 19.14 acres) and a 2.59-acre Freshwater Pond. In the southwest direction of the City two 
other Freshwater Emergent Wetlands (34.02 and 82.69 acres) as well as two Freshwater 
Forested/Shrub Wetlands of 5.71 and 2.29 acres were identified. There is also a 1.33-acre 
Riverine east of the City and an 11.03-acre Riverine northeast of the City. Another Freshwater 
Emergent Wetland of 17.0 acres is located northeast of the City (U.S. Fish & Wildlife Service, 
2014).  
 
For any projects that involve disturbances to jurisdictional wetlands, formal consultation with the 
U.S. Army Corps of Engineers and the Idaho Department of Water Resources will be required to 
obtain nationwide 404 permits for stream crossings or wetland alteration.  

2.9 WILD & SCENIC RIVERS 
The Wild and Scenic Rivers Act of 1968 serves to protect designated free-flowing rivers that 
have "outstanding remarkable scenic, recreational, geologic, fish and wildlife, historic, cultural 
and other similar values."  The act states these rivers "shall be preserved in free-flowing 
condition, and that they and their immediate environments shall be protected for the benefit and 
enjoyment of present and future generations" (U.S. Fish & Wildlife Service, 2014). There are no 
designated or proposed wild and scenic rivers in Lava Hot Springs or within the vicinity of the 
proposed projects.  

2.10 PUBLIC HEALTH & WATER QUALITY CONSIDERATIONS 
The City’s main source of water is the springs located east of the City of Lava Hot Springs, near 
Fish Creek. Most of the springs are located within the same general location. Water from the 
springs is disinfected with liquid chlorine prior to entering buried, concrete storage reservoirs 
located on a hillside south of town.  
 
The public water system supplies water of good quality. Total coliform bacteria have not been 
detected in the water system since April 2001. The inorganic chemicals (IOCs), barium, yanide, 
fluoride, lead, nitrate and sodium have been detected in the drinking water at levels below the 
maximum contaminant level (MCL) for each chemical. On three separate sampling events in 
2000 and 2001 nitrate levels detected in Well #2 W were slightly below the MCL of 10 mg/L. 
Radionuclides and VOCs were also detected in two drinking water samples at levels below the 
MCL (Idaho Rural Water Association, 2004). 
 
Assessment of the drinking water sources to relative susceptibility to contaminants, as regulated 
by the Safe Drinking Water Act, rated Springs #1 – #3 and Springs #6 – #11 moderately 
susceptible to IOCs, VOCs, SOC, and microbial contaminants. Due to close proximity of Fish 
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Creek, within 100 feet, to collection areas, Springs #4 and #5 were determined highly 
susceptible to all potential contaminant categories.  

2.11 IMPORTANT FARMLANDS PROTECTION 
Prime farmland, as defined by the U.S. Department of Agriculture, 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. It could be cultivated land, pastureland, forestland, 
or other land, but it is not urban or built-up land or water areas. Prime farmland is of major 
importance in meeting the Nation's short- and long-range needs for food and fiber. Because the 
supply of high-quality farmland is limited, the U.S. Department of Agriculture recognizes that 
responsible levels of government, as well as individuals, should encourage and facilitate the 
wise use of the Nation's prime farmland. (U.S. Dept. of Agriculture, 2013) 
 
Less than half, 41%, of the land in the Lava Hot Springs study area is designated prime 
farmland by National Resources Conservation Services (NRCS). Most improvements are 
anticipated to be located within existing or future right-of-ways, not affecting farmland. See 
Figure 2-9. 

2.12 PROXIMITY TO A SOLE SOURCE AQUIFER 
A sole source aquifer is an aquifer that has been designated by EPA as the sole or principal 
source of drinking water for an area. As such, a designated sole source aquifer receives special 
protection. EPA designates an aquifer as a sole source based upon a petition from an 
individual, company, association, or government entity. Three of Idaho's aquifers—the Eastern 
Snake River Plain Aquifer, the Spokane Valley-Rathdrum Prairie Aquifer, and the Lewiston 
Basin Aquifer—are classified as sole source aquifers (Idaho Dept. of Environmental Quality, 
2013a). 
 
Lava Hot Springs is not located over the Eastern Snake River Plain Aquifer; however, the City is 
in the streamflow source area for the aquifer. The aquifer boundary is located 30 miles to the 
northwest. See Figure 2-10. 

2.13 LAND USE & DEVELOPMENT 
The majority of the land use in the area is ranching and some farming. Considering the resort 
status of the study area, the City will continue to grow expanding land use and development. 
The City’s zoning map is included in Figure 2-11. Most of the City is zoned Residential (Low 
Density, Medium Density, and High Density). There are also Commercial, Open Space and 
Park areas zoned. 

2.14 PRECIPITATION, TEMPERATURE AND PREVAILING WINDS 
The climate summary (August 1949 through February 2013) for McCammon, the closest station 
with similar weather, shows average minimum temperatures ranging from 14.1°F to 50.3°F and 
average maximum temperature ranging from 32.7°F to 88.2°F. Over the same period, the total 
annual precipitation averaged 15.7 inches with an average snowfall of 47.8 inches. The coldest 
month is January, the wettest month is May, and the hottest and driest month is July. (Western 
Regional Climate Center, 2013). See Table 2-3. The prevailing wind direction is from the west 
as reported by local residents. 
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Table 2-3: Climate Data 

Month 
Average 

Maximum 
Temp (°F) 

Average 
Minimum 
Temp (°F) 

Average 
Precipitation 

(inches) 

Average 
Total 

Snowfall 
(inches) 

January 32.7 14.1 1.8 15.4 

February 37.5 17.9 1.4 8.6 

March 47.6 25.1 1.4 5.1 

April 59.0 31.6 1.2 1.0 

May 68.4 38.2 1.8 0.1 

June 77.9 44.5 1.3 0.0 

July 88.2 50.3 0.7 0.0 

August 86.6 48.9 1.1 0.0 

September 77.3 40.4 0.9 0.0 

October 63.2 31.5 1.1 1.0 

November 45.9 23.1 1.2 3.8 

December 34.5 16.5 1.8 12.8 

Annual 59.9 31.8 15.7 47.8 
 

2.15 AIR QUALITY & NOISE 
Idaho is among the states that have delegated authority by EPA to issue air quality permits and 
enforce air quality regulations. DEQ’s air protection efforts are designed to assure compliance 
with federal and state health-based air quality regulations. The Clean Air Act of 1970 identified 
six common air pollutants of concern, called “criteria pollutants.” These criteria pollutants are 
carbon monoxide, lead, nitrogen dioxide, ozone, particulate matter, and sulfur dioxide. Fugitive 
dust is closely regulated as it contributes to particulate matter. 
 
Idaho DEQ monitors air quality and publishes air quality information for areas with populations 
over 350,000 (Idaho Dept. of Environmental Quality, 2013b). No air quality data are available for 
the City of Lava Hot Springs and no noise issues have been identified for the area. The closest 
area of non-attainment is Cache Valley which has problems with particulate matter, specifically 
PM2.5. A map of areas with sensitive air quality is shown on Figure 2-12. 

 
There are no anticipated long-term adverse impacts to the air quality and noise levels from any 
proposed improvements. Proposed improvements may have a temporary local impact on noise 
and air quality (dust) during construction. Best Management Practices during construction can 
mitigate against airborne dust during construction. 

2.16 ENERGY PRODUCTION & CONSUMPTION 
The City of Lava Hot Springs currently has minimal utility usage due to the supply of water 
obtained from the springs. Water flows from the springs to the tanks by gravity and the 
distribution system is fed by gravity from the tanks. During periods of higher demand the 1 HP 
Well #1 and the 15 HP Well #2 are used as needed. 
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2.17 SOCIOECONOMIC PROFILE/POPULATION STATISTICS 
Based on the 2010 census, the population of Lava Hot Springs is equal to 407 people; the latest 
estimate is reported at 410 people. Historical and projected populations are found in Section 4.3 
of this WFPS. The median age is 50.9 with 83.3% of the population being 18 years and over. 
 
The number of housing units, 317, exceeds the anticipated number based on the reported 
population and the national average household occupancy of 2.5 persons per house. The resort 
status of the City attracts seasonal residents during certain times of the year and explains this 
phenomenon. 
 
The median household income is estimated at $34,792 (U.S. Census Bureau, 2011). The 
population below the poverty level is equal to 8.1%. Educational attainment is defined as the 
population of high school graduates or higher and is equivalent to 89.9%. Socioeconomic and 
population information is included in Appendix A. 

2.18 MAPS, SITE PLANS, SCHEMATICS, TABLES, & LETTERS FROM CONSULTED 
AGENCIES 
General mapping of environmental conditions are presented in this chapter, however any 
detailed information and agency consultation is included in the Environmental Information 
Document (EID) which is bound as a separate document. 
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Figure 2-4: Earthquake Probability Mapping 
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Figure 2-11: Zoning Map 
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Figure 2-12: Administrative Boundaries for Areas with Sensitive Air Quality 
  



May 2015 City of Lava Hot Springs 
Water Facilities Planning Study 

 

213093-000  Page 25 
 

CHAPTER 3 EXISTING FACILITIES CONDITION & EVALUATION 

This chapter summarizes existing source, storage, and distribution system conditions for the 
City of Lava Hot Spring’s drinking water system. Regulatory requirements are presented in each 
section as they pertain to the City’s water system. IDEQ sets rules “to control and regulate the 
design, construction, operation, maintenance, and quality control of public drinking water 
systems to provide a degree of assurance that such systems are protected from contamination 
and maintained free from contaminants which may injure the health of the consumer” (Idaho 
Dept. of Environmental Quality, 2014). 

3.1 WATER SOURCES   

3.1.1 Source Water Criteria 
Requirements for water sources for public water systems are addressed in The Idaho 
Rules for Public Drinking Water Systems. For wells, written approval by DEQ is required 
before water from any new or reconstructed well may be served to the public1. Wells 
should be located a minimum of 50 ft from the nearest property line to meet setback 
requirements from specified sources of contamination set forth in Subsection 900.1. 
Casings shall extend at least 18” above the final ground surface. All wells should be 
constructed in accordance with IDAPA 37.03.09. A sample tap suitable for collecting 
biological samples is required on the discharge piping from every well. A flow meter and 
check valve are required for each well. Disinfection is not required for wells, but is 
required for systems with a surface water source or ground water source directly 
influenced by surface water2. 

 
IDAPA also addresses spring sources3. Springs shall be housed in a permanent 
structure and protected from contamination including the entry of surface water, animals, 
and dust. Requirements to protect the spring area within a 100 foot radius of the spring 
box shall be owned by the supplier of water or controlled by a long term lease, fenced to 
prevent the trespass of livestock and be void of buildings, dwellings, and sources of 
contamination. Surface water shall also be diverted from this area. A flow measurement 
device is required to determine flow from each spring source. 

3.1.2 Springs 
Water is supplied to the City of Lava Hot Springs by springs located approximately 2.5 
miles east of the City along Fish Creek at an approximate elevation of 5470 feet. There 
are 11 springs in the complex that supply the City. The spring site had been developed 
in the late 1800’s and was sold along with the water rights to the City in 1921. Since that 
time the springs have been worked on several times. Most recently in 1987, the springs 
south of Fish Creek were redeveloped. The water at the springs is collected via 4-inch 
diameter perforated PVC pipes that are located up-gradient of a clay cutoff wall. The 
pipe is surrounded by gravel that is covered by a Hypalon (chlorosulfonated 
polyethylene synthetic rubber) membrane and covered with a minimum of 3 feet of 
backfill. The 4-inch pipes combine and connect to the spring boxes. The pipe from the 
springs on the north side of Fish Creek to the spring box is concrete pipe installed in the 
early 1970’s. There are two spring boxes (upper and lower) which collect flow from the 

                                                 
1 IDAPA 58.01.08 – Idaho Rules for Public Drinking Water Systems, § 510 
2 IDAPA 58.01.08 – Idaho Rules for Public Drinking Water Systems, § 300.04 
3 IDAPA 58.01.08 – Idaho Rules for Public Drinking Water Systems, § 514 
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springs. The springs have valves and outfalls to the creek to isolate and divert flow from 
the springs. The lower spring box collects all of the flow from the springs and directs it 
into the transmission line to the tanks. A diversion ditch diverts surface water runoff 
around the collection areas. The spring collection areas are fenced to prevent access by 
wildlife and livestock (Forsgren-Perkins Engineering, 1987).  
 
Figure 3-1 shows a photograph of the spring complex looking south from the gravel 
access road. Figure 3-5 shows a map of the spring complex with a 100 ft buffer around 
each of the springs. Figure 3-2 and Figure 3-3 show photographs of the two spring 
boxes. From data collected by the operators from 2001 through 2003, the springs 
produce 240-280 gpm (average of 270 gpm). Readings were taken from the water meter 
at the water tanks.  

 

 

 
The protection of water sources is extremely important to provide safe, clean water to 
users of the water system. DEQ conducted a source water assessment in 2003 to 
assess the springs for their relative sensitivity to contaminants regulated by the Safe 
Drinking Water Act of 1996. Two Microscopic Particulate Analyses (MPA) were 
completed on the springs. The relative risk rating for the samples was zero, indicating 
that the water from the springs is not influenced by surface water. The system has not 
had problems with coliforms or E. coli from the springs suggesting that the MPA was 

Figure 3-1: Spring Complex – View Looking South  

Figure 3-2: Upper Spring Box  Figure 3-3: Lower Spring Box 
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sufficient and a more robust Groundwater Under Direct Influence (GWUDI) 
determination is not warranted. 
 
It was determined that potential contaminant sources within the capture zone of the 
spring are Fish Creek, Highway 30, a gravel road that accesses the spring area, septic 
systems, and livestock. An accidental spill in any of these areas could allow inorganic 
chemical (IOC) contaminants, volatile organic chemical (VOC) contaminants, synthetic 
organic chemical (SOC) contaminants, or microbial contaminants into the spring source. 
Livestock, and wild animals, can contribute to IOCs and microbial contaminants. 
 
In terms of total susceptibility, Springs #1-3 and Springs #6-11 rated moderate for IOCs, 
VOCs, SOCs, and microbial contaminants. Springs #4 and #5 rated high for all potential 
contaminant categories due to Fish Creek running within 100 feet of the collection areas. 
If Fish Creek were diverted to a new channel greater than 100 feet away from the 
springs, the susceptibility scores for Springs #4 and #5 could be reduced to moderate. 
System construction rated moderate for all of the springs and potential contaminant land 
use scores were moderate for IOCs, VOCs, SOCs, and microbial contaminants for all of 
the springs. The predominant agricultural land use within the area surrounding the 
springs and the potential contaminant sources within the delineation area contributed to 
the susceptibility of the springs to contamination (Idaho Dept. of Environmental Quality, 
2003).  

 
Based on the information determined in the assessment, the City and the Idaho Rural 
Water Association developed a Drinking Water Source Protection Plan (Idaho Rural 
Water Association, 2004). The plan was updated recently in 2012 (Idaho Rural Water 
Association, 2012). Source water protection efforts by the City include security fencing at 
the spring complex. Copies of the Source Water Assessments and the Drinking Water 
Source Protection Plan and update are contained in Appendix A. 
 
The area around the springs is in the county and is zoned Recreational. The Bannock 
County Comprehensive Plan and zoning ordinance describes all of the allowances and 
restrictions of this zoning. The Comp Plan recommended implementing a Water 
Resource Overlay District to protect the county’s water supply areas. A conceptual 
boundary was developed and included in the Comp Plan to assist in guiding 
development of maps for ordinances (Bannock County, 2008). The figure from the Comp 
Plan is shown in Figure 3-4 with the Water Resources Protection Overlay. A large area 
south of the springs was depicted in this conceptual map. Coordination with the County 
would be required to develop an ordinance to enact this overlay and any associated 
restrictions. 
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Figure 3-4: Proposed Water Resources  
Protection Overlay Map 
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3.1.3 Well #1/Chlorination Building 
Well #1 is located approximately 2,200 ft downstream of the lower spring collection box 
between Fish Creek and Fish Creek Road. The transmission line passes directly 
underneath the building. The well house sits at an elevation of approximately 5,367 and 
is shown in Figure 3-6. The well, constructed in 1955, has 10” casing from 0-161 ft, and 
8” casing pipe down to the full depth of the well to 225 ft. The static water level is about 
50 ft below ground surface (bgs). The well log is included in Appendix B. The casing is 
perforated from 160 ft to 225 ft bgs.  

 
The well is reported to be equipped with a 1 
HP submersible pump that pumps directly into 
the transmission line from the springs. The well 
has an estimated pumping rate of 35 gpm. The 
well is manually controlled. The operators 
typically turn this well on around July 1st and it 
runs constantly until September when 
demands drop and it is shut off. There is a 
timer installed which is used occasionally. 
Figure 3-6 and Figure 3-7 show the Well 
#1/chlorination building described above.  
 
The transmission line runs directly underneath 
the building. Well #1 pumps directly into the 
transmission line. A chlorine pump injects a 
12.5% sodium hypochlorite solution into the 
system for disinfection. The chlorine solution is 
injected into the transmission main line from 
the spring which flows to the storage tanks. 
Chlorinating at this location allows the water 
from the springs as well as Well #1 to be 
chlorinated and for some contact time to occur in the transmission line as the water flows 
to the tanks. Dosing is adjusted as needed to maintain a residual in the distribution 
system of approximately 0.3 mg/L. The chlorine residual in the distribution system is 
checked regularly. The system operates all year long. Approximately one 55 gallon 
barrel is used each month.  

Figure 3-6: Well #1/Chlorination Building Figure 3-7: Well #1 

Figure 3-8: Chlorination System 
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The chlorinator is not automatically proportioned. Flow from the springs varies by 
approximately 40 gpm and Well #1 adds 35 gpm. There is the risk if the flow were to 
stop, or significantly decrease, for a large amount of chlorine to be pumped into the 
transmission line. This deficiency is discussed in Section 3.15.  

3.1.4 Well #2 
Well #2 was developed in 1991 and is located on a foothill west of the City of Lava Hot 
Springs. The well has a complete depth of 560 ft and is cased with a 16-inch diameter 
casing to 36 ft bgs, and a 10-inch casing to the depth of 505 ft bgs. At the time of 
construction the static water level was measured at 76 feet bgs. The well is sealed with 
cement grout to 35 ft bgs into a non-producing low permeability geological unit described 
as “soft brown clay”. The well log is included in Appendix B. The well is equipped with a 
20 HP submersible pump. In 2014 the motor, check valve, and 3” column pipe were 
replaced. The pump is reported to be a Grundfos 85S200-14. According to the 2011 
sanitary survey, the discharge line has a check valve, isolation valve, flow meter, sample 
tap and pump-to-waste capability. The flow meter was reported to not work correctly all 
of the time. The survey identified two deficiencies associated with Well #2. A pressure 
relief valve and a pressure gauge, as required by IDAPA 58.01.08.511.03 and IDAPA 
58.01.08.542.03, have not been installed on the discharge line.  
 
Well #2 is currently used as an emergency well. Between 2003 and 2013 the well was 
put online twice. The water from this well is pumped directly into the system and is not 
chlorinated. The well is exercised once a month for an hour (Personal Communication, 
Tony Hobson, Public Works Superintendent, City of Lava Hot Springs, January 6, 2014).  

3.1.5 Church Well 
The Church Well is located on North 4th West in Lava Hot Springs. The well was 
developed in 1968; it was drilled to 160 ft bgs, with static water level 65 ft bgs. A 12-inch 
diameter casing is installed to 62 ft bgs and 8 5/8-inch casing cases an additional foot of 
the well to the total cased depth of 63 ft. The well log is included in Appendix B. 
 
The well produces warm water (70-80 degrees) and is reported to be high in arsenic and 
mineral content and is not used as a source of public drinking water. It is used 
exclusively for watering a City park located in the vicinity of the well and for firefighting 
purposes (City of Lava Hot Springs, 2006). The well is also used as a filling station for 
construction activities. The well has a flow rate of 250 gpm; recently the well pump was 
downsized from 20 HP to 15 HP.  

3.2 WATER QUALITY 

3.2.1 Water Quality Criteria 
Water quality standards are based on the U.S. Environmental Protection Agency (EPA) 
Safe Drinking Water Act (SDWA) which includes primary standards (legally enforceable) 
and secondary standards (not legally enforceable). Primary standards are defined to 
protect public health while secondary standards are defined for contaminants that pose 
no public health issue, but may cause corrosion, odor, unpleasant taste, or staining. 
Primary standards exist for microorganisms, disinfectants, disinfection byproducts, 
inorganic chemicals, organic chemicals, and radionuclides. These primary constituents 
are required to be measured and reported on a regular basis. (U.S. Environmental 
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Protection Agency, 2013). A list of the drinking water regulations for primary and 
secondary standards is included in Appendix C along with water quality test results. 
 
In association with the SDWA the EPA has developed rules to further address water 
quality. The following drinking water rules are considered priority rulemakings by the 
EPA. The rules presented below are those typically of concern. The summaries that 
follow contain only an overview of the associated rule and should in no way be 
considered authoritative. For additional information consult the EPA’s Current Drinking 
Water Regulations page (U.S. Environmental Protection Agency, 2012). 

 
Ground Water Rule 
The purpose of the Ground Water Rule is to reduce the risk of illness caused by 
microbial contamination in public ground water systems. Viral and bacterial pathogens 
are found in fecal matter which can be introduced to ground water sources from leaking 
septic systems, leaking sewer systems, and potentially through open flow paths in the 
ground. This rule addresses risk through a risk-targeting approach using four 
components. These components are: 
 

1. Periodic sanitary surveys 
2. Source water monitoring 
3. Corrective actions 
4. Compliance monitoring 

 
Total Coliform Rule 
This rule was established in 1989 to improve public health protection by reducing fecal 
pathogens to minimal levels through control of total coliform bacteria, including fecal 
coliform and E. coli. Sources of these organisms include sewage and animal wastes. 
Sampling requirements are based on the population served by the utility. 
 
Nitrate Rule 
The Phase II Rule, the regulation for nitrate, became effective in 1992. The MCL for 
nitrate is 10 mg/L or 10 ppm. Nitrates themselves are fairly nontoxic and are primarily 
used as fertilizer for agriculture. However when nitrates are ingested they are converted 
to nitrites. Nitrites basically do not allow oxygen to bind to the blood cells, thus 
decreasing the transportation of oxygen throughout the body, a condition known as 
methemoglobinemia. The ingestion of nitrates is especially harmful to infants. (Argonne 
National Laboratory, 2005) Infants below six (6) months of age who drink water 
containing nitrate in excess of the MCL could become seriously ill and, if untreated, may 
die. Symptoms include shortness of breath and blue baby syndrome. (U.S. 
Environmental Protection Agency). 
 
Arsenic Rule 
Long-term exposure to arsenic in drinking water has been linked to cancer of the 
bladder, lungs, skin, kidneys, nasal passages, liver, and prostate. Other effects of 
ingesting arsenic include cardiovascular, pulmonary, immunological, neurological, and 
endocrine effects. The Arsenic Rule was published in January 2001 and changed the 
MCL from 50 ppb to 10 ppb (~0.01 mg/L). 
 
Disinfectants and Disinfection Byproducts Rule 
Disinfectants are used to inactivate many potentially harmful microorganisms, but they 
may also react with natural organic and inorganic material in the source water forming 
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disinfection byproducts (DBP’s).  DBP’s, such as chloroform, have been shown to be 
carcinogenic and have been shown to cause reproductive and developmental effects in 
laboratory animals.  The Stage 1 Disinfectants and Disinfection Byproduct Rule was 
promulgated in December 1998 and establishes maximum residual disinfectant levels 
(MRDL) and MCL’s for disinfection byproducts.  Additionally, this rule addresses removal 
of total organic carbon (TOC) to minimize the production of DBP’s. The Stage 2 
Disinfectant and Disinfection Byproducts Rule was promulgated in December 2005 and 
focuses on decreasing DBP concentration peaks in the transmission and distribution 
system. 
 
Radionuclide Rule 
The Radionuclide Rule was promulgated in December 2000 to address exposure to 
radionuclides found in drinking water.  This rule retains existing MCL’s for combined 
radium-226 and radium-228, gross alpha particle radioactivity, and beta particle and 
photon activity.  The rule establishes an MCL for uranium.  The purpose of this rule is to 
reduce exposure to radionuclides in drinking water due to the increased risk of cancer 
from exposure. 
 
Nuisance Contaminants 
Some of the nuisance contaminants found in municipal water systems are Hydrogen 
Sulfide, Ammonia, Iron, and Manganese. Where applicable, these contaminants have 
been compared to the National Secondary Drinking Water Regulations as set by the 
EPA. These are non-enforceable guidelines regulating aesthetic water quality 
parameters. The EPA does not have suggested guidelines for hydrogen sulfide and 
ammonia. 

 
The presence of hydrogen sulfide adversely affects the smell and taste of the water. 
Hydrogen sulfide causes the “rotten egg” taste and odor problems commonly 
encountered in many wells in the area. At concentrations of 1 mg/L, hydrogen sulfide 
may tarnish some metals, and leave black stains on laundry and porcelain fixtures. 
 
Ammonia is found naturally in groundwater supplies or as a result of agricultural and 
industrial processes. According to the studies performed by the World Health 
Organization, natural levels of ammonia are usually below 0.2 mg/L in groundwater. 
Ammonia does not usually affect anything other than the taste and smell of the water. 
Toxilogical effects from ammonia do not become an issue until concentrations of 200 
mg/kg of body weight are reached.  
 
Iron is a naturally occurring contaminant in drinking water and is typically found in 
concentrations ranging from 0.5 mg/L to 50 mg/L depending on the geologic 
characteristics of the area. Excessive iron in drinking water can cause discoloration and 
taste problems. 
 
Manganese is a metal found naturally in ground and surface water supplies at 
concentrations ranging from 1µg/L to 10 mg/L. Its presence in drinking water is not 
considered a health risk, but it can lead to discoloration and precipitate deposition on 
water fixtures. Iron and Manganese are responsible for the “hard” taste in many waters 
and can be treated by adding a polyphosphate when iron and manganese levels are low 
to moderate. 
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A chlorine residual of 0.2 mg/L in a water distribution system can be used to eliminate 
the growth of bacteria and other contaminants throughout the distribution system. 
Chlorination is also used to oxidize constituents such as hydrogen sulfide which causes 
“rotten egg” taste and odor problems as well as iron and manganese. 

3.2.2 Spring Water Quality 
Water quality from the springs is typically good. Nitrate levels for the last three years 
(2011 – 2013) have been non-detectable. From 2001 through 2013 only one sample was 
reported positive for coliform in March of 2012. No synthetic organic chemicals (SOCs) 
or volatile organic chemicals (VOCs) have been detected in the water system. The 
inorganic chemicals (IOCs) fluoride, cyanide, lead, barium, and nitrate have been 
detected in the spring water but at concentrations below the MCL for each chemical, as 
established by the EPA. Water quality sampling results are included in Appendix C. 

 
To determine if the springs are influenced by surface water, two Microscopic Particulate 
Analyses (MPAs) were completed. The first test was completed during a high water table 
period (March 1995) and the second test was conducted during a low water table period 
(November 1995). The relative risk rating for the samples was zero, indicating that the 
water from the springs is not influenced by surface water and is considered ground water 
(Idaho Dept. of Environmental Quality, 2003). 

3.2.3 Well Water Quality 
For Well #1 the inorganic contaminants (IOCs) barium, fluoride, cyanide, lead, sodium, 
and nitrate represent the main water chemistry constituents recorded for this well, 
although the reported concentrations of these chemicals were below the MCL for each 
chemical, as set by the EPA. Water quality sampling results are included in Appendix C. 
 
For Well #2 IOCs including barium, fluoride, nitrate, and sodium have been detected at 
this well. In November 2000, January 2001, and April 2001 nitrate levels in Well #2 were 
8.1 milligrams per liter (mg/L), 8.1 mg/L, and 8.7 mg/L, respectively, which is 
approaching the MCL of 10 mg/L. In December 2011, nitrate levels were elevated again 
at 8.05 mg/L. Radionuclides (RADs) were detected in Well #2 during December 2001. 
Radium-226, radium-228, and combined uranium were detected at levels below their 
designated MCL. Additionally, in November 2001 the volatile organic contaminant (VOC) 
tetrachloroethylene was detected in Well #2 at 0.6 micrograms per liter (mg/L) which is 
below the MCL of 5 mg/L. No SOCs have been detected in the drinking water system 
(Idaho Dept. of Environmental Quality, 2002).  
 
The final well, the Church Well, is not used for the drinking water system. It is reported to 
have high temperatures and elevated arsenic, nitrate, and sodium levels. No coliforms 
have been detected at the wellheads.  

3.2.4 Distribution System Water Quality 
Since 2001, there have only been three coliform detections, one in April of 2001 and two 
in March of 2012. The system disinfects all year long which maintains a chlorine residual 
in the system to reduce coliform growth. Lead and copper levels are below the MCLs. 
The last round of lead and copper sampling was conducted in September 2011. The 90th 
percentile for copper from the ten sites sampled was 0.2571 mg/L which is below the 
MCL of 1.3 mg/L. The 90th percentile for lead from the ten sites sampled was 0.0066 
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mg/L which is below the MCL of 0.015 mg/L. Water quality sampling results are included 
in Appendix C. 

3.3 TRANSMISSION LINE 
The transmission line that carries water from the spring to the storage tanks is primarily 8” cast 
iron line with lead joints. Some sections have been repaired and replaced with ductile iron and 
PVC. The pipeline flows by gravity and is approximately 14,300 ft long. It begins at the lower 
spring box at an approximate elevation of 5,470 (ft above sea level) and runs downhill to the low 
point at the third creek crossing at elevation 5,120. From this point, the pipeline begins to climb 
in elevation to the tanks which are at an elevation of 5,264. At some point near the tanks the 
transmission line transitions to a 10-inch pipe which connects to the influent control structure for 
the tank. Figure 3-11 shows the existing transmission line alignment.  
 
The transmission line is reported to be in poor condition. In 2012, the City repaired 10 or more 
leaks in the transmission line. Several of these leaks were at joints where the soft lead that is 
used to seal the joint had failed. The pipe alignment crosses the creek three times as well as a 
canal. In two of the creek crossings the pipe is exposed. These exposed pipe crossings in Fish 
Creek, shown in Figure 3-9 and Figure 3-10, have the potential to be a public health hazard. 
The lead joints of the old cast iron pipe are prone to leaking and could allow surface water to 
enter and contaminate the drinking water system. 
 
The third creek crossing is near the low point in the pipeline as the transmission line gains 
elevation to the tanks. High pressures are encountered here and could be as high as 150 psi. 
Pressures this high place the old cast iron pipe at risk for failure catastrophically and for 
continuous leakage through the old lead poured joints. This location is also after the chlorination 
station for the pipeline and a failure at this location would lead to the discharge of chlorinated 
water into Fish Creek. This poses two potential concerns, contamination of the drinking water 
supply and the potential for discharge of chlorinated water to the environment. 
 
Closer to the City, the transmission line is located along the edge of a steep hillside. There is at 
least one section where the hillside has sluffed off nearly exposing the pipeline. There is the 
danger of continued erosion and exposure of the transmission line which could lead to failure of 
the pipeline. 
 
There are three connections on the transmission line prior to the water tanks: Fish Creek 
Ranch, Mary’s Place, and Bristol Park. The connection for Fish Creek Ranch is for stock 
watering, not human consumption as the house is on its own private well. Mary’s Place and 
Bristol Park are campgrounds located next to each other on the east end of the City. Drinking 
water for campers as well as irrigation are provided from the connection. These two connections 
are 8,700 ft downstream from the chlorination building. Assuming a peak flow of 300 gpm from 
the springs and Well #1, a pH of 7.5, a water temperature of 5 °C (41 °F), a chlorine residual of 
0.3 mg/L, the contact time in the 8” transmission line provides 11.35 log inactivation which 
exceeds the required 4-log inactivation. The water delivered to these connections has been 
treated sufficiently.  
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Figure 3-9:  Exposed Transmission Line – 
Creek Crossing #1 

Figure 3-10:   Exposed Transmission Line – 
Creek Crossing #2 



Source: Esri, i-cubed, USDA, USGS, AEX, GeoEye, Getmapping, Aerogrid, IGN, IGP, and the GIS User Community

Source: Esri, i-cubed, USDA, USGS, AEX, GeoEye, Getmapping, Aerogrid, IGN, IGP, and the GIS User Community
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3.4 STORAGE RESERVOIRS 
Lava Hot Springs owns two concrete storage tanks located on the hillside south of the City. See 
Figure 3-12.The transmission line flows into a process control overflow box at the tank site. The 
piping coming out of the control box allows flow to be directed into either tank. Normal operation 
reported by the operator is to direct flow into the new tank which connects to the old tank. 
Discharge to the system normally comes from the old tank. Water from the springs and Well #1 
is chlorinated prior to entering the reservoirs. This flow regime promotes mixing, increasing 
contact time for the chlorine and reducing concerns of water stagnation. 
 
The new concrete tank was built 
in 2003 on the east side of the old 
tank. The tank is buried but the 
roof is exposed. This tank has a 
baffle wall system inside to assist 
with mixing. Access to the interior 
of the tank is through two 
overlapping, locking manways. 
The tank is vented, as required by 
IDAPA 58.01.08, and can be 
isolated for cleaning and 
maintenance.  
 
The old concrete tank was built in 
1975 and is totally buried. 
Overlapping locking manholes on 
top of the reservoir provide 
access to the interior of this tank. 
The tank is vented and can be 
isolated for maintenance. Several modifications were made to the old tank when the new tank 
was built. Two of these included raising the overflow elevation to match the new tank and 
adding new stainless steel access ladders.  
 
Dimensions and calculated volumes of the two tanks are presented in the table below. It should 
be noted that the new tank outlet is quite high and therefore there is a significant amount of 
dead storage that cannot be used by the system.  

Table 3-1: Water Storage Capacity 

Description New Tank Old Tank 
Inside diameter (ft) 76.0 76.0 
Total Water Depth (ft) 14.0 10.8 
Outlet Height (ft) 3.0 0.3 
Usable Depth (ft) 11.0 10.4 
Total Volume (gal) 475,090 365,480 
Column & Baffle Vol. (gal) 10,522 972 
Dead Storage (gal) 101,805 11,312 

Usable Volume (gal) 363,000 353,000 
Total (gal) 716,000 

Figure 3-12:  Storage Reservoirs 

Old Tank 

New Tank 
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The outlet height in the new tank is quite high as shown in the table above. Typically tank 
outlets are 4 to 6 inches above the floor to prevent sediment from being picked up off the floor. 
The high outlet reduces the amount of usable storage volume. Nearly a quarter of the total 
volume of the tank is dead storage.  
 
A vault near the tanks houses a flow meter that measures the inflow from the springs and Well 
#1. The flow out of the tanks into the distribution system is measured with a second flow meter 
located in another concrete vault by the tanks. The system is not equipped with a telemetry 
system; thus, the level of water in the storage tanks is not monitored.  
 
 
 
Both tanks were inspected in October of 2012 by Liquid Engineering Corporation and found to 
be in excellent condition. The inspection videos were reviewed as part of this study. Some 
corrosion on the overflow pipe and supports in the old tank was noted in the video inspection 
and a minimal amount consisting of 1/16” – 1/8” of sediment was noted in both tanks.  
 
Because the springs flow all of the time, the tanks are typically near the overflow level during 
periods of lower usage. There is no flow meter to record the amount of water discharged. There 
is a pipeline from the tanks down Center St. which discharges tank overflow into the Portneuf 
River. The tank drain lines also connect to this pipe. The discharge from the tanks is chlorinated 
water. 
 
Because of lower system demands in the winter months, the tanks overflow more volume in the 
winter months. This fact combined with lower stream flows in the Portneuf River during the 
winter, maximizes the potential for impacts to the river from the chlorinated discharge. US EPA 
regulates point source discharge to surface waters of the United States. A discussion with EPA 
Region 10 was conducted regarding permitting for the discharge from the tanks. An email 
summarizing this conversation is included in Appendix A.  
 
EPA is currently working in coordination with IDEQ to develop a General Permit for covering 
drinking water treatment facilities in Idaho. Lava may be eligible for coverage under this permit 
when it is finalized. EPA also indicated that the facility may need to obtain an NPDES permit. As 
this permitting process is finalized with EPA it may be necessary to obtain a permit. 
Dechlorination of the discharge or preventing the discharge of chlorinated water may be 
necessary at some point. 

3.5 DISTRIBUTION SYSTEM 
This section outlines the distribution system pipe materials, pipe conditions, meter conditions, 
valves, and fire hydrant needs. A hydraulic analysis of the distribution system is presented in 
Section 3.11 of this report. 

3.5.1 Distribution System Criteria 
System Pressures 
IDEQ has set specific minimum water pressure requirements. Water pressures at any 
point in the distribution system must not be below a minimum pressure of 40 psi during 
peak hour demand conditions excluding fire flow4. Water pressure at any point in the 

                                                 
4 IDAPA 58.01.08 – Idaho Rules for Public Drinking Water Systems, § 552.01.b.v 
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distribution system must be maintained above 20 psi during a MDD and fire flow event5. 
If pressure in the system drops below 20 psi the system is at risk of contamination and in 
violation of State regulations. 
 
Normal operating pressures should typically range between 60 and 90 psi. Pressures 
above 100 psi should be controlled with pressure reducing valve stations installed in the 
distribution main6. Higher pressures typically increase the amount of water lost due to 
leakage and the potential for water main breaks. In systems that rely on pumping to 
provide pressure, high pressures can be indicative of high energy consumption.  
 
Pipe Sizing 
Pipeline design is based upon meeting PHD and MDD plus fire protection while 
maintaining required system pressures. The following design criteria should be 
addressed: 
 
 Water lines where fire hydrants are provided must be six (6) inches in diameter 

or larger. If fire flow is not provided, water mains should not be smaller than three 
(3) inches in diameter7. 

 Dead end mains should be minimized by looping the system when practical. 
Dead end lines should be equipped with a means of flushing at a velocity of at 
least 2.5 fps8. 

 Valves should be located to minimize the amount of the system exposed to 
contamination due to loss of pressure during repairs. 

 Fire hydrants should be placed 250 to 500 ft apart, depending upon the area 
served. 

 System pipe sizing should reduce the velocity head to reduce friction loses. 
Typical pipeline velocities should be between 2.5 ft/sec and 5 ft/sec and should 
not exceed 10 ft/sec under any circumstance. 

 Pipelines may be oversized to allow for flexibility in future growth. 
 
Water Meters 
Manufacturers typically recommend that residential water meters be replaced every 15-
25 years. As age of the meter increases, the accuracy of the meter decreases. The loss 
of accuracy results in water usage not being billed for, and therefore lost revenue to the 
City. 
 
Under the Reduction of Lead in Drinking Water Act enacted in 2011, it will be illegal in 
the United States as of Jan. 4, 2014, to use pipes, pipe fittings, plumbing fittings or 
fixtures that come into contact with drinking water that do not meet the new definition of 
lead free. This legislation changes the definition of “lead-free” to <0.25% lead, and any 
new meters, pipe saddles, etc., that are installed have to meet this new definition as well 
as any parts that are used in repairs (American Waterworks Association, 2014). 
 
Cross Connection Control 

                                                 
5 IDAPA 58.01.08 – Idaho Rules for Public Drinking Water Systems, § 552.01.b.i 
6 IDAPA 58.01.08 – Idaho Rules for Public Drinking Water Systems, § 552.01.b.vi 
 
7 IDAPA 58.01.08 – Idaho Rules for Public Drinking Water Systems, § 542.06 
8 IDAPA 58.01.08 – Idaho Rules for Public Drinking Water Systems, § 542.09 
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A cross connection control program should take reasonable and prudent measures to 
prevent unsafe or contaminating materials from being discharged or drawn into the 
drinking water system9. This can occur from pipes, pumps, hydrants, water loading 
stations, or tanks. The cross-connection control program should include provisions for 
evaluating the existing system and connections, addressing connections without 
backflow prevention, controlling new connections, testing of backflow preventers by a 
licensed backflow tester, and ensuring enforcement of the program is met.  
 
EPA has published a Best Practices Guide for cross-connection control. It helps to 
explain where they can occur, what a control program involves, and how to implement a 
cross-connection control program. This guide can be found at: 
 
http://www.epa.gov/safewater/smallsystems/pdfs/guide_smallsystems_crossconnectioncontrol.pdf 

3.5.2 Pipe Network 
The City’s water distribution system is comprised of a network of thin walled steel, 
ductile iron, and PVC pipes ranging from 4 to 10 inches in diameter. Table 3-2 lists the 
length of pipe and percent of total for each pipe size. The City’s existing water system 
utilizes a single pressure zone that has typical pressures that range from 50 psi to 110 
psi. Older pipes and joints are susceptible to leaks with high pressures. Much of the 
system has been is service for more than 30 years. Figure 3-13 illustrates the 
distribution system by pipe size.  

Table 3-2: Water Distribution Pipe Size Summary 

Size (in) Length (ft) % of Total 
≤2 780 2.2% 
4 9,939 28.2% 
6 12,096 34.3% 
8 11,036 31.3% 
10 1,371 3.9% 
Total 35,222 Feet 6.67 Miles 

3.5.3 Water Meters 
There are 303 metered connections to the system. There are five connections which are 
not metered: (1) and (2) the Buddy Campbell Memorial Park, (3) the Kofoed residence, 
which the owners provided the property for Well #2 and were given water in exchange, 
(4) City maintenance shop, and (5) the fire station. The park has only a drinking fountain 
and bathrooms connected to the water system, while the dedicated irrigation system is 
connected to the Church Well. The meters throughout the system were installed in 2003. 
The meters are touch read and are not read during the winter time when snow covers 
many of the meter pits. The City should begin to financially plan for replacement of the 
meters as they will begin to reach the end of their expected useful life around 2018 (four 
years from now). A meter’s accuracy begins to decrease as the meter ages which leads 
to an inaccurate accounting of the water used. Worn out meters under-report the amount 
of water used by a customer. The operators also report that the touch pads appear to 
have reached their useful life and will need to be replaced also. 
 

                                                 
9 IDAPA 58.01.08 – Idaho Rules for Public Drinking Water Systems, § 543 
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The existing meters were manufactured and installed prior to the “Zero Lead” 
requirement was issued by EPA. This means that as they are taken out they cannot be 
repaired and put back into service. They will all have to be replaced with new meters 
meeting the applicable regulations.  
 
It may also be worthwhile to consider upgrading the touch meters to radio read meters. 
This would reduce the effort required to collect readings and allow readings to be taken 
all year long. There are several options available for collecting the data from the meters. 
The recently purchased touch meter reader could be migrated to radio read allowing the 
City to continue to use their investment in this piece of hardware. As this change is 
considered the City should evaluate the potential for savings in the reduction of the 
number of manhours required to collect the meter data. 

3.5.4 Fire Hydrants 
The age of the fire hydrants in the system generally corresponds to the age of the 
adjacent water lines. Many of the hydrants were installed in 1987 or earlier making them 
at least 27 years old. The system has 30 triple-port fire hydrants. There are several fire 
hydrants that are in need of replacement that were identified during fire flow testing for 
this study. There are likely other hydrants in need of repair or replacement. Figure 3-14 
shows the locations of fire hydrants in the system and the coverage of existing fire 
hydrants using a 350 ft radius. This figure illustrates that there is adequate coverage 
over most of the City. There are two areas that may warrant additional attention: the 
swimming pool and along Elm Street. Volunteers with the fire department have indicated 
that it would be beneficial to have a hydrant by the fire station also which is located on 
Maughan Rd. 

3.5.5 Water Valves 
There are isolation valves at crosses and tees throughout the system to allow isolation of 
portions of the system to allow work to be completed as needed. There were 48 valves 
identified on the existing plans and by the system operators. The water system operator 
reports that many of the valves are not operable or do not fully seat when closed. The 
valves in the system are shown on Figure 3-13. There are no air relief valves or pressure 
reducing valves (PRVs) in the water system. 

3.5.6 Cross Connection Control  
The City of Lava Hot Springs has a cross connection control ordinance for connections 
to the water system. A copy of the City’s water ordinance is included in Appendix A. The 
applicable portion of the code is 10-1-14.E.2 and 3. 
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3.6 WATER PRODUCTION/CONSUMPTION 
The water source for the City is groundwater from the springs and two wells. The total water 
production capacity of the system equals the pumping capacity of the existing wells and the 
springs. The Fish Creek Springs supply at least 70% of the water to the system. 

Table 3-3: Water Production Capacity 

Source Range 
(gpm) 

Capacity 
(gpm) 

Springs 240 – 280 270 
Well #1 30 – 40  35 
Well #2 75 – 90  80 

Total --  385 

3.6.1 Meter Data 
Water usage data is recorded by meters on each of the approximately 303 connections. 
The meters are not read in the winter months. Water users include residential, 
commercial, irrigation, and church customers. The system’s current water billing 
structure is not set-up to track these different categories. Usage data from the City’s 
billing system was provided from 2010 through 2013 for each user to use for analysis in 
this study.  

3.6.2 Water Balance 
The system does not keep regular records on water production or tank outflow because 
the meters have to be read manually. The amount of loss in the system is difficult to 
determine because of the inaccurate production logs. An estimate was made by 
comparing outflow from the tanks recorded in March 2001 to average metered data from 
2010 through 2013. The tank outflow was approximately 11% higher than the metered 
usage indicating a loss. This assumes that populations and conditions were similar, but 
there is no other available data to use. 

 
 Factors that could contribute to system water loss include: 

 Inaccurate water meters: Generally, water meters underestimate flows as they 
age. A residential water meter in a groundwater system (generally hard, more 
corrosive water) should be replaced every 15 years.  

 
 Leaky pipelines and services: The majority of the pipelines are over 25 years 

old. Improper installation, post installation inter-ties, and other utility work can 
also create leaks. 

 
 Unaccounted water use: There are at least two connections in the system that 

are not metered. The Veteran’s City Park is a small park that is not metered and 
the Kofoeds connection which exchanged the property for Well #2 for free water. 
Water flushed from hydrants is also not metered. 

3.6.3 Water Usage 
It is important to note that the usage data presented below in Table 3-4 reflects the 
consumed metered volumes from the City’s billing system plus a 10% factor for losses 
from leakage, inaccurate meters, and unmetered users.  



May 2015 City of Lava Hot Springs 
Water Facilities Planning Study 

 

213093-000  Page 46 
 

Table 3-4: Lava Hot Springs Water Usage 

Water Usage 

Statistic 2010 
(gpd) 

2011 
(gpd) 

2012 
(gpd) 

2013 
(gpd) 

Average  
(gpd) (gpm) (gpcd)* 

Average Annual Day 152,539 145,222 158,774 178,499 158,756 110 390 
Max Month Avg. Day 359,439 351,010 412,839 383,809 376,774 262 926 
Average Winter Day 88,534 97,596 96,841 85,062 92,008 64 226 
Average Summer Day 268,214 259,501 258,087 315,241 275,258 191 676 

* Based on 407 permanent residents 

 
The average annual day per capita usage of 390 gpcd is higher than the Idaho average 
of 187 gpcd for total domestic use and the national average of 99 gpcd (from Table 6 in 
Circular 1344) (U.S. Geological Survey, 2009). This can be attributed to the large 
number of visitors which are not included in the population. 
 
Peak month flows correspond to the summer months (June through September). This 
peak in usage is primarily a result of irrigation. The largest water users are the swimming 
pool, Lava Mobile Estates, the hot pools, and the various hotels. The total gallons used 
per month from 2010 through 2013 are shown in Figure 3-15 and Figure 3-16 shows the 
average daily usage. The peak month average usage is 10.2 million gallons and the 
average number of gallons used per year is 57.9 million gallons. 
 
Per capita usage was based on the permanent population and vacation rentals and hotel 
usage was not separated out. 

 

 

Figure 3-15: Monthly Water Usage 2010-2013 
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Figure 3-16: Average Daily Water Usage 
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Based the available metered data; the ADD and maximum month average day demand were 
obtained. The discussed peaking factors were used to calculate the MDD and PHD. The 
following flow rates were used for the hydraulic analysis of the existing system. 

Table 3-5: Existing Water Usage Rates 

Flow Peaking 
Factor gpm 

Average Winter Day -- 64 
Average Day Demand (ADD) -- 110 

Maximum Month Avg. Day -- 262 
Maximum Day Demand (MDD) 1.47 385 

Peak Hour Demand (PHD) 1.5 577 
 

3.8 WATER RIGHTS  
A water right is authorization to use water in a prescribed manner, not to own the water itself. 
Water rights provide the statutory mechanism allowing diversion of water from either surface or 
groundwater for a beneficial use. Allocation, inventory, and maintenance of water rights assure 
a reliable supply of water.   
 
Water rights are classified by where the Point of Diversion (POD) is drawing the water and are 
usually divided into two categories.  If the POD is taking water from a river or lake, it is classified 
as a surface water right.  A POD can also be a well, which would require a groundwater right.  
Water right management is important since municipalities are required to manage their water 
delivery system in such a manner that the pumping does not exceed the water rights.  
 
A summary of the City’s six water rights are presented in Table 3-6. There are two rights for the 
springs and the rest are groundwater sources. A water right report from IDWR for each of the 
rights is included in Appendix B. 

Table 3-6: Water Right Summary 

Water 
Right # Basis Priority Date Div. Rate  Source Water Use cfs gpm 
29-4229 Decreed 8/6/1951 0.178 79.9 GROUND WATER MUNICIPAL 
29-4230 Decreed 10/20/1921 0.624 280.1 SPRINGS MUNICIPAL 
29-7346 Decreed 9/28/1976 0.31 139.1 GROUND WATER MUNICIPAL 
29-8056* License 2/27/1991 0.62 278.3 GROUND WATER MUNICIPAL 

29-13297* License 2/26/2002 0.25 112.2 GROUND WATER MUNICIPAL 
29-13678** Decreed 3/1/1889 ** ** SPRINGS MUNICIPAL 

Total 1.982 889.6 
 * Water rights have conditions of approval for use. 

 ** Water right has a combined limit of 0.62 cfs with 29-4230. 

It is important to note that some of the water rights have conditions of approval, restrictions, or 
combined diversion rates. The available water rights are sufficient to meet even the peak hour 



May 2015 City of Lava Hot Springs 
Water Facilities Planning Study 

 

213093-000  Page 49 
 

demands of the system. If the City were to need additional wells to meet capacity, the existing 
rights could be used by adding a point of diversion for the new well. 

3.9 GROUND WATER SOURCE REDUNDANCY 
Community water systems served by ground water and constructed after July 1, 1985, or 
existing community water served by ground water that are substantially modified after July, 
2002, shall have a minimum of two (2) sources if they are intended to serve more than twenty-
five (25) homes or equivalent. With any source out of service, the remaining source or sources 
shall be capable of providing the peak hour demand of the system or maximum daily pumping 
demand plus equalization storage10. 
 
If the transmission line from the springs and Well #1 was damaged and became inoperable, 
Well #2, which produces 80 gpm, does not have sufficient capacity to provide water to the City 
by itself as shown in Table 3-3. It would be prudent for the City to develop an additional well to 
the west or south of town that could provide water in the event of an emergency. 

3.10 FIRE PROTECTION REQUIREMENTS 
Providing adequate fire protection in residential, commercial and industrial zones often governs 
distribution pipeline sizes, pipe looping requirements, and reservoir storage needs. The Idaho 
Rules for Public Drinking Water requires that the water system maintain residual pressure of 20 
psi during a MDD and fire event to minimize the risk of contamination to the water system11. 
Pumping systems supporting fire flow capacity must be designed so that fire flow may be 
provided with any pump out of service. Fire suppression storage reduces the requirement for 
redundant pumping capacity12. Table 3-7 estimates fire protection requirements based upon the 
2000 International Fire Code, exact requirements are also based upon construction type. The 
2000 International Fire Code should be consulted for further details. Reduction in fire flow 
requirements of up to 50% for one- and two-family residential buildings and 75% for buildings 
other than one- and two-family residential buildings is allowed when the building is equipped 
with an approved automatic sprinkler system.  

Table 3-7 Typical Fire Protection Requirements 

Building Type Building Size 
(ft2) 

Flow 
(gpm) 

Duration 
(hr) 

Storage 
(gal) 

One- & Two Family Residential <3,600 1000 2 120,000 
Multi- & One-Family Residential <3,600 1500 2 180,000 
Multi- & One-Family Residential 3,600 – 4,800 1750 2 210,000 
Multi- & One-Family Residential 4,801 – 6,200 2000 2 240,000 

Non-Residential 5,901 – 7,900 1,750 2 210,000 
Non-Residential 15,401 – 18,400 2,750 2 330,000 
Non-Residential 18,401 – 21,800 3,000 3 540,000 
Non-Residential 21,801 – 25,900 3,250 3 585,000 
Non-Residential 25,901 – 29,300 3,500 3 630,000 
Non-Residential >25,901 3500 4 840,000 

 

                                                 
10 IDAPA 58.01.08 – Idaho Rules for Public Drinking Water Systems, § 501.17 
11 IDAPA 58.01.08 – Idaho Rules for Public Drinking Water Systems, § 552.01.b.i 
12 IDAPA 58.01.08 – Idaho Rules for Public Drinking Water Systems, § 501.18 
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The Lava Fire Chief was consulted and stated that a minimum of 500 gpm is required for the 
City to meet ISO standards (Fagnant, 2014). The minimum fire flow assumed for residential 
areas was 1,000 gpm in accordance with the 2000 IFC. The recommended fire flows for larger 
or commercial buildings were provided by the Idaho Surveying and Rating Bureau (ISRB). 
Buildings with required flows greater than 1,000 gpm were evaluated individually to assure 
adequate flows are available. The fire flow duration used by the ISRB is from the Fire 
Suppression Rating Schedule as published by ISO. For fire flows up to 2,500 gpm, 2 hours are 
required. Fire flows from 2,501 to 3,500 require 3 hours and fire flows greater than 3,500 gpm 
require 4 hours. Table 3-8 lists these addresses and their fire flow requirements. 

Table 3-8: Fire Flow Requirements 

Location Address Required Flow Rate 
@ 20 psi (gpm) Duration (hrs) 

Lava Elementary School 213 W. Fife St 2,250 2 
Blue Moon 89 S. 1st East St 2,250 2 
Riverside Inn 25 E. Portneuf Ave 1,750 2 
Chuckwagon Restaurant 225 E. Main St 1,750 2 
Shawn’s Market 30 W. Main St 1,250 2 
Fat Jacks 20 E. Main St 1,250 2 
Royal Hotel 11 E Main St 1,250 2 

3.11 DISTRIBUTION SYSTEM HYDRAULIC ANALYSIS 
Haestad Methods’ WaterCAD v8i was used to create the hydraulic model for the Lava Hot 
Springs water distribution, storage and delivery system. The software applies the Hazen-
Williams formula in an iterative manner for complex networks to determine system pressures 
based on various flow scenarios. The software also has the ability to determine fire flow demand 
(FFD) available to each node by methodically analyzing each node (pipe junction) at different 
flow rates, and checking every node to determine the maximum amount of water available 
without drawing the pressure levels below the minimum allowable at any node in the system. 
 
Requirements for pressure calculations for PHD and fire flow demand scenarios shall be based 
on the lowest level after operational, equalization and fire suppression storage have been 
exhausted13. 

3.11.1 Model Development 
Information regarding pipe diameters, network connectivity, and material types were 
determined through available mapping and consultations with staff familiar with the water 
system. Elevation data for the model is based on a 1 meter digital elevation model 
(DEM). Demands (flows) were distributed based on individual connections within Lava 
Hot Springs.  

3.11.2 Model Calibration 
Model calibration refers to the process of adjusting model parameters, so that model 
outputs match observed field conditions. For this study, fire hydrant flow tests served as 
the basis for model calibration. A series of FFD tests were conducted on March 19, 2014 

                                                 
13 IDAPA 58.01.08 – Idaho Rules for Public Drinking Water Systems, § 552.01.b.viii 
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by Keller Associates and Lava Hot Springs Water System maintenance staff. Static and 
residual pressures (i.e. pressures before and during the FFD tests), and flows were 
recorded for each of the tests. The data sheets from the testing and a map showing 
locations of the fire flow testing are included in Appendix D. Both wells were turned off, 
so all water to the system was supplied from the water tanks.  

 
There was some variation between the information gathered on the system and initial 
modeling results. Some modifications and calibrations were made to the model. It was 
found that the pipe going east from Center St. down Main St. that was thought to be 8” 
was 4”. Hazen-Williams C value for pipe roughness for the older 4” and 6” lines was 
adjusted to match field values. It was found that a valve was closed in the system that 
should normally be open. 

 
A comparison of model versus field pressures was conducted to determine the accuracy 
of the model in replicating the water system conditions. Table 3-9 summarizes fire flow 
testing results and shows a comparison between the field observed values and the 
calibrated modeled values. The “error” column represents the pressure difference 
between the field measurement and the model result. A positive difference means the 
model under predicts the pressure drop, and a negative difference means the model 
over predicts the pressure drop.  

Table 3-9: Fire Hydrant Calibration Results 
 Pressure Hyd. A Pressure Hyd. B Residual Error (psi) 
 Static Residual Static Residual Hyd. A Hyd. B 

Test 1 
Flow (gpm) Field (psi) 84 63 -- -- 

-3 -- 1,062 Model (psi) 88 66 -- -- 

Test 3 
Flow (gpm) Field (psi) 85 79 76 39 

-1 -3 993 Model (psi) 84 80 78 42 

Test 4 
Flow (gpm) Field (psi) -- -- 109 84 

-- -4 475 Model (psi) -- -- 108 88 

Test 5 
Flow (gpm) Field (psi) 69 64 -- -- 

-1 -- 751 Model (psi) 71 65 -- -- 
 

The calibration resulted in a model that reflects the actual conditions of the water 
system. For 4 out of the 5 tests, the error was less than or equal to 4 psi. This illustrates 
that the water model is well calibrated and will serve as a tool for evaluation and 
planning in Lava Hot Springs. Test 2 seemed to have errors. The static and residual 
pressures were both high by approximately 20 psi which does not seem reasonable. The 
hydrant may have not been opened all of the way which caused the erroneous 
pressures. This test was not used in the calibration because of the errors and that it was 
close to Test 1 which calibrated well. 

 
Discrepancies in the remaining fire flow tests are believed to be a result of inaccuracies 
in the pressure gauge readings, pitot measurements (hydrant flow measured with a pitot 
gage), and small variations in system boundary conditions. Partially closed valves and 
inaccurate record drawings may also result in discrepancies between model and field 
results.  
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Development of a well calibrated model not only serves as a planning tool for future 
development, but can also be very useful for regular management of the existing 
system. It is recommended that the City update the model regularly to reflect changes in 
physical attributes and usage patterns of the water system. This would help the City 
quickly identify possible causes for problems they are seeing in the system. 
 
With the calibrated model, the current distribution system has been evaluated for 
compliance with the pressure and flow standards. The following sections summarize the 
results. The system was analyzed using a steady state evaluation. 

3.11.3 Maximum Day Demand plus Fire Flow Demand (MDD + FFD) 
The model was populated with the FFD identified by the ISRB presented in Table 3-8. 
For all areas in the planning area 1,000 gpm was selected as the minimum flow for the 
model evaluation. Under maximum day demands (385 gpm) and the FFD requirements 
stated, the system was tested with criterion of pressure not dropping below 25 psi. A 
maximum velocity constraint was not used. The tank levels were assumed to be at half 
full. 
 
The water model evaluates each of the nodes individually under the previously stated 
criteria, while considering pressure at other nodes in the system. The analysis is steady 
state and assumes adequate fire storage is provided to support the design durations. 
Figure 3-17shows the modeled nodes in the water system that cannot meet MDD plus 
FFD requirements as red dots. Nodes that are able meet fire flow demands are shown 
as green dots. Model results are included in Appendix D. 
 
Each of the failing points highlighted in Figure 3-17 was evaluated with City staff, and 
local improvements were developed to correct the problems. Additional factors other 
than just the local fire flow failure were considered in prioritizing fire flow improvements, 
such as proximity to a point in the system providing the full fire flow requirement. 

3.11.4 Peak Hour Demand 
The system was modeled under peak hour demands (PHD) of 577 gpm to check for 
pressures in the system dropping below 40 psi. Model results indicate that the 
distribution system nodes are all above 46 psi. The node near the tanks has less than 40 
psi but no services are connected there. Model results are included in Appendix D. 

3.11.5 Pressures During Low Demands 
Because potable demands decrease during the winter season, a low demand scenario 
was evaluated to determine whether or not any of the distribution system pressures are 
over 80 psi. The calculated average winter demand (AWD) of 64 gpm was used. The 
tank levels are assumed to be full to the overflow elevation. At higher pressures, leakage 
in the distribution system tends to increase. The model results indicate that the entire 
system north of Booth St. has pressures above 80 psi. The higher pressures in the 
system correspond to lower elevations. The maximum system pressure approaches 115 
psi. Figure 3-18 shows model nodes with 80 – 100 psi as orange dots and nodes with 
pressures over 100 psi as red dots. Model results are included in Appendix D. 
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Green dots = meets fire flow requirements, Red dots = fire flow failures 

Figure 3-17: Fire Flow Deficiencies 
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Green dots = <80 psi, Orange dots = 80-100 psi, Red dots = >100 psi 

Figure 3-18: System Pressures > 80 psi During AWD  
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3.12 WATER STORAGE EVALUATION 

3.12.1 Water Storage Criteria 
The materials and designs used for finished water storage structures shall provide 
stability and durability as well as protect the quality of the stored water. Finished water 
storage structures shall be designed to maintain water circulation and prevent water 
stagnation14. Figure 3-19 describes pictorially the following descriptions related to water 
storage reservoirs. 

 
 Freeboard: Space above overflow pipe and below the tank roof. 
 Operational Storage: Storage that supplies water when, under normal 

conditions, the sources are off. This component is the larger of: 
o The volume required to prevent excess pump cycling and ensure that the 

equalization, fire suppression, and standby storage components are full and 
ready for use when needed 

o The volume needed to compensate for the sensitivity of the water level 
sensors 

o Keller Associates recommends a volume of 10 – 15% of total storage volume 
for operational storage to prevent water from becoming stagnant. 

 Peaking Storage: Peaking or equalization storage refers to the additional 
storage required to meet peak hour demands and fluctuations in the water 
demand during the day. The needed peaking storage will increase as the 
community grows.  
o Where detailed hourly data is available a demand curve of the MDD can be 

developed and the actual peaking storage volume calculated. 
o Keller Associates recommends a volume of 10 – 15% of total storage volume 

for peaking/equalization storage. 
 Fire Storage: The water needed to support fire flow in those systems that 

provide it (A typical recommended fire protection volume is 120,000 gallons 
reserved to fight a 1,000 gpm fire for 2 hours). The required fire flow must be 
verified with the local fire authority.  

 Emergency Storage:  
o DEQ requires a minimum of 8 hours of average day demand. 
o May consider average summer day demand. 
o Can be offset by standby power  

 Dead Storage: Storage that is either not available for use in the system or can 
provide only substandard flows and pressures 
 

                                                 
14 IDAPA 58.01.08 – Idaho Rules for Public Drinking Water Systems, § 544 
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Figure 3-19: Water Tank Storage 
 

In general, there are two types of storage components that can provide equalization 
storage to maintain flow and pressure as required. The two types of storage described 
below are shown in Figure 3-20.  

 
 An elevated storage tank (either a high level ground tank or a structurally 

elevated tank) develops the required pressures by virtue of the tank elevation.  
 

 A ground level tank with booster pumps to supply flow and pressure to the 
system. In this event the booster pumps must be able to supply flow and 
pressure during peak demands with the largest pump out of service in the same 
capacity as was described for the groundwater sources above. 

 

 

Figure 3-20: Storage Tank Configuration Examples 
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3.12.2 Storage Volume Analysis 
Table 3-10 presents the minimum recommended storage volumes for the system based 
on the above discussed criteria for water storage. System demands and fire flow 
requirements developed in the previous sections are needed and used in the evaluation 
of storage volumes. Comments regarding the values used are included for clarification. 

Table 3-10: Recommended Storage Volumes 

Storage Component Minimum 
Recommended Comments 

Operational Storage 
107,400 Use 10-15% to keep water in 

tanks from stagnating   Total Storage (MG) 0.716 
  % of total 15% 
Peaking/Equalization Storage 

83,200 Typically 10 -15% of MDD.    MDD (gpm) 385 
  % of total MDD usage 15% 
Fire Storage 

270,000 Highest demand from ISRB   Fire Demand (gpm) 2,250 
  Duration (hrs) 2 
Emergency Standby Storage 

52,800 ADD for 8 hours. No 
generators for wells.   ADD (gpm) 110 

  Duration (hrs) 8 

Total 513,400 28.3% capacity remaining 
  

The system has 716,000 gallons of available storage between the two tanks. There is 
currently a surplus of storage for the system. This evaluation is conservative since the 
spring flows all of the time and can offset the need for storage. There is the potential for 
the springs or the pipeline to be unavailable and the additional peaking and emergency 
storage would be beneficial. 

3.12.3 Tank Residence Times 
Tank residence time is the duration water remains in the tank which is a function of the 
incoming flow rate and the tank volume. There is also residence time in the distribution 
system piping which is not discussed in this section. There are numerous water quality 
problems which are associated with increased water age. These can be separated into 
three categories as shown below in Table 3-11 (US EPA, 2002): 
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Table 3-11: Water Quality Issues Associated with Water Age 
Chemical Issues Biological Issues Physical Issues 

*Disinfection by-product 
formation 

*Disinfection by-product 
biodegradation 

Temperature 
increases 

Disinfectant decay *Nitrification Sediment Deposition 
*Corrosion control 

effectiveness 
*Microbial 

regrowth/recovery/shielding Color 

Taste and odor Taste and odor - 
* Denotes water quality problem with direct potential public heath impact. 
 
Tank residence time is the duration water remains in the tank which is a function of the 
incoming flow rate and the tank volume. Because water demands are much lower in the 
winter, residence times are generally higher during winter months. With the spring 
flowing at a rate of 270 gpm in the winter, the total volume of water in the two tanks 
(916,000 gallons) should be replaced every 2.2 days. This is assuming there is adequate 
mixing in the tanks. This is an indicator of good water quality for the system. Having the 
springs run all of the time and being able to spill the excess water from the tanks is a 
benefit to the system in reducing the water age. In the summer months, the water age 
would be less due to higher usage. 

3.13 RELIABILITY & EMERGENCY OPERATION 
Water system improvements constructed after April 2007 are required to be equipped with 
dedicated standby power with automatic switch-over capability or standby storage volume. 
During power outage, water systems must be capable of providing average day water demands 
at adequate operating pressures for 8 hours plus fire flow protection where provided15. 
 
With the amount of available storage, the City of Lava Hot Springs is able to provide MDD and 
fire flow protection to meet DEQ requirements. However, in evaluating the system it should be 
noted that if the transmission line from the springs and Well #1 ever became inoperable, Well #2 
(80 gpm) does not have the capacity to meet even the ADD (110 gpm). A third well would be 
recommended to be developed that would not be dependent on the transmission line.  

3.14 FINANCES 

3.14.1 Rate Structure 
The water system assesses a base fee of $20.00 per month plus $0.60 per thousand 
gallons. During the winter months when the meters are not read, the connections are 
billed the base rate based on the connection size and are billed the first month the 
meters are read in the spring for the water usage over the winter. 

3.14.2 Budget 
The City has a balanced budget and over all does a good job of managing and planning 
their accounts. Funds are set aside for reserves, capital improvements, upgrades, and 
depreciation. Currently the rate is set such that revenue and expenditures roughly 
balance out each year. The water fund is not saving any additional money for future 
projects. A summary of the 2010 – 2013 water fund budget as well as detailed 
breakdowns for each of the years are included in Appendix E. 

                                                 
15 IDAPA 58.01.08 – Idaho Rules for Public Drinking Water Systems, § 501.07 
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3.15 SANITARY SURVEY 
A sanitary survey is typically conducted by DEQ every three years for community water 
systems. As stated on DEQ’s website (Idaho Dept. of Environmental Quality, 2011):  

 
‘A sanitary survey is onsite review of a public water system’s water source, facilities, 
equipment, operation, and maintenance. The purpose of a sanitary survey is to 
evaluate and document the capabilities of a water system's sources, treatment, 
storage, distribution system, operation and maintenance, and overall management 
and financial capacity to continually provide safe drinking water and to identify any 
deficiencies that might adversely impact a public water system's ability to provide a 
safe, reliable water supply. The survey also seeks to identify systems that need 
technical or capacity development.’ 

 
An important part of this Facility Planning Study is to address deficiencies and 
recommendations in assisting the Community in making plans to correct identified issues. Items 
identified on the sanitary survey are based on the federal Safe Drinking Water Act and the state 
Rules for Public Drinking Water Systems (IDAPA 58.01.08). Three classifications are developed 
for issues identified. They are: 
 

 A Significant Deficiency is defined in IDAPA 58.01.08.003.88. that states: As identified 
during a sanitary survey, any defect in a system’s design, operation, maintenance, or 
administration, as well as any failure or malfunction of any system component, that the 
Department determines to cause, or have the potential to cause, risk to health and 
safety, or that could affect the reliable delivery of safe drinking water.  

 
 A Deficiency states: As identified during a sanitary survey, the systems design, 

operation, maintenance, or administration, as well as any failure or malfunction of any 
system component, that the Department determines are not in compliance with the 
drinking water rules and do not cause or do not have the potential to cause, risk to 
health or safety, or that could not affect the reliable delivery of safe drinking water. 

 
 Recommendations are made as an item to consider in order to improve the overall 

operation of the water system. 
 
The most recent sanitary survey for the Lava Hot Springs water system was conducted on June 
14, 2011. A copy of the sanitary survey letter dated June 18, 2011 can be found in Appendix F. 
Several deficiencies, including significant deficiencies, were identified as result of the sanitary 
survey. Recommendations and system deficiencies from the Sanitary Survey have been 
incorporated into the system improvements presented in Section 6.1. Improvements addressed 
in this study have been developed to help bring the water system into compliance with current 
regulatory requirements and to provide necessary maintenance to system components to avoid 
future non-compliance issues. 

3.15.1 Significant Deficiencies  
There is one outstanding significant deficiency, as identified in the sanitary survey that 
should be corrected as follows: 
 

 Install a sensor to control the chemical feeder (disinfection) to ensure the 
injection of the chemical is discontinued with discontinued flow and chemical feed 
rates are proportional to the flow (IDAPA 58.01.8.531.02.b.ii). 
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3.15.2 Discussion of Significant Deficiencies 
The lack of a check valve on the discharge line allows the possibility of water from the 
springs running down the well casing. Installing a check valve on the discharge line is 
just a matter of cutting the pipe and installing the valve. There is sufficient space in the 
building to accomplish this. The flow proportioned chemical injection would require a flow 
meter with 4-20 mA outputs and a chemical pump capable of being flow paced. A new 
chemical metering pump was purchased and installed by the City in December of 2014 
which is capable of receiving a 4-20 mA input to control the flow rate. 

3.15.3 Deficiencies 
As stated in the 2011 Sanitary Survey, deficiencies identified in the previous survey were 
not addressed by the City of Lava Hot Springs. A comprehensive list of deficiencies is 
included below: 
 

 Install a standard pressure gage on Well #2 discharge line, as required by IDAPA 
58.01.08.511.03. 

 Install a pressure relief valve on Well #2, as required by IDAPA 58.01.08.542.03 
for all pumps connected directly to the distribution system. 

 Ensure that all fire hydrants are connected to water mains not smaller than six (6) 
inches in diameter, pursuant to IDAPA 58.01.08.542.06. 

 Install an eye wash station in Well House #1, as required by IDAPA 58.01.08. 
531.05.c.ii.  

 Perform free chlorine residual test at a frequency sufficient to detect variation in 
chlorine demand and/or changes in water flow, pursuant to IDAPA 
58.01.08.552.04.b.ii. 

 Provide an operation and maintenance manual with daily operating instructions 
and operator safety procedures, location of valves and other key system 
features, parts list and parts order form and information for contacting the water 
system operator, as required by IDAPA 58.01.08.501.12. 

3.15.4 Discussion of Deficiencies 
The pressure gauge and pressure relief valve for Well #2 are straightforward 
improvements. The City reports that there is a smooth nose sample tap in Well House 
#1 upstream of where the disinfection is injected and that there is a mesh screen behind 
the overflow box grate. Where the overflow pipe discharges into the river, a screen or 
flapper valve is needed to prevent entrance into the pipe from small animals. If the pipe 
has an air gap and a screen, no flap or check valve is required. Hydrants attached to 4-
inch pipes will be identified in the Capital Improvements Plan to be replaced. An 
appropriate eye wash station will need to be installed in Well House #1. Currently the 
City tests the free chlorine residual monthly. Per IDAPA 58.01.08.300.05.c.i, for a 
community with a population less than 500, the chlorine residual should be tested once 
per day to verify that there is not too much chlorine residual in the system. An O&M 
manual will need to be developed for the system. This could be accomplished with 
completion of projects recommended in this study. 
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3.15.5 Recommendations 
Consistent with the 2011 Sanitary Survey, IDEQ recommendations include the following: 

 DEQ recommends the free chlorine residual be measured daily. 
 DEQ recommends the screen on Well #2 pump-to-waste pipe be replaced.  

3.15.6 Discussion of Recommendations 
The recommendations listed above can be feasibly addressed by the water operators.  
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CHAPTER 4 FUTURE CONDITIONS 

4.1 COMMUNITY COMPREHENSIVE PLANS 
The City has a Comprehensive Plan which was updated in 2013. The plan discusses current, 
future, and desired conditions of the City as well as strategies to accomplish those goals.  

4.2 FUTURE LAND USE 
The future land use plans include maintaining much of the agricultural land use that is the 
heritage of the area. The majority of the residential land use is single family dwellings that are 
comprised of full-time residents and rental properties. The number of summer homes and 
vacation rentals, currently comprising nearly 50% of all housing units, is growing in popularity. 
Lots used for recreational purposes are becoming more abundant as well. It can be expected 
that the part-time resident and recreational resident trend will continue as existing residences 
are converted to rental uses. This increase in visitors will likely bring more commercial 
operations to the area to meet the needs of these guests.  
 
Commercial development is attributed to the resort status of the City. There are numerous small 
businesses, restaurants, and hotels providing services to residents and visitors. The City’s 
zoning map is shown in Figure 2-11. 
 
There are several areas of likely growth. There is a small development consisting of 10 rental 
cabins on the east end of the City where Main St. connects to Hwy 30. West of the City on the 
north side of Maughan Rd is another likely area of development. South and west of the City off 
of S. 4th West Ave/Dempsey Creek Rd is the other likely area to be developed.  

4.3 POPULATION TRENDS 
Lava Hot Springs’ population has had a decreasing trend since 1940 as reported by the US 
Census. Census data collected reports permanent residents. A growing occurrence in Lava is 
the conversion of residences to vacation rental properties. This causes difficulty in preparing 
population estimates. Even though the population has been decreasing the numbers of visitors 
to the City and demands for dining and lodging has been increasing. Some growth in the area 
has occurred but it has been outside of city limits. 
 
A facilities planning study was completed for Lava’s wastewater system in 2008. A 1% growth 
rate was used in the WWFPS to project populations starting from the 2008 population estimate 
of 492 to develop a population of 678 people in 2040. This population estimate is higher than 
what is anticipated to occur. 
 
For purposes of this study, a modest positive growth rate of 1% per year and a starting 
population of 407 in 2014 was used to estimate population projections for the 20- and 40-year 
design horizons and the associated water demand. Using these factors, Table 4-1 contains 
population projections for Lava Hot Springs.  

Table 4-1: Population Estimates 

Year Population 
2014 407 

2034 (20-year projection) 497 
2054 (40-year projection) 607 
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These population estimates are shown graphically on Figure 4-1. 
 

 

Figure 4-1 Population Projection 

4.4 WATER DEMAND PROJECTIONS 
Using the above developed population projections and the usage data developed from meter 
readings the following water demand projections were used for purposes of this study. 

Table 4-2: Water Demand Projections 

d Year 2014 Year 2034        
(20-year design) 

Year 2054         
(40-year design) 

Population 407 497 607 

Average Day 
Demand 

390 gpcd 390 gpcd 390 gpcd 
159,000 gpd 194,000 gpd 237,000 gpd 

110 gpm 135 gpm 165 gpm 

Maximum Month 
Average Day 

Demand 

926 gpcd 926 gpcd 926 gpcd 
377,000 gpd 460,000 gpd 562,000 gpd 

262 gpm 319 gpm 390 gpm 

Maximum Day 
Demand 

Peaking Factor: 1.47 x Max Month 
1361 gpcd 1361 gpcd 1361 gpcd 

554,000 gpd 1,260,000 gpd 1,260,000 gpd 
385 gpm 470 gpm 574 gpm 

Peak Hour 
Demand 

Peaking Factor: 1.5 x MDD 
577 gpm 704 gpm 861 gpm 

Total Annual 
Demand 58.0 MG 70.8 MG 86.5 MG 
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Future demands were assumed to be the same as current average water demands for the 
following reasons: 1) per capita demands will continue to be higher than typical because of the 
large number of visitors that are not counted as residents, 2) future development of lots will not 
have irrigation rights so potable water would be used for irrigation water, 3) continued metering 
of water usage will assist in keeping demands in check, and 4) technology has improved and 
household appliances are becoming more efficient with their water use.  

4.5 WATER RIGHTS & SUPPLY VERSUS FUTURE DEMAND 
The City has sufficient water rights to meet peak hour demands for the 40-yr planning period, 
however, they do not have sufficient supply to meet projected demands for the 20-yr planning 
period. Excluding the water rights for the spring, the City has water rights for 609.5 gpm from 
groundwater sources. Combining the rights and adding multiple points of diversion would be a 
good way to maximize the water rights and have the availability to provide more water. 
 
Currently, max production from all of the sources is 385 gpm with no redundancy. Source 
capacity needs to equal or exceed the MDD or there is the risk of running out of water. The 
current MDD is equal to the max production. Table 4-3 below compares current production with 
future MDD.  

Table 4-3: Future Water Production Needs 

d Year 2014 Year 2034        
(20-year design) 

Year 2054         
(40-year design) 

Maximum Day 
Demand (gpm) 385 470 574 

2014 Water Production 
Capacity (gpm) 385 385 385 

Production 
Excess/(Shortage) 0 (85) (189) 

 
The table shows that sources with an additional minimum capacity of 85 gpm need to be 
developed within the 20-yr planning period and an additional capacity of 189 gpm need to be 
developed within the 40-yr planning period. If an existing well is purchased, acquiring additional 
water rights would be a benefit to the City. If new wells are drilled, a closer evaluation of water 
rights would be required to determine if the excess capacity of existing rights and production 
capability of the existing wells would be sufficient to combine them. 

4.6 FUTURE DISTRIBUTION SYSTEM CONDITIONS 
Starting with the calibrated water model, future water infrastructure was added to the model 
using existing planning information. The demands for the 40-yr planning period were used to 
evaluate the future needs and conditions of the distribution system. The City provided direction 
on future development areas where growth is anticipated to occur. A conceptual layout of future 
water lines was modeled to accommodate the projected demands in these future development 
areas. The future system infrastructure was developed to ensure adequate fire flow and 
operating pressures can be delivered to the intended service areas. The model was utilized to 
ensure the proposed improvements were sized correctly to support the anticipated growth.  
 
The proposed routes of the future water lines will ultimately depend on when and where future 
growth actually occurs. A pressure contour map based on the tank level and ground elevation 
was created to identify areas of future growth that could be accommodated by the water system. 
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See Figure 4-2. Areas having pressures less than 40 psi could not be served by the system 
without a booster pump station. The area south of the City along 4th West/Dempsey Creek Rd is 
one example of an area that will require pressure boosting if it is developed. Conversely, areas 
west of the City along Maughan Rd would have sufficient pressure as long as the distribution 
system was adequately sized to meet the potable demand and fire flow requirements. 

4.7 FUTURE STORAGE NEEDS 
There is sufficient storage for existing conditions and also storage to accommodate the growth 
pattern that is identified in this study for the 40-yr planning period. Using the same assumptions 
used in the storage evaluation for existing conditions with the 2054 demands presented in Table 
4-2 there will be 136,000 gallons (18.9%) of the storage capacity remaining to support the future 
needs of the City, see Table 4-3. 

Table 4-4: Future Storage Needs 

Storage Component Minimum 
Recommended Comments 

Operational Storage 
107,000 Use 10-15% to keep water in tanks 

from stagnating   Total Storage (MG) 0.716 
  % of total 15% 
Peaking/Equalization Storage 

124,000 Typically 10 -15% of MDD.    MDD (gpm) 574 
  % of total MDD usage 15% 
Fire Storage 

270,000 Highest demand from ISRB   Fire Demand (gpm) 2,250 
  Duration (hrs) 2 
Emergency Standby Storage 

79,000 ADD for 8 hours. No generators for 
wells.   ADD (gpm) 165 

  Duration (hrs) 8 
Total 580,000 18.9% capacity remaining* 

*Total storage (716,000 gal) – calculated storage requirements (580,000 gal) = 136,000 gallons remaining (18.9%) 
 
  



Source: Esri, i-cubed, USDA, USGS, AEX, GeoEye, Getmapping, Aerogrid, IGN, IGP, and the GIS User Community FIGURE NO.
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CHAPTER 5 DEVELOPMENT & EVALUATION OF ALTERNATIVES 

The City of Lava Hot Springs is in need of several upgrades to their water system. Upgrades will 
improve the operation of the system, increase reliability, protect water quality, reach compliance 
with all State and Federal standards, and meet the future demands of the residents. In order to 
do this, a thorough discussion of system improvements, estimated costs including available 
grant monies, timelines, and evaluation of all upgrades is required. Improvements should 
address excessive water use, system losses and inefficiencies, compliance with State and 
Federal standards, efficient system operation, and recommendations to improve the health and 
safety of the water system.  
 
Per the Idaho DEQ facility planning study requirements, each of the design alternatives are 
planned to meet the needs for a 20-year minimum period for facilities (i.e. well houses, pump 
stations, etc.), and a 40-year minimum period for the piping in the distribution system, or an 
equivalent development benchmark for the discussed growth rate. It is important to note that the 
40-year and 20-year design horizons rely on the assumptions that were made for the demands 
and populations within each time period. These timing assumptions for populations and 
demands are only projections which may or may not be accurate due to the unpredictable 
nature of development. Equivalent development benchmarks could reasonably occur earlier or 
later than the proposed time periods, however, the information presented meets the industry 
standard for these types of predictions.  
 
With supporting data from population projections presented in Chapter 4 and the computerized 
hydraulic analysis in Section 3.11, we anticipate that the water system would be out of 
compliance with public drinking water standards including deficiencies in available fire flow 
protection, deficiencies in reliability and emergency operation standards, deficiencies in water 
supply and possibly water rights. A typical consequence of this type of non-compliance would 
be the City’s inability to approve any additional new water connections until these issues are 
resolved. This type of compliance mandate is enforced by DEQ through a moratorium on 
building within the City similar to what was experienced by McCammon in the early 2000’s. 
Furthermore, the City could be subject to various enforcement actions by the Department of 
Environmental Quality. 
 
Various alternatives exist to correct the identified system problems and deficiencies. The 
alternatives presented in the following chapter are evaluated on their ability to resolve the City’s 
need, cost, environmental impacts, and operation and maintenance requirements. The 
estimated capital costs presented are concept level cost estimates which are used to provide 
enough accuracy for planning purposes. These estimates include costs associated with 
engineering services, contractor overhead and profit, and contingency to compensate for 
changes in the cost of construction and unexpected conditions.  

5.1 OPTIMUM OPERATION OF EXISTING FACILITIES 
The existing system operation strategy is efficient given the physical constraints of the existing 
infrastructure. The existing springs and wells convey water to the tanks which supply the 
distribution system by gravity thereby eliminating continuous pumping. The operation of the 
wells is manually controlled. The two wells operate during summer months when demand is 
high. The problems and deficiencies that Lava Hot Springs is experiencing cannot be corrected 
by operational changes. This alternative by itself will not be considered further. With proposed 
improvements, optimization of facilities will be a goal, but it will not correct any of the identified 
deficiencies by itself. 
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Environmental Impacts: This alternative would have no impacts on the surrounding 
environment. 

5.2 REGIONALIZATION 
The closest municipal water system to Lava Hot Springs is McCammon located 12 miles to the 
west along Highway 30. Costs to connect the systems would be extremely high. There are two 
smaller water systems in the area: the KOA campground on the east end of Lava Hot Springs 
and Thunder Canyon Estates located up Dempsey Creek. Connecting with these systems 
would not correct the City’s deficiencies.  This alternative will not be considered further. 
 
Environmental Impacts: Construction of this alternative would affect a significant amount of 
property to connect the two water systems. Most of the improvements would be along Highway 
30 in previously disturbed property. Lava Hot Springs is located higher in elevation than 
McCammon so pumping would be required to provide water to Lava Hot Springs. It would not 
be an energy conserving or cost effective approach. 

5.3 WATER SUPPLY ALTERNATIVES 
A water supply and distribution system must be designed to meet the Peak Hour Demand 
(PHD) or the Maximum Day Demand (MDD) with Fire Flow Demand (FFD) requirements, 
whichever is greater. The entire water volume can be delivered to the system directly from the 
source during peak demand or it can be delivered from a combination of supply sources and 
storage. Under existing conditions, the MDD is equal to current production capabilities. If 
something were to happen to the springs or the transmission line, Well #2 is not capable of 
meeting even the Average Day Demand (ADD).  
 
The Fish Creek transmission line carrying water from the springs and Well #1 will be addressed 
as part of the supply alternatives. 
 
One consideration in water supply alternatives is potential pollution sources. Proximity to 
wastewater treatment facilities, highways, and industry should be taken into account. The 
wastewater treatment plant is located between the Portneuf River and Highway 30 
approximately 0.5 miles west of town.  

5.3.1 No Action Alternative 
In the near future, MDD is predicted to exceed the current supply capabilities. The tank 
levels will drop and the available sources will not be able to refill them leading to water 
shortages and restrictions. In the event of contamination at the springs or if the 
transmission line were damaged, Well #2 does not provide sufficient supply to meet 
system demands. The transmission line is currently in very poor condition and requires 
regular repairs. The potential for a failure and subsequent contamination of the water 
system is high. The no action alternative is not recommended in regard to Lava Hot 
Springs’s water supply. 
 
Environmental Impacts: This alternative could affect water usage and quality if 
restrictions were imposed and could endanger public health if a fire were to occur and 
there was not sufficient water to fight the fire or through contamination due to a failure of 
the spring line. If a pipe break occurred there is also the potential to discharge 
chlorinated water to Fish Creek since chlorination occurs at Well #1. 
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5.3.2 Increase Capacities of Existing Sources 
One alternative to increase supply without developing new sources is to increase the 
capacity of existing sources. This can be accomplished by increasing the size of the 
pump or rehabilitating an existing well by cleaning or drilling deeper. Enlarging existing 
wells to increase their capacity is very unpredictable and is not commonly practiced due 
to its high probability of failure.  
 
The springs are already producing approximately what is permitted under the water right. 
In recent years, Well #1 and Well #2 have had the pumps downsized because of the 
drawdown which was occurring within each well. Increasing the production capacity of 
existing sources is not a viable option and will not be considered further. 
 
Environmental Impacts: Increasing pumping capacity of the existing wells would 
negatively impact groundwater levels due to the increased drawdown. This approach 
would likely lead to well failure due to over-pumping. 

5.3.3 Drill New Well 
It would be in the best interest of the City to develop additional water sources. It would 
be beneficial to locate additional sources that would not be dependent on the 
transmission line from the springs and Well #1. A well located to the south or west of the 
city would be ideal. Proximity to the wastewater treatment plant will need to be 
considered in selecting a new well location west of town near the river. There are no 
additional springs which could be developed or purchased so the new source will need 
to be a groundwater well source. To drill a new well, an extensive investigation would be 
required by a hydrogeologist to locate a likely source of water, which would include 
research of wells in the area and the possible drilling of test wells before drilling a 
production well. Several potential well sites have been identified by the City.  
 
A water right transfer filed with IDWR would allow the City’s existing groundwater rights 
to be combined and operated through multiple points of diversion. Table 5-1 illustrates 
the difference in production capacity and available water rights for Lava Hot Springs 
groundwater sources. 

Table 5-1: Water Production Capacity 

Source 
Pumping 
Capacity 

(gpm) 

Water 
Rights 
(gpm) 

Well #1 35 79.9 
Well #2 80 278.3 

Church Well 200 251.3 
Total 315 609.5 

 
Environmental Impacts: Drilling a new well would have minor impacts to land use, 
existing vegetation, and groundwater, but would not exceed currently permitted water 
rights owned by the City. 

5.3.4 Replacement of Fish Creek Transmission Line 
Because the system is dependent on the transmission line to provide water from the 
springs and Well #1, comprising 80% of the City’s supply, it is a critical component to the 
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water system. Replacement of the 14,300 ft transmission line is recommended. Some 
modifications to the alignment would be beneficial to improve access for maintenance 
and operation and to reduce vulnerability of the pipeline. Minimizing the number of creek 
crossings would reduce the level of susceptibility to contamination and the potential for 
discharge of chlorinated water to the creek in the event of a failure. The transmission line 
is located on the opposite side of the planning area from the wastewater treatment plant. 
There is no potential for impacts from the WWTP on the transmission line. 
 
Environmental Impacts: There would be some impacts during construction. 
Portions of the pipeline run adjacent to Fish Creek with several creek crossings. Some 
riparian areas and portions of the stream bed will be disturbed during construction. It will 
not be possible to bore under the creek because of the large number of large 
rocks/boulders in the stream bed. There will be no permanent impacts to the floodplain 
as no development will be above ground. Impacts to local flora and fauna will be minor. 
There will be no long term adverse impacts to recreation opportunities from construction. 
Public health and confidence in the water supply will be positively impacted. Careful 
consideration of environmental impacts should be made when selecting the new 
transmission line alignment. 

5.4 WATER STORAGE ALTERNATIVES 
Water storage is needed when the source does not meet the system demand. In addition, water 
storage typically provides water for fire protection and emergency needs. Because wells are 
expensive to construct compared to their relative capacity, storage helps meet PHD and fire 
flow demands without needing to develop expensive water sources. The existing storage tanks 
in Lava Hot Springs have a combined storage capacity of 716,000 gallons. The tanks were 
inspected recently and they were found to be in good operating condition. 

5.4.1 No Action Alternative 
The available storage for the City is sufficient for current needs and should be adequate 
for the 40-yr planning period. The no action alternative is a viable option for storage. 
 
Environmental Impacts: This alternative would not have any direct environmental 
impacts.  

5.4.2 Reconfigure New Tank 
Due to the configuration of the outlet piping structure inside the tank, when the tank was 
constructed, approximately 90,000 gallons of stored water is not accessible. The outlet 
detail from the original design drawings is shown in Figure 5-1. By reconfiguring the 
piping and valves at the tanks, the outlet of the new tank could be modified to allow the 
tank to access a portion of the dead storage that is currently unavailable. This 
modification could be scheduled for a time when the new tank is taken off-line for repairs 
or cleaning to reduce the impact of the modifications to normal operation.  
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Figure 5-1: Existing Tank Outlet Pipe Detail 
 
Environmental Impacts: This alternative would not have any adverse environmental 
impacts. Any improvements would take place in areas which were previously disturbed. 

5.5 DISTRIBUTION SYSTEM IMPROVEMENT ALTERNATIVES 
Improvements needed to the distribution system were identified by consulting with the 
operators, onsite observations during fire flow testing, and from scenario results generated by 
the computerized hydraulic model. There are areas within the distribution system that would 
greatly benefit from either increasing line sizes or adding additional pipe to loop the system to 
allow for better circulation. Some sections of pipe are thin walled steel and are approaching or 
exceeding their design life. Future conditions for development were also considered and 
presented. 

5.5.1 No Action Alternative 
The distribution system operates sufficiently during normal operation but is not able to 
meet fire flow requirements at several locations as previously discussed. If the City were 
to do nothing to improve the FFD in the system, the points not currently meeting the FFD 
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design criteria will continue to be an issue. As the City grows in population and more 
demand is added to the system, the condition will worsen and some of the areas that are 
adequate now may not meet the normal operating conditions of the system. The 
potential result of doing nothing is that in the event of a fire at any of these locations, the 
full specified FFD would not be available from the system and the fire fighters would 
have to rely on other means. Additionally, where FFD is not provided, DEQ requires that 
the affected parties be notified. Not looping dead end distribution lines limits fire flow 
capacity and prevents circulation in the distribution system. Additionally, the current 
distribution system contains fire hydrants that are connected to 4-inch laterals. This was 
a common practice when the system was constructed; however current fire flow 
requirements typically cannot be served through 4-inch hydrant laterals. These small 
laterals and smaller diameter distribution piping should be replaced to comply with 
current levels of service for fire protection and to be able to support modern fire fighting 
pumping equipment. The no action alternative will not be considered further because it 
cannot provide the flows required to meet IDAPA regulations.  
 
Numerous locations in the water system see pressures over 80 psi. These areas have 
dealt with high pressures for many years. No new risk is being introduced to the system 
by leaving the system as it is today. The City has opted to recommend pressure 
regulators for pressures over 80 psi, but to ultimately allow residents and businesses to 
choose if they will individually install pressure regulators as they deem appropriate. 
Operating a water distribution system that is exhibiting leaks due to high pressure leads 
to loss of water and increased maintenance due to leaking pipes and fittings. The no 
action alternative is viable in regards to pressure management although it may lead to 
increased operating costs. 
 
Environmental Impacts: This alternative would not have any direct environmental 
impacts. 

5.5.2 Distribution Improvements 
Because of the hydrants being served off of 4” mains, there are numerous locations with 
in the distribution system which cannot provide the required ISRB fire flow. Upsizing 
these sections of piping is a needed improvement. Sections of old pipe that have a 
history of leaks have also been identified to be replaced. There is also one section of 
pipe rom 1st E. to Center St. through a hotel and hot pool area that is difficult to access, 
this section is proposed to be rerouted. Future growth will also drive some piping 
improvements. In addition to the piping improvements discussed, numerous valves and 
hydrants are in need of repair/replacement. 
 
Environmental Impacts: Impacts from this alternative would be minor since all of 
the work would take place where the ground has been previously disturbed. 

5.5.3 Create Pressure Zones 
Areas with high pressures could be eliminated through the creation of pressure zones 
using pressure reducing valves. Installing PRV stations on the three lines running north 
and south between Booth St. and Elm St. would maintain 80 psi in the upper zone and 
reduce the pressure in the lower zone from over 100 psi to closer to 80 psi. However, 
creating new pressure zones adds complexity and increased maintenance demands to 
the water system. 
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Environmental Impacts: Impacts from this alternative would be minor since all of 
the work would take place where the ground has been previously disturbed.  

5.6 WATER METER REPLACEMENT 
A plan for replacing the City’s water meters and registers is recommended as they will be 
nearing their design life in the next few years. There are 303 meters in the City. They were all 
installed roughly at the same time. Because the meters do not meet the new “Zero Lead” 
requirements they cannot be repaired and put back into service. All of the meters will have to be 
replaced eventually. The meter pits and setters are reported to be in good condition so only the 
meters will need to be replaced. 
 
There are two basic types of high quality municipal service water meters: positive displacement 
(nutating disc or reciprocating piston) and magnetic. The meter body has historically been made 
of bronze but with recent regulations to decrease the amount of lead in drinking water, some 
manufacturers have developed composite alloy materials that have no lead in them. The final 
component to a flow meter is the register which reports the amount of water measured by a flow 
meter. The register can be a direct read (the numbers have to be read by sight), or configured to 
touch read (a meter reader wand is used), or radio read (the information is sent by radio signal 
to a receiver). Direct read meters have the lowest capital cost but are more time intensive to 
read because personnel have to open each meter pit and write down the reading. Touch read is 
faster than direct read because each meter pit lid does not have to be opened, just touched, but 
each meter still has to be physically visited. These two types of registers are difficult to read in 
winter months due to snow. Radio read meters have some additional capital cost for the radio 
equipment, but time requirements to read the meters each month are much less than the other 
two types. Reading can be accomplished by driving down each street with the receiver. 

5.6.1 No Action Alternative  
As water meters approach and exceed their design life, their accuracy decreases. This 
results in lost revenue to the City. Meters can also fail resulting in a month’s (or several 
months’ over the winter) worth of lost usage data. Not replacing the meters and having 
an unmetered user rate structure typically promote increased water usage. This 
alternative will not be considered further. 
 
Environmental Impacts: Impacts from this alternative would be minor since all of 
the work would take place where the ground has been previously disturbed. 

5.6.2 Replace All Meters At Once 
One approach to replacing the water meters is to replace all of them at once under one 
project. If funding is available, this approach is the simplest as it requires the least 
amount of coordination and planning. All of the meters would be identified and replaced. 
Replacing this number of meters in one season may be difficult for the City personnel to 
accomplish with the many other responsibilities that they have. This alternative may 
require hiring a contractor to accomplish this task. 
 
A decision on the type of meter, meter body materials, and register would need to be 
made all of which affect the capital cost as well as the operation and maintenance costs. 

 
Environmental Impacts: Impacts from this alternative would be minor since all of 
the work would take place where the ground has been previously disturbed and/or inside 
of existing meter boxes.  
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5.6.3 Phased Meter Replacement 
Another approach to meter replacement is a phased approach. To replace all 250 
meters in five years, 50 meters per year could be purchased and installed. This could be 
accomplished using reserves set aside by the City. Installation could be accomplished 
by City personnel or through a contractor if desired. 
 
A decision on the type of meter, meter body materials, and register would need to be 
made all of which affect the capital cost as well as the operation and maintenance costs. 
 
Environmental Impacts: Impacts from this alternative would be minor since all of 
the work would take place where the ground has been previously disturbed and/or inside 
the existing meter boxes. 

5.7 MISC. SYSTEM IMPROVEMENTS 
There are several other improvements to be considered by the City that would affect the quality 
and safety of the water delivered to Lava’s residents. The most recent DEQ sanitary survey 
identified the following needs.  

5.7.1 No Action Alternative 
Deficiencies noted by DEQ in the sanitary survey need to be addressed to avoid non-
compliance issues. Significant deficiencies have the potential to cause risk to health and 
safety or could affect the reliable delivery of safe drinking water. The no action 
alternative is not recommended. 
 
Environmental Impacts: This alternative has the potential to negatively impact 
public health. 

5.7.2 Misc. Items 
From the DEQ sanitary survey and discussions with operations personnel, the following 
items have been identified.  
 

 Install a check valve on the discharge line between the pump on Well #1 and the 
shut-off valve. 

 Install a flow meter with 4-20 mA outputs and a new chemical metering pump 
capable of being flow paced in the Well #1 building 

 Install an eye wash station in Well #1 building 
 Install a pressure gauge on the Well #2 discharge line 
 Install a pressure relief valve on Well #2 
 Replace the screen on the Well #2 pump-to-waste line 
 Install a non-corrodible #24 mesh screen or an expanded metal screen within the 

overflow pipe for the water storage reservoirs and maintain an air gap (or install a 
weighted flapper valve or check valve). 

 Update Source Water Protection Study 
 Install chain link fencing around springs 
 Install chain link fencing around storage tanks 

 
Environmental Impacts: These improvements would minimize risk to public health. 
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5.8 ON-SITE ENERGY GENERATION 
As part of the planning grant from DEQ it was committed to evaluate the possibility for on-site 
energy generation.  

5.8.1 No Action Alternative 
As part of the planning grant agreement it is not required to install on-site energy 
generation, but to evaluate it. The payback period and required operation and 
maintenance costs must be carefully considered. 
 
Environmental Impacts: This alternative would have no adverse impacts on existing 
environmental conditions. 

5.8.2 Micro-Turbine 
Two potential locations for power generation using a micro-turbine were considered in 
this alternative. The first is at the tank overflow pipeline to the Portneuf River and the 
second would be on the pipeline from the springs to the tanks. Location, flow, and head 
characteristics of each location will be compared.  
 
The first option could be located where Center Street crosses the Portneuf River. This 
site has good access and close proximity to the power grid. Flows at this location would 
be highly variable as it is the overflow from the tank. During the winter months the 
overflow averages up to 200 gpm, while in the summer months, there is little or no 
overflow. The available head at this location would be 270 ft. A 2.8 kW/hr turbine would 
be the proposed size for this location. 
 
The second location would be located near Bristol Park. It also provides good access 
and close proximity to connect to the power grid. Flows at this location would be fairly 
constant around 270-290 gpm from the spring and Well #1. The available head would be 
about 140 ft. This site would have the potential to impact the flow rate from the springs to 
the tanks. A 2.8 kW/hr turbine would also work for this location. 
 
There are 2 options for interconnection with Rocky Mountain Power: 1) Net Metering, 
which involves feeding the power back into the grid through an existing meter, and 2) 
Small Power Production Non-firm Energy, which involves the sale of power generated. 
The City currently has a net metering agreement for the solar project completed at the 
wastewater winter storage lagoon.  
 
Environmental Impacts: This alternative would have a positive impact in offsetting 
energy consumption with energy generation. 

5.9 SYSTEM CLASSIFICATION & OPERATOR LICENSURE 
DEQ classifies drinking water systems on two levels: treatment and distribution. The complexity 
of each system is evaluated separately. The classification worksheets can be found on DEQ’s 
website (Idaho Dept. of Environmental Quality, 2011). The distribution system is evaluated 
based on the population served by the system. The breakdown of population is shown in Table 
5-2.  
 
 
 
 



May 2015 City of Lava Hot Springs 
Water Facilities Planning Study 

 

213093-000  Page 76 
 

Table 5-2 DEQ Distribution System Classification 

Classification Population 
Very Small Public Drinking Water System * See definition below 

Class I 1,500 or less 
Class II 1,501 to 15,000 
Class III 15,001 to 50,000 
Class IV 50,001 and greater 

* Very Small Public Drinking Water System – A Community or Non-transient Non-
community Public Water System that serves five hundred (500) persons or less and 
has no treatment other than disinfection** or has only treatment which does not 
require any chemical treatment, process adjustment, backwashing or media 
regeneration by an operator (e.g. calcium carbonate filters, granular activated 
carbon filters, cartridge filters, ion exchangers.) (IDAPA 58.01.08.003.79) 

 
** Disinfection – Introduction of chlorine or other agent or process approved by the 
Department of Environmental Quality, in sufficient concentration and for the time 
required to kill or inactivate pathogenic and indicator organisms. (IDAPA 
58.01.08.003.22) 

 
The treatment system classification is based on the following eight criteria: 
 

 System Size 
 Water Supply Source 
 Average Raw Water Quality 
 Treatment Process 
 Disinfection 
 Sludge / Backwash Water Disposal 
 Bacteriological / Biological Laboratory Control 
 Chemical / Physical Laboratory Control 
 

Alternatives not screened out should be compared to the potential effect they may have on 
system classification. For distribution system classification, the population is not projected to 
exceed 1,500 so there will be no change in classification. For the treatment system, no changes 
were evaluated which would change the treatment classification. Since none of the alternatives 
will impact system classification and required operator licensure, no additional consideration will 
be given in comparing the proposed alternatives for system classification. 

5.10 FINAL SCREENING OF ALTERNATIVES 
Alternatives that were not initially screened as unsuitable were further evaluated. Capital costs, 
O&M costs, public input, and environmental effects are used to compare alternatives for system 
improvements and to select the preferred alternatives. Cost breakdowns for each of the 
considered alternatives discussed in the following section are included in Appendix G. Costs 
include contingency and professional fees.  
 
The cost estimates are based on our perception of current conditions at the project location. 
This estimate reflects our opinion of probable costs at this time and is subject to change as the 
project design matures. Keller Associates has no control over variances in the cost of labor, 
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materials, equipment, services provided by others, contractor's methods of determining prices, 
competitive bidding or market conditions, practices or bidding strategies. Keller Associates 
cannot and does not warrant or guarantee that proposals, bids, or actual construction costs will 
not vary from the cost presented herein. 

5.10.1 Final Screening of Water Supply Alternatives 
Wells 
Three potential new well sites were identified and evaluated. The cost estimates take 
into account the distance and route to connect to the water system as well as costs to 
provide electrical service. No costs were included for land purchase or any easements 
that may be needed. 
 
Potential Well Site #1:  This well site is located directly west of the tanks on the west 
side of Dempsey Creek Rd as seen below in Figure 5-2. This location has the potential 
to expand the service area of the water system by providing additional water supply and 
pressure along Dempsey Creek Road if development occurred in this area in the future. 
Potential for contamination from the highway and the wastewater treatment plant are 
low. 
 

 

Figure 5-2: Potential Well Site #1 
 
The planning level cost for this site is estimated to be $785,000. This cost includes a test 
hole, development of the production well, running power to the site, building and 
electrical components, well pump, and 8-inch transmission line to the tanks, and 
contingency. 
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Potential Well Site #2:  This well site is located west of the City on Maughan Road as 
can be seen on Figure 5-3. This site has a low potential for contamination from the 
highway and the wastewater treatment plant. 
 

 

Figure 5-3: Potential Well Site #2 
 
The planning level cost for this site is estimated to be $832,000. This cost includes a test 
hole, development of the production well, running power to the site, building and 
electrical components, well pump, and 8-inch transmission line to connect to the end of 
the existing line on Maughan Road, and contingency. 
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Potential Well Site #3:  This well site is located west of Lava Mobile Estates on the 
north side of Highway 30 as can be seen on Figure 5-4. This site has low potential from 
impact from the wastewater treatment plant but a high risk for contamination from the 
highway. 
 

 

Figure 5-4: Potential Well Site #3 
 
The planning level cost for this site is estimated to be $679,000. This cost includes a test 
hole, development of the production well, running power to the site, building and 
electrical components, well pump, and 8-inch transmission line to connect to the end of 
the existing line that services Lava Mobile Estates, and contingency. 
 
Of the three options, Site #3 disturbs the least amount of ground having the shortest 
route to connect to the system. It also has the highest potential for contamination being 
located near Highway 30, the railroad tracks, and the gas station. Some wells in the 
immediate vicinity have high nitrates. Site #1 would have one canal crossing which 
would have only minor short term impacts to the ditch. Site #2 and #3 would have to 
pump against a high pressure near 100 psi requiring more power.  
 
Transmission Line Replacement 
The no action alternative option for the transmission line was not a viable option. Pipe 
material costs will vary as the material price of ductile iron is typically $8-10 more per 
foot than PVC. Installation costs are essentially the same for either pipe material. PVC is 
more corrosion resistant to aggressive soils found in locations along Fish Creek. 
 
The planning level cost to replace the transmission line using PVC is estimated to be 
$1.78 million. 
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5.10.2 Final Screening of Storage Alternatives  
The viable storage alternatives include the no action alternative and reconfiguring the 
new tank. The no action alternative is the least cost alternative which meets the City’s 
needs.  
 
If, after verifying elevations of the two tanks, the outlet from the new tank was modified, 
City personnel could remove the bolts in the gooseneck outlet structure and remove it. 
See Figure 5-1. Performing this work when the tank was drained for routine maintenance 
would have essentially no cost. 

5.10.3 Final Screening of Distribution Alternatives  
Piping Improvements 
Because the no action alternative was not a viable alternative, several distribution 
system improvements were identified. All of the identified improvements are shown on 
Figure 5-5. Planning level costs for all of these improvements are summarized in Table 
5-3. Costs include replacing the pipe, valves, and hydrants, and surface restoration. The 
next step is to prioritize these improvements in the capital improvement plan. 

Table 5-3 Distribution Improvement Costs  

Description Cost 
E. Main St. $232,000 
E. Portneuf St. and 2nd Avenue E. $78,000 
S. 1st Avenue E. and Alley $65,000 
W. Portneuf and 1st Avenue W. $85,000 
Condos and Pool $189,000 
Merle St. and S. 2nd West $129,000 
5th W. and 6th W. $156,000 
E. Elm St. and 2nd Avenue E. $168,000 
E. Fife St. $43,000 
S. 3rd Avenue E. $33,000 
River St. and Spring St. $124,000 
Maughan Rd $243,000 

Total $1,545,000 
 
PRV Stations 
The installation of PRV stations to reduce the pressure in the lower parts of the system 
is an alternative. Because of the configuration of the system, three PRV stations would 
be required. Planning level costs for these three stations are estimated to total $65,000. 
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5.10.4 Final Screening of Water Meter Replacement Alternatives 
Because the investment in water meters has been made and the user rate is structured 
toward billing for metered usage, the no action alternative was not considered further 
and a replacement program should be put into place. The City has previously used the 
manufacturer Sensus, which has three meter bodies to choose between:  
 

 SRII – brass body, piston displacement type 
 AccuStream – composite body, piston displacement type 
 iPERL – improved composite body, magnetic flow meter 

 
Any of these meters can utilize the touch read or radio read systems. Switching to radio 
read would require the purchase of the radio for each meter and some upgrade modules 
for the reader that the City currently uses. Table 5-4 compares capital costs, installation, 
and operation and maintenance costs and computes the present worth for the three 
meter options with replacing all the water meters at once. Assuming a life of 20 years 
and an interest rate of 1.75% (from DEQ’s loan offer) each of the three meters was 
compared for the touch read vs. radio read option. 

Table 5-4 Meter Replacement – All at Once 

Meter 
Description SRII AccuStream iPERL 

Touch Read Option 
Capital Cost $113,625 $98,475 $107,565 
Annual O&M ($/yr) $2,880 $2,880 $2,880 

Present Worth -$161,873 -$146,723 -$155,813 
Radio Read Option 

Capital Cost $162,100 $146,950 $156,040 
Annual O&M ($/yr) $180 $180 $180 

Present Worth -$165,116 -$149,966 -$159,056 
 
The benefit to upgrading to the radio read is saving the City one day’s worth of time for 
the operator to walk to all of the meters within the City once per month. This analysis 
shows that the present worth of the touch read vs. radio read alternatives are within 
$3,200 of each other. This equates to a difference of $0.04 per month per user. This 
means that neither option has a significant cost advantage over the other. The City 
should also consider that the iPERL has no moving parts to repair, whereas both of the 
other meters could need internal components replaced in the 10-15 year range. 
 
A second, phased approach was also considered for this alternative. In the phased 
approach the City would purchase 61 meters per year for 5 years and replace them 
using City personnel. The meter reader would have to be upgraded in the first year 
allowing it to read both types of meters (touch and radio). This eliminates the assumed 
installation costs and factors in a 2% inflation on the cost of the meters per year. While 
the meters would cost slightly more to be purchased this way due to inflation the City 
would save an assumed installation cost of $45,450 ($150 per meter). A present worth 
analysis of touch read vs. radio read would yield similar results to the previous 
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replacement approach with neither option having a large economic advantage. For 
comparison between the annual costs for this option, the iPerl meter would cost about 
$13,000 per year to purchase 61 meters using the touch read system. For a radio read 
iPerl meter system, the cost would be $22,000 per year for 61 meters. 

5.10.5 Misc. Improvements  
Planning level costs for these improvements are estimated to total $155,000. The 
majority of the cost is related to the chain link fencing around the springs and storage 
tanks. It was assumed that the City could accomplish many of the smaller items with no 
need for construction or engineering fees. 

5.10.6 On-Site Energy Generation  
Planning level cost estimates for both locations are essentially the same. The turbine, 
bypass, service interconnect, permits, and vault are estimated to cost $34,000. The main 
difference between the two locations is the amount of power generated which affects the 
payback period. The location above the tank would generate power 24 hours per day all 
year and should be able to pay back its investment in 17.3 years. On the tank overflow, 
the turbine would only generate power approximately 60% of the time resulting in a 
payback period of 28.9 years. 

5.10.7 Public Participation  
40 CFR Part 25 discusses objectives and requirements for public participation. The 
public refers to, in the broadest sense, the general populace. This may include any 
special interest groups. This process helps responsible officials become aware of public 
attitudes by allowing the public to communicate their views.  
 
Keller Associates met with the City Council at a work session on November 24, 2014 to 
review the draft planning study and evaluate the developed alternatives. The City 
Council reviewed and selected the preferred alternatives. These improvements and 
other master plan improvements are described in more detail in Chapter 6. 
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CHAPTER 6 IMPLEMENTATION & FUNDING ANALYSIS 

6.1 PREFERRED ALTERNATIVES 
Lava Hot Springs selected the following alternatives for improvements to their system. These 
decisions were made following accepted public participation requirements as discussed in 
Section 5.10.7. No change in operator licensing will be required with the implementation of the 
selected improvements. A map showing the location of the proposed improvements is shown in 
Figure 6-1.  

6.1.1 Preferred Supply Alternative 
The selected supply alternatives include drilling a new well and replacing the 
transmission line from the springs. Two well sites will be evaluated during design. The 
two sites will be evaluated from a hydrogeologic standpoint and from a 
coordination/property negotiation with the property owners. The existing 8” transmission 
line from the springs to the tanks will be replaced to improve operation and reliability.  

6.1.2 Preferred Storage Alternative 
The alternative selected for storage was the no action alternative. Only minor 
modification to the City’s existing storage is required at this time. This is the lowest cost 
alternative to meet storage needs.   

6.1.3 Preferred Distribution System Improvements 
All of the identified pipelines were selected to be replaced to help improve current and 
future water distribution operation from the storage tanks to the end users. These 
improvements will address fire flow deficiencies and maintenance issues. These are 
shown in Table 6-1 and Figure 6-1. 

6.1.4 Preferred Water Meter Replacement Alternative 
To aid in the improvement of the accuracy of billing, quality of data collected, and to 
reduce demands on the operators, replacement of the aging meters was identified. The 
existing meters would be replaced with meters that have radio read capabilities.  

6.1.5 Misc. Improvements 
To bring the system into compliance with IDAPA rules, the City selected to complete the 
required miscellaneous improvements that have been identified in the most recent 
sanitary survey completed by IDEQ. These items have been spelled out in detail in 
Section 5.7 and include items like the chain link fencing around the storage tanks. 
 

6.2 CAPITAL IMPROVEMENT PLAN 
A capital improvement plan (CIP) has been developed for the City of Lava Hot Springs. The CIP 
outlines a prioritization schedule and provides an opinion of probable cost for those 
improvements. The CIP summarizes the recommended system improvements that will likely 
require capital beyond routine maintenance practices. A detailed description of these 
improvements and a breakdown of the estimated costs can be found in Appendix G. 
 
The prioritization schedule in the CIP was established through communication with the City. 
Priority for these projects was assigned based on a review of the design criteria for the water 
system and an evaluation of the water system needs with respect to the City’s goals.  
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The CIP summary shown in Table 6-1 is grouped by priority, with Priority 1.1 being the highest 
priority. Priority 1.1 includes City infrastructure upgrades that are considered immediate needs 
for the water system. The immediate needs include: a new well and replacement of the 
transmission line from the springs. Priority 1.2 includes distribution system improvements to 
meet fire flow requirements and to address maintenance problems. Priority 1.3 includes water 
meter replacement and miscellaneous system improvements to meet IDAPA requirements. 
Priority 2 improvements are items that are not immediate needs. The Priority 2 improvements 
can be addressed in the future or as development occurs. 

Table 6-1 Capital Improvement Plan 

 
  

Capital Improvement Plan

ID# Item Cost*

1.1A New Well & Connection to System 785,000$                                       

1.1B Transmssion Line Replacement 1,776,000$                                    

Total Priority 1.1 Improvements 2,561,000$                          

1.2A E. Main St. 232,000$                                       

1.2B E. Portneuf St. and 2nd Avenue E. 78,000$                                         

1.2C S. 1st Avenue E. and alley 70,000$                                         

1.2D W. Portneuf and 1st Avenue W. 85,000$                                         

1.2E Condos and Pool 189,000$                                       

1.2F Merle St. and S. 2nd West 129,000$                                       

1.2G 5th W. and 6th W. 156,000$                                       

1.2H E. Elm St. and 2nd Avenue E. 168,000$                                       

1.1I E. Fife St. 43,000$                                         

1.1J S. 3rd Avenue E. 33,000$                                         

1.1K River St. and Spring St. 124,000$                                       

Total Priority 1.2 Improvements 1,307,000$                          

1.3A Misc. Improvements - Sanitary Survey Items 49,000$                                         

1.3B Water Meter Replacement 229,000$                                       

Total Priority 1.3 Improvements 278,000$                             
TOTAL PRIORITY 1 IMPROVEMENTS 4,146,000$                          

Priority 2 Improvements (as needed to accommodate future development by 2040)
2.1A Maughan Rd 243,000$                                       

TOTAL PRIORITY 2 IMPROVEMENTS $243,000

TOTAL CAPITAL IMPROVEMENT PLAN IMPROVEMENTS $4,389,000

* All costs in 2014 Dollars.  Costs include engineering and planning contingencies.

Priority 1.1 Improvements

Priority 1.2 Improvements 

City of Lava Hot Springs, Idaho
Water Facilities Planning Study

Priority 1.3 Improvements 

Priority 1 Improvements (Start in 2015, Complete by 2020)

The cost estimate herein is based on our perception of current conditions at the project location.  This estimate reflects our opinion of probable 
costs at this time and is subject to change as the project design matures.  Keller Associates has no control over variances in the cost of labor, 
materials, equipment, services provided by others, contractor's methods of determining prices, competitive bidding or market conditions, 
practices or bidding strategies.  Keller Associates cannot and does not w arrant or guarantee that proposals, bids, or actual construction costs 
w ill not vary from the cost presented herein.
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6.3 SYSTEM OPERATION & MAINTENANCE 
The proposed improvements will have some impact on the operation and maintenance costs of 
the water system. The pipeline replacements will have a positive impact on the system by 
reducing the time and money spent on repairs as well as reducing water loss. The proposed 
well would have some additional costs for electricity but it will also protect the system from 
losing pressure and the associated costs due to such an event. The new radio read water 
meters will reduce the manhours required to read meters. 
 
The City will need to plan for ongoing maintenance and replacement costs associated with 
infrastructure throughout the system. Planning for annual system replacement costs is vital to 
keeping the system functioning over the next several decades. A capital improvement fund is 
also recommended. This fund would grow by the amount shown in the table and should be used 
to fund needed replacements of pipelines, valves, pumps, and other infrastructure.  

Table 6-2 Change in Annual O&M Costs 

Item Annual Cost 

Fire Hydrant Replacement (2 per year) $4,000 
Valve Replacement (2 per year) $1,000 
Radio Read Water Meters -$2,700 
Well #3 (routine O&M) $2,000 
Capital Improvement Fund $30,000 

Total Annual Cost $34,300 
 

6.4 FUNDING ANALYSIS 
Funding for the implementation of the system improvements may come from several sources. 
The primary source of funds for the recommended system improvements will come from low 
interest loans through DEQ’s State Revolving Fund (SRF) loan program and USDA-Rural 
Development. Remaining monies may come from other sources that the community may be 
eligible for. These include grants from USDA-Rural Development, Idaho Department of 
Commerce [Community Development Block Grant Program (CDBG)], Special Congressional 
Appropriations, and Homeland Security Grant Programs. 
 
The selection process for water and wastewater project funding is competitive. To be eligible for 
and receive funding from DEQ-SRF, a letter of interest and application must be submitted for 
the fiscal year. DEQ ranks all of the submitted applications and awards funds accordingly. In 
addition to the loan, DEQ may offer some principle subsidy (grant) money. 
 
A letter of intent (LOI) was submitted to IDEQ for a construction loan in FY 2015 and Lava Hot 
Springs was awarded a $4,400,000 loan offer for 30 years at 1.75% interest. It is currently 
projected $357,046 of the loan would be in the form of principal forgiveness, equating to 8.1%. 
 
Eligilbity for USDA-Rural Development funding is based partially on the median household 
income for the community. In order for the community to be competitive for USDA grant funds 
the minimum monthly water user rate must be approximately $40.00. In addition to user rates, 
water systems must have water meters on all service connections or be installing water meters 
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in the proposed project to be eligible for USDA-RD monies. Rural Development grant funds are 
awarded based on need as measured by a community’s median household income (MHI). The 
MHI is determined by the most recent census data. Lava’s MHI is currently higher than the 
Rural Development threshold to receive grant funing.  
 
Lava Hot Springs can apply for a maximum of $500,000 in Idaho Department of Commerce 
CDBG monies. To be eligible for CDBG funds, the community must have a “Low to Moderate 
Income” (LMI) of 51% or higher. To determine eligibility for CDBG funds, the City would likely 
need to determine grant eligibility by performing a door-to-door survey. If the City decided to 
pursue this option, grant applications for public facilities are due annually in November.  
 
Private project funding options for Lava Hot Springs include the Idaho Bond Bank Authority 
(IBBA). Financing through the IBBA is a relatively new program and is available to public entities 
in Idaho. The Bond Bank typically pools loans from multiple participants, offers Federal and 
State Tax Exempt status, and pledges statewide sales tax revenues as security to bond holders 
– with a combined result in competitive bonds for Idaho communities.  The program is typically 
used to finance water and wastewater projects with a variety of terms and financing strategies.  
In the first bond issuance in 2014, the interest rate ranged from 3.45% to 3.82%, with the higher 
interest rate corresponding to a 25-year maturity date.  Use of the funding does not trigger Davis 
Bacon or other federal requirements associated with subsidized loans/grants (i.e. IDEQ-SRF, 
USDA-RD).  Once the bonds are sold, the full amount of funding is immediately available to the 
municipality and the repayment obligation begins. 
 
Special Congressional Appropriations vary in amount and are difficult to predict. Homeland 
Security Grants are a new source of funds with special regulations for eligibility, therefore 
eligibility and amount are also difficult to predict. 
 
A Local Improvement District (LID) could be set up by the City to pay for portions of the project 
which benefit a specific area. All or a portion of an improvement could be covered by the LID. 
 
To incur indebtedness, the City must either pass a bond election or go through the ‘Ordinary 
and Necessary’ Judicial Confirmation process. Bond elections can only be held twice per year, 
once in May and once in November. The Judicial Confirmation process requires a hearing with 
a judge who will review the needs, proposed solution, and impacts to the City and make a ruling 
on whether or not the project is ordinary and necessary. Some funding sources require that a 
bond election be passed rather than the Judicial Confirmation process. 

6.5 RATE ANALYSIS 
The water system assesses a base fee of $20.00 per month and an additional $0.60 per 
thousand gallons. During the winter months when the meters are not read, the connections are 
billed the minimum rate based on the connection size and any excess water used over the 
minimum is billed the first month the meters are read in the spring. 
 
Water rates should be set based upon the loan amounts that the system will receive plus the 
operation and maintenance costs. In order to be able to complete the identified projects and pay 
the loan payment (plus a 10% debt service reserve), additional O&M, and a capital improvement 
fund Lava Hot Springs would need to raise monthly user rates by $62 as shown in Table 6-3. In 
addition to raising user rates, it is recommended that the connection fee be increased 2-3% per 
year to keep up with inflationary changes. Connection fees should be added to a capital 
improvements fund to be used for future improvement projects. 
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Table 6-3 Funding Scenarios 

Item 
IDEQ loan for 

30 yrs @ 
1.75% interest 

IDEQ loan $4,400,000 
Anticipated Principal Forgiveness $357,046 
Annual Debt Payment $174,372 
Annual Debt Service Reserve, 10% $17,437 
Additional Annual O&M, estimated $4,300 
Capital Improvement Fund (Reserve) $30,000 
Total Annual Water System Cost $226,109 
Monthly Average Rate Increase, with 303 EDUs $62.19 
Current Monthly User Rate $20.00 
Total Estimated User Rate $82.19 

 

6.6 PROJECT IMPLEMENTATION AND SCHEDULE 
Keller Associates’ staff has worked closely with the City to analyze the water system and 
develop improvements that will have lasting impacts on the community. Prior to proceeding with 
the implementation of this study and the identified projects, an Environmental Information 
Document (EID) will need to be completed and approved by DEQ. The EID is only viable for 5 
years so it is not prudent to include all of the items identified in the CIP, only those items that will 
be started within the five year window after the EID should be included. 
 
Developing a schedule to implement system improvements provides a timeline that will help 
motivate project development, identification of funding sources, education of the general public, 
and establish deadlines for major project milestones. A preliminary project schedule is 
presented in Table 6-4. 

Table 6-4 Preliminary Project Schedule 

Event Date 
Bond Election May 2015 
EID Approval June 2015 
Finalize Funding w/ Agencies June 2015 
Begin Design of Improvements July 2015 
DEQ Review December 2015 
Bid March 2016 
Begin Construction May 2016 
Complete Construction October 2017 
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Preface
Soil surveys contain information that affects land use planning in survey areas. They
highlight soil limitations that affect various land uses and provide information about
the properties of the soils in the survey areas. Soil surveys are designed for many
different users, including farmers, ranchers, foresters, agronomists, urban planners,
community officials, engineers, developers, builders, and home buyers. Also,
conservationists, teachers, students, and specialists in recreation, waste disposal,
and pollution control can use the surveys to help them understand, protect, or enhance
the environment.

Various land use regulations of Federal, State, and local governments may impose
special restrictions on land use or land treatment. Soil surveys identify soil properties
that are used in making various land use or land treatment decisions. The information
is intended to help the land users identify and reduce the effects of soil limitations on
various land uses. The landowner or user is responsible for identifying and complying
with existing laws and regulations.

Although soil survey information can be used for general farm, local, and wider area
planning, onsite investigation is needed to supplement this information in some cases.
Examples include soil quality assessments (http://soils.usda.gov/sqi/) and certain
conservation and engineering applications. For more detailed information, contact
your local USDA Service Center (http://offices.sc.egov.usda.gov/locator/app?
agency=nrcs) or your NRCS State Soil Scientist (http://soils.usda.gov/contact/
state_offices/).

Great differences in soil properties can occur within short distances. Some soils are
seasonally wet or subject to flooding. Some are too unstable to be used as a
foundation for buildings or roads. Clayey or wet soils are poorly suited to use as septic
tank absorption fields. A high water table makes a soil poorly suited to basements or
underground installations.

The National Cooperative Soil Survey is a joint effort of the United States Department
of Agriculture and other Federal agencies, State agencies including the Agricultural
Experiment Stations, and local agencies. The Natural Resources Conservation
Service (NRCS) has leadership for the Federal part of the National Cooperative Soil
Survey.

Information about soils is updated periodically. Updated information is available
through the NRCS Soil Data Mart Web site or the NRCS Web Soil Survey. The Soil
Data Mart is the data storage site for the official soil survey information.

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its programs
and activities on the basis of race, color, national origin, age, disability, and where
applicable, sex, marital status, familial status, parental status, religion, sexual
orientation, genetic information, political beliefs, reprisal, or because all or a part of an
individual's income is derived from any public assistance program. (Not all prohibited
bases apply to all programs.) Persons with disabilities who require alternative means
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for communication of program information (Braille, large print, audiotape, etc.) should
contact USDA's TARGET Center at (202) 720-2600 (voice and TDD). To file a
complaint of discrimination, write to USDA, Director, Office of Civil Rights, 1400
Independence Avenue, S.W., Washington, D.C. 20250-9410 or call (800) 795-3272
(voice) or (202) 720-6382 (TDD). USDA is an equal opportunity provider and
employer.
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How Soil Surveys Are Made
Soil surveys are made to provide information about the soils and miscellaneous areas
in a specific area. They include a description of the soils and miscellaneous areas and
their location on the landscape and tables that show soil properties and limitations
affecting various uses. Soil scientists observed the steepness, length, and shape of
the slopes; the general pattern of drainage; the kinds of crops and native plants; and
the kinds of bedrock. They observed and described many soil profiles. A soil profile is
the sequence of natural layers, or horizons, in a soil. The profile extends from the
surface down into the unconsolidated material in which the soil formed or from the
surface down to bedrock. The unconsolidated material is devoid of roots and other
living organisms and has not been changed by other biological activity.

Currently, soils are mapped according to the boundaries of major land resource areas
(MLRAs). MLRAs are geographically associated land resource units that share
common characteristics related to physiography, geology, climate, water resources,
soils, biological resources, and land uses (USDA, 2006). Soil survey areas typically
consist of parts of one or more MLRA.

The soils and miscellaneous areas in a survey area occur in an orderly pattern that is
related to the geology, landforms, relief, climate, and natural vegetation of the area.
Each kind of soil and miscellaneous area is associated with a particular kind of
landform or with a segment of the landform. By observing the soils and miscellaneous
areas in the survey area and relating their position to specific segments of the
landform, a soil scientist develops a concept, or model, of how they were formed. Thus,
during mapping, this model enables the soil scientist to predict with a considerable
degree of accuracy the kind of soil or miscellaneous area at a specific location on the
landscape.

Commonly, individual soils on the landscape merge into one another as their
characteristics gradually change. To construct an accurate soil map, however, soil
scientists must determine the boundaries between the soils. They can observe only
a limited number of soil profiles. Nevertheless, these observations, supplemented by
an understanding of the soil-vegetation-landscape relationship, are sufficient to verify
predictions of the kinds of soil in an area and to determine the boundaries.

Soil scientists recorded the characteristics of the soil profiles that they studied. They
noted soil color, texture, size and shape of soil aggregates, kind and amount of rock
fragments, distribution of plant roots, reaction, and other features that enable them to
identify soils. After describing the soils in the survey area and determining their
properties, the soil scientists assigned the soils to taxonomic classes (units).
Taxonomic classes are concepts. Each taxonomic class has a set of soil
characteristics with precisely defined limits. The classes are used as a basis for
comparison to classify soils systematically. Soil taxonomy, the system of taxonomic
classification used in the United States, is based mainly on the kind and character of
soil properties and the arrangement of horizons within the profile. After the soil
scientists classified and named the soils in the survey area, they compared the
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individual soils with similar soils in the same taxonomic class in other areas so that
they could confirm data and assemble additional data based on experience and
research.

The objective of soil mapping is not to delineate pure map unit components; the
objective is to separate the landscape into landforms or landform segments that have
similar use and management requirements. Each map unit is defined by a unique
combination of soil components and/or miscellaneous areas in predictable
proportions. Some components may be highly contrasting to the other components of
the map unit. The presence of minor components in a map unit in no way diminishes
the usefulness or accuracy of the data. The delineation of such landforms and
landform segments on the map provides sufficient information for the development of
resource plans. If intensive use of small areas is planned, onsite investigation is
needed to define and locate the soils and miscellaneous areas.

Soil scientists make many field observations in the process of producing a soil map.
The frequency of observation is dependent upon several factors, including scale of
mapping, intensity of mapping, design of map units, complexity of the landscape, and
experience of the soil scientist. Observations are made to test and refine the soil-
landscape model and predictions and to verify the classification of the soils at specific
locations. Once the soil-landscape model is refined, a significantly smaller number of
measurements of individual soil properties are made and recorded. These
measurements may include field measurements, such as those for color, depth to
bedrock, and texture, and laboratory measurements, such as those for content of
sand, silt, clay, salt, and other components. Properties of each soil typically vary from
one point to another across the landscape.

Observations for map unit components are aggregated to develop ranges of
characteristics for the components. The aggregated values are presented. Direct
measurements do not exist for every property presented for every map unit
component. Values for some properties are estimated from combinations of other
properties.

While a soil survey is in progress, samples of some of the soils in the area generally
are collected for laboratory analyses and for engineering tests. Soil scientists interpret
the data from these analyses and tests as well as the field-observed characteristics
and the soil properties to determine the expected behavior of the soils under different
uses. Interpretations for all of the soils are field tested through observation of the soils
in different uses and under different levels of management. Some interpretations are
modified to fit local conditions, and some new interpretations are developed to meet
local needs. Data are assembled from other sources, such as research information,
production records, and field experience of specialists. For example, data on crop
yields under defined levels of management are assembled from farm records and from
field or plot experiments on the same kinds of soil.

Predictions about soil behavior are based not only on soil properties but also on such
variables as climate and biological activity. Soil conditions are predictable over long
periods of time, but they are not predictable from year to year. For example, soil
scientists can predict with a fairly high degree of accuracy that a given soil will have
a high water table within certain depths in most years, but they cannot predict that a
high water table will always be at a specific level in the soil on a specific date.

After soil scientists located and identified the significant natural bodies of soil in the
survey area, they drew the boundaries of these bodies on aerial photographs and
identified each as a specific map unit. Aerial photographs show trees, buildings, fields,
roads, and rivers, all of which help in locating boundaries accurately.

Custom Soil Resource Report
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Soil Map
The soil map section includes the soil map for the defined area of interest, a list of soil
map units on the map and extent of each map unit, and cartographic symbols
displayed on the map. Also presented are various metadata about data used to
produce the map, and a description of each soil map unit.

7



8

Custom Soil Resource Report
Soil Map

47
16

60
0

47
17

40
0

47
18

20
0

47
19

00
0

47
19

80
0

47
20

60
0

47
21

40
0

47
16

60
0

47
17

40
0

47
18

20
0

47
19

00
0

47
19

80
0

47
20

60
0

47
21

40
0

414000 414800 415600 416400 417200 418000 418800 419600 420400 421200 422000

414000 414800 415600 416400 417200 418000 418800 419600 420400 421200

42°  38' 32'' N
11

2°
  2

' 5
9'

' W
42°  38' 32'' N

11
1°

  5
7'

 4
'' W

42°  35' 41'' N

11
2°

  2
' 5

9'
' W

42°  35' 41'' N

11
1°

  5
7'

 4
'' W

N

Map projection: Web Mercator   Corner coordinates: WGS84   Edge tics: UTM Zone 12N WGS84
0 1500 3000 6000 9000

Feet
0 500 1000 2000 3000

Meters
Map Scale: 1:37,000 if printed on A landscape (11" x 8.5") sheet.



MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Map Unit Polygons

Soil Map Unit Lines

Soil Map Unit Points

Special Point Features
Blowout

Borrow Pit

Clay Spot

Closed Depression

Gravel Pit

Gravelly Spot

Landfill

Lava Flow

Marsh or swamp

Mine or Quarry

Miscellaneous Water

Perennial Water

Rock Outcrop

Saline Spot

Sandy Spot

Severely Eroded Spot

Sinkhole

Slide or Slip

Sodic Spot

Spoil Area

Stony Spot

Very Stony Spot

Wet Spot

Other

Special Line Features

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at 1:24,000.

Please rely on the bar scale on each map sheet for map
measurements.

Source of Map:  Natural Resources Conservation Service
Web Soil Survey URL:  http://websoilsurvey.nrcs.usda.gov
Coordinate System:  Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator
projection, which preserves direction and shape but distorts
distance and area. A projection that preserves area, such as the
Albers equal-area conic projection, should be used if more accurate
calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as of
the version date(s) listed below.

Soil Survey Area:  Bannock County Area, Idaho, Parts of Bannock
and Power Counties
Survey Area Data:  Version 7, Aug 14, 2012

Soil map units are labeled (as space allows) for map scales 1:50,000
or larger.

Date(s) aerial images were photographed:  Jul 7, 2010—Jul 21,
2011

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor shifting
of map unit boundaries may be evident.
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Map Unit Legend

Bannock County Area, Idaho, Parts of Bannock and Power Counties (ID711)

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

1 Arbone silt loam, 1 to 4 percent
slopes

30.1 1.6%

2 Arbone silt loam, 4 to 12 percent
slopes

3.7 0.2%

23 Camelback-Cedarhill, high
precipitation-Lanoak complex,
20 to 50 percent slopes

2.2 0.1%

28 Cedarhill very cobbly silt loam,
30 to 60 percent slopes

42.5 2.2%

29 Cedarhill-Ireland-Rock outcrop
complex, 30 to 60 percent
slopes

157.5 8.3%

30 Cedarhill-Ririe-Watercanyon
complex, 30 to 60 percent
slopes

51.0 2.7%

34 Cedarhill, high precipitation-
Hondoho-Arbone complex, 20
to 50 percent slopes

111.0 5.8%

41 Downata-Bear Lake complex,
drained, 0 to 1 percent slopes

165.4 8.7%

42 Downey-Arimo complex, 0 to 3
percent slopes

15.1 0.8%

50 Hades-Camelback-Lanoak
complex, 20 to 50 percent
slopes

6.1 0.3%

58 Inkom silt loam, drained, 0 to 1
percent slopes

118.5 6.2%

64 Joevar silt loam, 0 to 3 percent
slopes

48.1 2.5%

66 Lanoak silt loam, 4 to 12 percent
slopes

41.6 2.2%

69 Lanoak-Camelback complex, 20
to 50 percent slopes

32.4 1.7%

72 Lanoak-Hades complex, 6 to 20
percent slopes

15.9 0.8%

93 Rexburg silt loam, 1 to 4 percent
slopes

45.5 2.4%

94 Rexburg silt loam, 4 to 12
percent slopes

34.4 1.8%

95 Rexburg silt loam, 12 to 20
percent slopes

22.8 1.2%

97 Ririe silt loam, 1 to 4 percent
slopes

350.6 18.4%

98 Ririe silt loam, 4 to 12 percent
slopes

480.7 25.2%

Custom Soil Resource Report
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Bannock County Area, Idaho, Parts of Bannock and Power Counties (ID711)

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

99 Ririe silt loam, 12 to 20 percent
slopes

38.0 2.0%

101 Ririe-Watercanyon complex, 12
to 20 percent slopes

68.0 3.6%

127 Water 27.7 1.5%

Totals for Area of Interest 1,908.7 100.0%

Map Unit Descriptions
The map units delineated on the detailed soil maps in a soil survey represent the soils
or miscellaneous areas in the survey area. The map unit descriptions, along with the
maps, can be used to determine the composition and properties of a unit.

A map unit delineation on a soil map represents an area dominated by one or more
major kinds of soil or miscellaneous areas. A map unit is identified and named
according to the taxonomic classification of the dominant soils. Within a taxonomic
class there are precisely defined limits for the properties of the soils. On the landscape,
however, the soils are natural phenomena, and they have the characteristic variability
of all natural phenomena. Thus, the range of some observed properties may extend
beyond the limits defined for a taxonomic class. Areas of soils of a single taxonomic
class rarely, if ever, can be mapped without including areas of other taxonomic
classes. Consequently, every map unit is made up of the soils or miscellaneous areas
for which it is named and some minor components that belong to taxonomic classes
other than those of the major soils.

Most minor soils have properties similar to those of the dominant soil or soils in the
map unit, and thus they do not affect use and management. These are called
noncontrasting, or similar, components. They may or may not be mentioned in a
particular map unit description. Other minor components, however, have properties
and behavioral characteristics divergent enough to affect use or to require different
management. These are called contrasting, or dissimilar, components. They generally
are in small areas and could not be mapped separately because of the scale used.
Some small areas of strongly contrasting soils or miscellaneous areas are identified
by a special symbol on the maps. If included in the database for a given area, the
contrasting minor components are identified in the map unit descriptions along with
some characteristics of each. A few areas of minor components may not have been
observed, and consequently they are not mentioned in the descriptions, especially
where the pattern was so complex that it was impractical to make enough observations
to identify all the soils and miscellaneous areas on the landscape.

The presence of minor components in a map unit in no way diminishes the usefulness
or accuracy of the data. The objective of mapping is not to delineate pure taxonomic
classes but rather to separate the landscape into landforms or landform segments that
have similar use and management requirements. The delineation of such segments
on the map provides sufficient information for the development of resource plans. If
intensive use of small areas is planned, however, onsite investigation is needed to
define and locate the soils and miscellaneous areas.

Custom Soil Resource Report

11



An identifying symbol precedes the map unit name in the map unit descriptions. Each
description includes general facts about the unit and gives important soil properties
and qualities.

Soils that have profiles that are almost alike make up a soil series. Except for
differences in texture of the surface layer, all the soils of a series have major horizons
that are similar in composition, thickness, and arrangement.

Soils of one series can differ in texture of the surface layer, slope, stoniness, salinity,
degree of erosion, and other characteristics that affect their use. On the basis of such
differences, a soil series is divided into soil phases. Most of the areas shown on the
detailed soil maps are phases of soil series. The name of a soil phase commonly
indicates a feature that affects use or management. For example, Alpha silt loam, 0
to 2 percent slopes, is a phase of the Alpha series.

Some map units are made up of two or more major soils or miscellaneous areas.
These map units are complexes, associations, or undifferentiated groups.

A complex consists of two or more soils or miscellaneous areas in such an intricate
pattern or in such small areas that they cannot be shown separately on the maps. The
pattern and proportion of the soils or miscellaneous areas are somewhat similar in all
areas. Alpha-Beta complex, 0 to 6 percent slopes, is an example.

An association is made up of two or more geographically associated soils or
miscellaneous areas that are shown as one unit on the maps. Because of present or
anticipated uses of the map units in the survey area, it was not considered practical
or necessary to map the soils or miscellaneous areas separately. The pattern and
relative proportion of the soils or miscellaneous areas are somewhat similar. Alpha-
Beta association, 0 to 2 percent slopes, is an example.

An undifferentiated group is made up of two or more soils or miscellaneous areas that
could be mapped individually but are mapped as one unit because similar
interpretations can be made for use and management. The pattern and proportion of
the soils or miscellaneous areas in a mapped area are not uniform. An area can be
made up of only one of the major soils or miscellaneous areas, or it can be made up
of all of them. Alpha and Beta soils, 0 to 2 percent slopes, is an example.

Some surveys include miscellaneous areas. Such areas have little or no soil material
and support little or no vegetation. Rock outcrop is an example.

Custom Soil Resource Report
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Bannock County Area, Idaho, Parts of Bannock and Power Counties

1—Arbone silt loam, 1 to 4 percent slopes

Map Unit Setting
Elevation: 4,500 to 6,500 feet
Mean annual precipitation: 12 to 16 inches
Mean annual air temperature: 41 to 45 degrees F
Frost-free period: 75 to 100 days

Map Unit Composition
Arbone and similar soils: 75 percent

Description of Arbone

Setting
Landform: Stream terraces, fan remnants
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Mixed alluvium and/or loess

Properties and qualities
Slope: 1 to 4 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high

(0.57 to 2.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 30 percent
Maximum salinity: Nonsaline (0.0 to 2.0 mmhos/cm)
Available water capacity: High (about 10.2 inches)

Interpretive groups
Farmland classification: Prime farmland if irrigated
Land capability classification (irrigated): 3e
Land capability (nonirrigated): 3c
Hydrologic Soil Group: B
Ecological site: LOAMY 12-16 ARTRV/PSSPS-FEID (R013XY001ID)

Typical profile
0 to 9 inches: Silt loam
9 to 12 inches: Silt loam
12 to 60 inches: Silt loam

2—Arbone silt loam, 4 to 12 percent slopes

Map Unit Setting
Elevation: 4,500 to 6,500 feet
Mean annual precipitation: 12 to 16 inches

Custom Soil Resource Report
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Mean annual air temperature: 41 to 45 degrees F
Frost-free period: 75 to 100 days

Map Unit Composition
Arbone and similar soils: 75 percent

Description of Arbone

Setting
Landform: Stream terraces, fan remnants
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Mixed alluvium and/or loess

Properties and qualities
Slope: 4 to 12 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high

(0.57 to 2.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 30 percent
Maximum salinity: Nonsaline (0.0 to 2.0 mmhos/cm)
Available water capacity: High (about 10.2 inches)

Interpretive groups
Farmland classification: Not prime farmland
Land capability classification (irrigated): 4e
Land capability (nonirrigated): 3e
Hydrologic Soil Group: B
Ecological site: LOAMY 12-16 ARTRV/PSSPS-FEID (R013XY001ID)

Typical profile
0 to 9 inches: Silt loam
9 to 12 inches: Silt loam
12 to 60 inches: Silt loam

23—Camelback-Cedarhill, high precipitation-Lanoak complex, 20 to 50
percent slopes

Map Unit Setting
Elevation: 4,900 to 7,800 feet
Mean annual precipitation: 16 to 28 inches
Mean annual air temperature: 39 to 45 degrees F
Frost-free period: 60 to 100 days

Map Unit Composition
Cedarhill, high precipitation, and similar soils: 30 percent
Camelback and similar soils: 30 percent
Lanoak and similar soils: 20 percent

Custom Soil Resource Report
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Description of Camelback

Setting
Landform: Mountain slopes
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Mixed alluvium and/or colluvium over bedrock derived from

sedimentary rock and/or metasedimentary rock

Properties and qualities
Slope: 20 to 50 percent
Depth to restrictive feature: 40 to 60 inches to lithic bedrock
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high

(0.57 to 2.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Low (about 4.8 inches)

Interpretive groups
Farmland classification: Not prime farmland
Land capability (nonirrigated): 6e
Hydrologic Soil Group: B
Ecological site: STEEP SOUTH 16-22 ARTRV/PSSPS (R013XY003ID)
Other vegetative classification: mountain big sagebrush-mountain snowberry/

bluebunch wheatgrass (HFW025)

Typical profile
0 to 21 inches: Gravelly silt loam
21 to 42 inches: Extremely cobbly silt loam
42 to 52 inches: Bedrock

Description of Cedarhill, High Precipitation

Setting
Landform: Mountain slopes
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Alluvium and/or colluvium derived from sedimentary and/or

metasedimentary rock

Properties and qualities
Slope: 20 to 50 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high

(0.57 to 2.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 40 percent
Maximum salinity: Nonsaline to very slightly saline (0.0 to 4.0 mmhos/cm)
Sodium adsorption ratio, maximum: 5.0
Available water capacity: Low (about 5.8 inches)
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Interpretive groups
Farmland classification: Not prime farmland
Land capability (nonirrigated): 6e
Hydrologic Soil Group: B
Ecological site: STEEP SOUTH SLOPES 12-16 ARTRV/PSSPS (R013XY008ID)

Typical profile
0 to 9 inches: Very cobbly silt loam
9 to 28 inches: Very cobbly silt loam
28 to 60 inches: Very cobbly loam

Description of Lanoak

Setting
Landform: Mountain slopes
Down-slope shape: Concave
Across-slope shape: Concave
Parent material: Silty alluvium and/or loess

Properties and qualities
Slope: 20 to 50 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high

(0.57 to 2.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 15 percent
Available water capacity: High (about 12.0 inches)

Interpretive groups
Farmland classification: Not prime farmland
Land capability (nonirrigated): 6e
Hydrologic Soil Group: B
Ecological site: STEEP SOUTH 16-22 ARTRV/PSSPS (R013XY003ID)
Other vegetative classification: mountain big sagebrush-mountain snowberry/

bluebunch wheatgrass (HFW025)

Typical profile
0 to 22 inches: Silt loam
22 to 44 inches: Silt loam
44 to 60 inches: Silt loam

28—Cedarhill very cobbly silt loam, 30 to 60 percent slopes

Map Unit Setting
Elevation: 4,800 to 6,400 feet
Mean annual precipitation: 13 to 24 inches
Mean annual air temperature: 41 to 45 degrees F
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Frost-free period: 70 to 100 days

Map Unit Composition
Cedarhill and similar soils: 75 percent

Description of Cedarhill

Setting
Landform: Mountain slopes
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Alluvium and/or colluvium derived from sedimentary and/or

metasedimentary rock

Properties and qualities
Slope: 30 to 60 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high

(0.57 to 2.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 40 percent
Maximum salinity: Nonsaline to very slightly saline (0.0 to 4.0 mmhos/cm)
Sodium adsorption ratio, maximum: 5.0
Available water capacity: Low (about 5.8 inches)

Interpretive groups
Farmland classification: Not prime farmland
Land capability (nonirrigated): 7e
Hydrologic Soil Group: B
Ecological site: STEEP SOUTH SLOPES 12-16 ARTRV/PSSPS (R013XY008ID)

Typical profile
0 to 9 inches: Very cobbly silt loam
9 to 28 inches: Very cobbly silt loam
28 to 60 inches: Very cobbly loam

29—Cedarhill-Ireland-Rock outcrop complex, 30 to 60 percent slopes

Map Unit Setting
Elevation: 4,800 to 7,100 feet
Mean annual precipitation: 13 to 24 inches
Mean annual air temperature: 41 to 45 degrees F
Frost-free period: 70 to 100 days

Map Unit Composition
Cedarhill and similar soils: 30 percent
Ireland, extremely stony surface, and similar soils: 25 percent
Rock outcrop: 20 percent
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Description of Cedarhill

Setting
Landform: Mountain slopes
Down-slope shape: Linear
Across-slope shape: Convex
Parent material: Alluvium and/or colluvium derived from sedimentary and/or

metasedimentary rock

Properties and qualities
Slope: 30 to 60 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high

(0.57 to 2.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 40 percent
Maximum salinity: Nonsaline to very slightly saline (0.0 to 4.0 mmhos/cm)
Sodium adsorption ratio, maximum: 5.0
Available water capacity: Low (about 5.8 inches)

Interpretive groups
Farmland classification: Not prime farmland
Land capability (nonirrigated): 7e
Hydrologic Soil Group: B
Ecological site: STEEP SOUTH SLOPES 12-16 ARTRV/PSSPS (R013XY008ID)

Typical profile
0 to 9 inches: Very cobbly silt loam
9 to 28 inches: Very cobbly silt loam
28 to 60 inches: Very cobbly loam

Description of Ireland, Extremely Stony Surface

Setting
Landform: Mountain slopes
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Loess and/or mixed alluvium and/or colluvium over bedrock derived

from sedimentary rock

Properties and qualities
Slope: 30 to 60 percent
Surface area covered with cobbles, stones or boulders: 9.0 percent
Depth to restrictive feature: 20 to 40 inches to lithic bedrock
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high

(0.57 to 2.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 30 percent
Maximum salinity: Nonsaline (0.0 to 2.0 mmhos/cm)
Available water capacity: Very low (about 1.9 inches)
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Interpretive groups
Farmland classification: Not prime farmland
Land capability (nonirrigated): 7e
Hydrologic Soil Group: C
Ecological site: STEEP STONY MAHOGANY 16-22 CELE3-ARTRV/PSSPS

(R013XY015ID)
Other vegetative classification: curl-leaf mountain mahogany/bluebunch wheatgrass

(HFW011)

Typical profile
0 to 7 inches: Very stony silt loam
7 to 12 inches: Very stony silt loam
12 to 30 inches: Extremely stony silt loam
30 to 40 inches: Bedrock

Description of Rock Outcrop

Properties and qualities
Depth to restrictive feature: 0 inches to lithic bedrock

Interpretive groups
Farmland classification: Not prime farmland
Land capability (nonirrigated): 8

Typical profile
0 to 60 inches: Bedrock

30—Cedarhill-Ririe-Watercanyon complex, 30 to 60 percent slopes

Map Unit Setting
Elevation: 4,500 to 7,000 feet
Mean annual precipitation: 12 to 18 inches
Mean annual air temperature: 39 to 46 degrees F
Frost-free period: 70 to 115 days

Map Unit Composition
Cedarhill and similar soils: 35 percent
Ririe and similar soils: 25 percent
Watercanyon and similar soils: 20 percent

Description of Cedarhill

Setting
Landform: Mountain slopes
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Alluvium and/or colluvium derived from sedimentary and/or

metasedimentary rock
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Properties and qualities
Slope: 30 to 60 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high

(0.57 to 2.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 40 percent
Maximum salinity: Nonsaline to very slightly saline (0.0 to 4.0 mmhos/cm)
Sodium adsorption ratio, maximum: 5.0
Available water capacity: Low (about 5.8 inches)

Interpretive groups
Farmland classification: Not prime farmland
Land capability (nonirrigated): 7e
Hydrologic Soil Group: B
Ecological site: STEEP SOUTH SLOPES 12-16 ARTRV/PSSPS (R013XY008ID)

Typical profile
0 to 9 inches: Very cobbly silt loam
9 to 28 inches: Very cobbly silt loam
28 to 60 inches: Very cobbly loam

Description of Ririe

Setting
Landform: Mountain slopes
Down-slope shape: Concave
Across-slope shape: Concave
Parent material: Silty alluvium and/or loess

Properties and qualities
Slope: 30 to 60 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high

(0.57 to 2.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 35 percent
Maximum salinity: Nonsaline (0.0 to 2.0 mmhos/cm)
Sodium adsorption ratio, maximum: 15.0
Available water capacity: High (about 12.0 inches)

Interpretive groups
Farmland classification: Not prime farmland
Land capability (nonirrigated): 7e
Hydrologic Soil Group: B
Ecological site: STEEP SOUTH SLOPES 12-16 ARTRV/PSSPS (R013XY008ID)
Other vegetative classification: mountain big sagebrush/bluebunch wheatgrass

(HFW019)

Typical profile
0 to 12 inches: Silt loam
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12 to 60 inches: Silt loam

Description of Watercanyon

Setting
Landform: Mountain slopes
Down-slope shape: Linear
Across-slope shape: Concave
Parent material: Volcanic ash and/or silty alluvium and/or loess

Properties and qualities
Slope: 30 to 60 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high

(0.57 to 2.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 35 percent
Maximum salinity: Nonsaline to very slightly saline (2.0 to 4.0 mmhos/cm)
Sodium adsorption ratio, maximum: 10.0
Available water capacity: High (about 9.9 inches)

Interpretive groups
Farmland classification: Not prime farmland
Land capability (nonirrigated): 7e
Hydrologic Soil Group: B
Ecological site: SOUTH SLOPE LOAMY 12-16 ARTRW8/PSSPS (R013XY035ID)
Other vegetative classification: mountain big sagebrush/bluebunch wheatgrass

(HFW019)

Typical profile
0 to 7 inches: Silt loam
7 to 16 inches: Silt loam
16 to 60 inches: Silt loam

34—Cedarhill, high precipitation-Hondoho-Arbone complex, 20 to 50
percent slopes

Map Unit Setting
Elevation: 4,800 to 6,400 feet
Mean annual precipitation: 13 to 22 inches
Mean annual air temperature: 41 to 45 degrees F
Frost-free period: 70 to 100 days

Map Unit Composition
Cedarhill, high precipitation, and similar soils: 45 percent
Hondoho and similar soils: 20 percent
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Arbone and similar soils: 15 percent

Description of Cedarhill, High Precipitation

Setting
Landform: Mountain slopes, escarpments
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Alluvium and/or colluvium derived from sedimentary and/or

metasedimentary rock

Properties and qualities
Slope: 20 to 50 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high

(0.57 to 2.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 40 percent
Maximum salinity: Nonsaline to very slightly saline (0.0 to 4.0 mmhos/cm)
Sodium adsorption ratio, maximum: 5.0
Available water capacity: Low (about 5.8 inches)

Interpretive groups
Farmland classification: Not prime farmland
Land capability (nonirrigated): 6e
Hydrologic Soil Group: B
Ecological site: STEEP SOUTH SLOPES 12-16 ARTRV/PSSPS (R013XY008ID)

Typical profile
0 to 9 inches: Very cobbly silt loam
9 to 28 inches: Very cobbly silt loam
28 to 60 inches: Very cobbly loam

Description of Hondoho

Setting
Landform: Mountain slopes, escarpments
Down-slope shape: Linear
Across-slope shape: Concave
Parent material: Mixed alluvium and/or colluvium

Properties and qualities
Slope: 20 to 50 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high

(0.57 to 2.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 40 percent
Maximum salinity: Nonsaline (0.0 to 2.0 mmhos/cm)
Sodium adsorption ratio, maximum: 2.0
Available water capacity: Low (about 5.8 inches)
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Interpretive groups
Farmland classification: Not prime farmland
Land capability (nonirrigated): 7e
Hydrologic Soil Group: B
Ecological site: STEEP SOUTH SLOPES 12-16 ARTRV/PSSPS (R013XY008ID)
Other vegetative classification: mountain big sagebrush/bluebunch wheatgrass

(HFW019)

Typical profile
0 to 15 inches: Cobbly silt loam
15 to 60 inches: Very cobbly sandy clay loam

Description of Arbone

Setting
Landform: Mountain slopes, escarpments
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Mixed alluvium and/or loess

Properties and qualities
Slope: 20 to 50 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high

(0.57 to 2.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 30 percent
Maximum salinity: Nonsaline (0.0 to 2.0 mmhos/cm)
Available water capacity: High (about 10.2 inches)

Interpretive groups
Farmland classification: Not prime farmland
Land capability (nonirrigated): 6e
Hydrologic Soil Group: B
Ecological site: LOAMY 12-16 ARTRV/PSSPS-FEID (R013XY001ID)
Other vegetative classification: mountain big sagebrush/bluebunch wheatgrass

(HFW019)

Typical profile
0 to 9 inches: Silt loam
9 to 12 inches: Silt loam
12 to 60 inches: Silt loam

41—Downata-Bear Lake complex, drained, 0 to 1 percent slopes

Map Unit Setting
Elevation: 4,500 to 7,000 feet
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Mean annual precipitation: 12 to 20 inches
Mean annual air temperature: 39 to 45 degrees F
Frost-free period: 70 to 100 days

Map Unit Composition
Downata, drained, and similar soils: 45 percent
Bear lake, drained, and similar soils: 30 percent
Minor components: 25 percent

Description of Downata, Drained

Setting
Landform: Flood plains, terraces
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Loess and/or mixed alluvium

Properties and qualities
Slope: 0 to 1 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Poorly drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.20 to

0.60 in/hr)
Depth to water table: About 0 to 18 inches
Frequency of flooding: Frequent
Frequency of ponding: None
Calcium carbonate, maximum content: 45 percent
Maximum salinity: Nonsaline to very slightly saline (0.0 to 4.0 mmhos/cm)
Sodium adsorption ratio, maximum: 5.0
Available water capacity: High (about 11.8 inches)

Interpretive groups
Farmland classification: Prime farmland if irrigated and either protected from flooding

or not frequently flooded during the growing season
Land capability classification (irrigated): 5w
Land capability (nonirrigated): 5w
Hydrologic Soil Group: C/D
Ecological site: MEADOW DECA18-CANE2 (R013XY038ID)

Typical profile
0 to 1 inches: Slightly decomposed plant material
1 to 15 inches: Silt loam
15 to 41 inches: Silty clay loam
41 to 61 inches: Silt loam

Description of Bear Lake, Drained

Setting
Landform: Flood plains, terraces
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Mixed alluvium

Properties and qualities
Slope: 0 to 1 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Poorly drained
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Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.20 to
0.60 in/hr)

Depth to water table: About 0 to 18 inches
Frequency of flooding: Frequent
Frequency of ponding: None
Calcium carbonate, maximum content: 40 percent
Maximum salinity: Nonsaline to very slightly saline (2.0 to 4.0 mmhos/cm)
Sodium adsorption ratio, maximum: 10.0
Available water capacity: High (about 12.0 inches)

Interpretive groups
Farmland classification: Prime farmland if irrigated and either protected from flooding

or not frequently flooded during the growing season
Land capability classification (irrigated): 5w
Land capability (nonirrigated): 5w
Hydrologic Soil Group: C/D
Ecological site: MEADOW DECA18-CANE2 (R013XY038ID)

Typical profile
0 to 12 inches: Silt loam
12 to 40 inches: Silty clay loam
40 to 60 inches: Silt loam

Minor Components

Aquolls
Percent of map unit: 10 percent
Landform: Flood plains

Aquolls, strongly saline
Percent of map unit: 5 percent
Landform: Depressions

Inkom
Percent of map unit: 5 percent
Landform: Flood plains
Ecological site: DRY MEADOW PONE-PHAL2 (R013XY039ID)

Tendoy
Percent of map unit: 5 percent
Landform: Flood plains
Ecological site: MEADOW DECA18-CANE2 (R013XY038ID)

42—Downey-Arimo complex, 0 to 3 percent slopes

Map Unit Setting
Elevation: 4,600 to 4,900 feet
Mean annual precipitation: 12 to 16 inches
Mean annual air temperature: 43 to 45 degrees F
Frost-free period: 80 to 110 days
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Map Unit Composition
Downey and similar soils: 45 percent
Arimo and similar soils: 40 percent

Description of Downey

Setting
Landform: Terraces
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Loess over mixed alluvium

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: 10 to 20 inches to strongly contrasting textural

stratification
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high

(0.57 to 2.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 25 percent
Maximum salinity: Nonsaline (0.0 to 2.0 mmhos/cm)
Sodium adsorption ratio, maximum: 5.0
Available water capacity: Very low (about 2.2 inches)

Interpretive groups
Farmland classification: Prime farmland if irrigated
Land capability classification (irrigated): 3s
Land capability (nonirrigated): 4s
Hydrologic Soil Group: B
Ecological site: LOAMY 11-13 ARTRW8/PSSPS (R013XY018ID)

Typical profile
0 to 12 inches: Gravelly silt loam
12 to 60 inches: Extremely gravelly coarse sand

Description of Arimo

Setting
Landform: Terraces
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Loess over mixed alluvium

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: 20 to 40 inches to strongly contrasting textural

stratification
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high

(0.57 to 2.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
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Calcium carbonate, maximum content: 30 percent
Maximum salinity: Nonsaline (0.0 to 2.0 mmhos/cm)
Sodium adsorption ratio, maximum: 5.0
Available water capacity: Moderate (about 6.3 inches)

Interpretive groups
Farmland classification: Prime farmland if irrigated
Land capability classification (irrigated): 3c
Land capability (nonirrigated): 3s
Hydrologic Soil Group: B
Ecological site: LOAMY 12-16 ARTRW8/PSSPS (R013XY036ID)

Typical profile
0 to 6 inches: Silt loam
6 to 18 inches: Silt loam
18 to 33 inches: Silt loam
33 to 60 inches: Extremely gravelly coarse sand

50—Hades-Camelback-Lanoak complex, 20 to 50 percent slopes

Map Unit Setting
Elevation: 5,000 to 6,400 feet
Mean annual precipitation: 16 to 24 inches
Mean annual air temperature: 39 to 45 degrees F
Frost-free period: 60 to 100 days

Map Unit Composition
Hades and similar soils: 30 percent
Camelback and similar soils: 25 percent
Lanoak and similar soils: 25 percent

Description of Hades

Setting
Landform: Fan remnants, mountain slopes
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Volcanic ash and/or loess and/or mixed alluvium and/or colluvium

Properties and qualities
Slope: 20 to 50 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.20 to

0.60 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: High (about 10.2 inches)
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Interpretive groups
Farmland classification: Not prime farmland
Land capability (nonirrigated): 6e
Hydrologic Soil Group: C
Ecological site: STEEP SOUTH 16-22 ARTRV/PSSPS (R013XY003ID)
Other vegetative classification: mountain big sagebrush-mountain snowberry/

bluebunch wheatgrass (HFW025)

Typical profile
0 to 7 inches: Gravelly silt loam
7 to 14 inches: Gravelly silt loam
14 to 60 inches: Gravelly silty clay loam

Description of Camelback

Setting
Landform: Fan remnants, mountain slopes
Down-slope shape: Concave
Across-slope shape: Convex
Parent material: Mixed alluvium and/or colluvium over bedrock derived from

sedimentary rock and/or metasedimentary rock

Properties and qualities
Slope: 20 to 50 percent
Depth to restrictive feature: 40 to 60 inches to lithic bedrock
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high

(0.57 to 2.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Low (about 4.8 inches)

Interpretive groups
Farmland classification: Not prime farmland
Land capability (nonirrigated): 6e
Hydrologic Soil Group: B
Ecological site: STEEP SOUTH 16-22 ARTRV/PSSPS (R013XY003ID)
Other vegetative classification: mountain big sagebrush-mountain snowberry/

bluebunch wheatgrass (HFW025)

Typical profile
0 to 21 inches: Gravelly silt loam
21 to 42 inches: Extremely cobbly silt loam
42 to 52 inches: Bedrock

Description of Lanoak

Setting
Landform: Fan remnants, mountain slopes
Down-slope shape: Concave
Across-slope shape: Linear
Parent material: Silty alluvium and/or loess

Properties and qualities
Slope: 20 to 50 percent
Depth to restrictive feature: More than 80 inches
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Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high

(0.57 to 2.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 15 percent
Available water capacity: High (about 12.0 inches)

Interpretive groups
Farmland classification: Not prime farmland
Land capability classification (irrigated): 7e
Land capability (nonirrigated): 4e
Hydrologic Soil Group: B
Ecological site: STEEP SOUTH 16-22 ARTRV/PSSPS (R013XY003ID)
Other vegetative classification: mountain big sagebrush-mountain snowberry/

bluebunch wheatgrass (HFW025)

Typical profile
0 to 22 inches: Silt loam
22 to 47 inches: Silt loam
47 to 60 inches: Silt loam

58—Inkom silt loam, drained, 0 to 1 percent slopes

Map Unit Setting
Elevation: 4,500 to 7,000 feet
Mean annual precipitation: 12 to 20 inches
Mean annual air temperature: 39 to 45 degrees F
Frost-free period: 70 to 100 days

Map Unit Composition
Inkom and similar soils: 80 percent
Minor components: 1 percent

Description of Inkom

Setting
Landform: Stream terraces, flood plains
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Mixed alluvium

Properties and qualities
Slope: 0 to 1 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Moderately well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high

(0.57 to 2.00 in/hr)
Depth to water table: About 24 to 48 inches
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Frequency of flooding: Occasional
Frequency of ponding: None
Calcium carbonate, maximum content: 45 percent
Maximum salinity: Nonsaline to very slightly saline (0.0 to 4.0 mmhos/cm)
Sodium adsorption ratio, maximum: 5.0
Available water capacity: Very high (about 12.0 inches)

Interpretive groups
Farmland classification: Prime farmland if irrigated
Land capability classification (irrigated): 3w
Land capability (nonirrigated): 3w
Hydrologic Soil Group: C
Ecological site: DRY MEADOW PONE-PHAL2 (R013XY039ID)

Typical profile
0 to 7 inches: Silt loam
7 to 60 inches: Silt loam

Minor Components

Bear lake
Percent of map unit: 1 percent
Landform: Flood plains
Ecological site: MEADOW DECA18-CANE2 (R013XY038ID)

64—Joevar silt loam, 0 to 3 percent slopes

Map Unit Setting
Elevation: 4,500 to 5,600 feet
Mean annual precipitation: 12 to 16 inches
Mean annual air temperature: 43 to 45 degrees F
Frost-free period: 75 to 100 days

Map Unit Composition
Joevar and similar soils: 85 percent
Minor components: 5 percent

Description of Joevar

Setting
Landform: Terraces
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Silty alluvium

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high

(0.57 to 2.00 in/hr)
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Depth to water table: About 60 to 72 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 15 percent
Maximum salinity: Nonsaline (0.0 to 2.0 mmhos/cm)
Sodium adsorption ratio, maximum: 5.0
Available water capacity: High (about 12.0 inches)

Interpretive groups
Farmland classification: Prime farmland if irrigated
Land capability classification (irrigated): 3c
Land capability (nonirrigated): 3c
Hydrologic Soil Group: B
Ecological site: LOAMY 12-16 ARTRT/PSSPS (R013XY032ID)

Typical profile
0 to 10 inches: Silt loam
10 to 33 inches: Silt loam
33 to 60 inches: Silt loam

Minor Components

Inkom
Percent of map unit: 5 percent
Landform: Flood plains
Ecological site: DRY MEADOW PONE-PHAL2 (R013XY039ID)

66—Lanoak silt loam, 4 to 12 percent slopes

Map Unit Setting
Elevation: 4,800 to 6,100 feet
Mean annual precipitation: 12 to 18 inches
Mean annual air temperature: 41 to 45 degrees F
Frost-free period: 70 to 100 days

Map Unit Composition
Lanoak and similar soils: 85 percent

Description of Lanoak

Setting
Landform: Mountain slopes, fan remnants
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Silty alluvium and/or loess

Properties and qualities
Slope: 4 to 12 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
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Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high
(0.57 to 2.00 in/hr)

Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 15 percent
Available water capacity: High (about 12.0 inches)

Interpretive groups
Farmland classification: Not prime farmland
Land capability classification (irrigated): 4e
Land capability (nonirrigated): 3e
Hydrologic Soil Group: B
Ecological site: LOAMY 16-22 ARTRV/FEID-PSSPS (R013XY005ID)
Other vegetative classification: mountain big sagebrush-mountain snowberry/

bluebunch wheatgrass (HFW025)

Typical profile
0 to 22 inches: Silt loam
22 to 44 inches: Silt loam
44 to 60 inches: Silt loam

69—Lanoak-Camelback complex, 20 to 50 percent slopes

Map Unit Setting
Elevation: 4,500 to 8,000 feet
Mean annual precipitation: 15 to 20 inches
Mean annual air temperature: 39 to 45 degrees F
Frost-free period: 60 to 100 days

Map Unit Composition
Lanoak and similar soils: 50 percent
Camelback and similar soils: 35 percent

Description of Lanoak

Setting
Landform: Mountain slopes
Down-slope shape: Concave
Across-slope shape: Concave
Parent material: Silty alluvium and/or loess

Properties and qualities
Slope: 20 to 50 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high

(0.57 to 2.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 15 percent
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Available water capacity: High (about 12.0 inches)

Interpretive groups
Farmland classification: Not prime farmland
Land capability (nonirrigated): 6e
Hydrologic Soil Group: B
Ecological site: STEEP SOUTH 16-22 ARTRV/PSSPS (R013XY003ID)
Other vegetative classification: mountain big sagebrush-mountain snowberry/

bluebunch wheatgrass (HFW025)

Typical profile
0 to 22 inches: Silt loam
22 to 44 inches: Silt loam
44 to 60 inches: Silt loam

Description of Camelback

Setting
Landform: Mountain slopes
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Mixed alluvium and/or colluvium over bedrock derived from

sedimentary rock and/or metasedimentary rock

Properties and qualities
Slope: 20 to 50 percent
Depth to restrictive feature: 40 to 60 inches to lithic bedrock
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high

(0.57 to 2.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Low (about 4.8 inches)

Interpretive groups
Farmland classification: Not prime farmland
Land capability (nonirrigated): 6e
Hydrologic Soil Group: B
Ecological site: STEEP SOUTH 16-22 ARTRV/PSSPS (R013XY003ID)
Other vegetative classification: mountain big sagebrush-mountain snowberry/

bluebunch wheatgrass (HFW025)

Typical profile
0 to 21 inches: Gravelly silt loam
21 to 42 inches: Extremely cobbly silt loam
42 to 52 inches: Bedrock

72—Lanoak-Hades complex, 6 to 20 percent slopes

Map Unit Setting
Elevation: 4,800 to 6,900 feet
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Mean annual precipitation: 16 to 22 inches
Mean annual air temperature: 39 to 45 degrees F
Frost-free period: 60 to 100 days

Map Unit Composition
Lanoak and similar soils: 40 percent
Hades and similar soils: 35 percent

Description of Lanoak

Setting
Landform: Mountain slopes, fan remnants
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Silty alluvium and/or loess

Properties and qualities
Slope: 6 to 20 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high

(0.57 to 2.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 15 percent
Available water capacity: High (about 12.0 inches)

Interpretive groups
Farmland classification: Not prime farmland
Land capability classification (irrigated): 4e
Land capability (nonirrigated): 3e
Hydrologic Soil Group: B
Ecological site: LOAMY 16-22 ARTRV/FEID-PSSPS (R013XY005ID)
Other vegetative classification: mountain big sagebrush-mountain snowberry/

bluebunch wheatgrass (HFW025)

Typical profile
0 to 22 inches: Silt loam
22 to 44 inches: Silt loam
44 to 60 inches: Silt loam

Description of Hades

Setting
Landform: Mountain slopes, fan remnants
Down-slope shape: Linear
Across-slope shape: Concave
Parent material: Volcanic ash and/or loess and/or mixed alluvium and/or colluvium

Properties and qualities
Slope: 6 to 20 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.20 to

0.60 in/hr)
Depth to water table: More than 80 inches
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Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 5 percent
Available water capacity: High (about 10.2 inches)

Interpretive groups
Farmland classification: Not prime farmland
Land capability (nonirrigated): 4e
Hydrologic Soil Group: C
Ecological site: LOAMY 16-22 ARTRV/FEID-PSSPS (R013XY005ID)
Other vegetative classification: mountain big sagebrush/bluebunch wheatgrass

(HFW019)

Typical profile
0 to 7 inches: Gravelly silt loam
7 to 14 inches: Gravelly silt loam
14 to 60 inches: Gravelly silty clay loam

93—Rexburg silt loam, 1 to 4 percent slopes

Map Unit Setting
Elevation: 4,800 to 6,200 feet
Mean annual precipitation: 12 to 16 inches
Mean annual air temperature: 39 to 46 degrees F
Frost-free period: 75 to 110 days

Map Unit Composition
Rexburg and similar soils: 90 percent

Description of Rexburg

Setting
Landform: Fan remnants, hillslopes
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Mixed alluvium and/or loess

Properties and qualities
Slope: 1 to 4 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high

(0.57 to 2.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 30 percent
Maximum salinity: Nonsaline (0.0 to 2.0 mmhos/cm)
Available water capacity: High (about 12.0 inches)

Custom Soil Resource Report

35



Interpretive groups
Farmland classification: Prime farmland if irrigated
Land capability classification (irrigated): 3e
Land capability (nonirrigated): 3c
Hydrologic Soil Group: B
Ecological site: LOAMY 12-16 ARTRV/PSSPS-FEID (R013XY001ID)

Typical profile
0 to 10 inches: Silt loam
10 to 26 inches: Silt loam
26 to 60 inches: Silt loam

94—Rexburg silt loam, 4 to 12 percent slopes

Map Unit Setting
Elevation: 4,800 to 6,200 feet
Mean annual precipitation: 12 to 16 inches
Mean annual air temperature: 39 to 46 degrees F
Frost-free period: 75 to 110 days

Map Unit Composition
Rexburg and similar soils: 90 percent

Description of Rexburg

Setting
Landform: Hillslopes, fan remnants
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Mixed alluvium and/or loess

Properties and qualities
Slope: 4 to 12 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high

(0.57 to 2.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 30 percent
Maximum salinity: Nonsaline (0.0 to 2.0 mmhos/cm)
Available water capacity: High (about 12.0 inches)

Interpretive groups
Farmland classification: Not prime farmland
Land capability classification (irrigated): 4e
Land capability (nonirrigated): 3e
Hydrologic Soil Group: B
Ecological site: LOAMY 12-16 ARTRV/PSSPS-FEID (R013XY001ID)
Other vegetative classification: mountain big sagebrush/bluebunch wheatgrass

(HFW019)
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Typical profile
0 to 10 inches: Silt loam
10 to 26 inches: Silt loam
26 to 60 inches: Silt loam

95—Rexburg silt loam, 12 to 20 percent slopes

Map Unit Setting
Elevation: 4,700 to 6,200 feet
Mean annual precipitation: 12 to 20 inches
Mean annual air temperature: 41 to 46 degrees F
Frost-free period: 75 to 110 days

Map Unit Composition
Rexburg and similar soils: 85 percent

Description of Rexburg

Setting
Landform: Hillslopes, fan remnants
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Mixed alluvium and/or loess

Properties and qualities
Slope: 12 to 20 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high

(0.57 to 2.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 30 percent
Maximum salinity: Nonsaline (0.0 to 2.0 mmhos/cm)
Available water capacity: High (about 12.0 inches)

Interpretive groups
Farmland classification: Not prime farmland
Land capability classification (irrigated): 6e
Land capability (nonirrigated): 4e
Hydrologic Soil Group: B
Ecological site: LOAMY 12-16 ARTRV/PSSPS-FEID (R013XY001ID)
Other vegetative classification: mountain big sagebrush/bluebunch wheatgrass

(HFW019)

Typical profile
0 to 10 inches: Silt loam
10 to 26 inches: Silt loam
26 to 60 inches: Silt loam
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97—Ririe silt loam, 1 to 4 percent slopes

Map Unit Setting
Elevation: 4,600 to 7,000 feet
Mean annual precipitation: 12 to 18 inches
Mean annual air temperature: 39 to 46 degrees F
Frost-free period: 70 to 100 days

Map Unit Composition
Ririe and similar soils: 85 percent

Description of Ririe

Setting
Landform: Fan remnants, hillslopes
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Silty alluvium and/or loess

Properties and qualities
Slope: 1 to 4 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high

(0.57 to 2.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 35 percent
Maximum salinity: Nonsaline (0.0 to 2.0 mmhos/cm)
Sodium adsorption ratio, maximum: 15.0
Available water capacity: High (about 12.0 inches)

Interpretive groups
Farmland classification: Prime farmland if irrigated
Land capability classification (irrigated): 3e
Land capability (nonirrigated): 3c
Hydrologic Soil Group: B
Ecological site: LOAMY 12-16 ARTRV/PSSPS-FEID (R013XY001ID)

Typical profile
0 to 12 inches: Silt loam
12 to 60 inches: Silt loam
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98—Ririe silt loam, 4 to 12 percent slopes

Map Unit Setting
Elevation: 4,600 to 7,000 feet
Mean annual precipitation: 12 to 18 inches
Mean annual air temperature: 39 to 46 degrees F
Frost-free period: 70 to 100 days

Map Unit Composition
Ririe and similar soils: 85 percent

Description of Ririe

Setting
Landform: Hillslopes, fan remnants
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Silty alluvium and/or loess

Properties and qualities
Slope: 4 to 12 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high

(0.57 to 2.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 35 percent
Maximum salinity: Nonsaline (0.0 to 2.0 mmhos/cm)
Sodium adsorption ratio, maximum: 15.0
Available water capacity: High (about 12.0 inches)

Interpretive groups
Farmland classification: Not prime farmland
Land capability classification (irrigated): 4e
Land capability (nonirrigated): 3e
Hydrologic Soil Group: B
Ecological site: LOAMY 12-16 ARTRV/PSSPS-FEID (R013XY001ID)
Other vegetative classification: mountain big sagebrush/bluebunch wheatgrass

(HFW019)

Typical profile
0 to 12 inches: Silt loam
12 to 60 inches: Silt loam

Custom Soil Resource Report

39



99—Ririe silt loam, 12 to 20 percent slopes

Map Unit Setting
Elevation: 4,600 to 7,000 feet
Mean annual precipitation: 12 to 18 inches
Mean annual air temperature: 39 to 46 degrees F
Frost-free period: 70 to 100 days

Map Unit Composition
Ririe and similar soils: 85 percent

Description of Ririe

Setting
Landform: Hillslopes, fan remnants
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Silty alluvium and/or loess

Properties and qualities
Slope: 12 to 20 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high

(0.57 to 2.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 35 percent
Maximum salinity: Nonsaline (0.0 to 2.0 mmhos/cm)
Sodium adsorption ratio, maximum: 15.0
Available water capacity: High (about 12.0 inches)

Interpretive groups
Farmland classification: Not prime farmland
Land capability classification (irrigated): 6e
Land capability (nonirrigated): 4e
Hydrologic Soil Group: B
Ecological site: LOAMY 12-16 ARTRV/PSSPS-FEID (R013XY001ID)
Other vegetative classification: mountain big sagebrush/bluebunch wheatgrass

(HFW019)

Typical profile
0 to 12 inches: Silt loam
12 to 60 inches: Silt loam
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101—Ririe-Watercanyon complex, 12 to 20 percent slopes

Map Unit Setting
Elevation: 4,500 to 7,000 feet
Mean annual precipitation: 12 to 18 inches
Mean annual air temperature: 39 to 46 degrees F
Frost-free period: 70 to 115 days

Map Unit Composition
Ririe and similar soils: 50 percent
Watercanyon and similar soils: 30 percent

Description of Ririe

Setting
Landform: Hillslopes, fan remnants
Down-slope shape: Linear
Across-slope shape: Concave
Parent material: Silty alluvium and/or loess

Properties and qualities
Slope: 12 to 20 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high

(0.57 to 2.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 35 percent
Maximum salinity: Nonsaline (0.0 to 2.0 mmhos/cm)
Sodium adsorption ratio, maximum: 15.0
Available water capacity: High (about 12.0 inches)

Interpretive groups
Farmland classification: Not prime farmland
Land capability classification (irrigated): 6e
Land capability (nonirrigated): 4e
Hydrologic Soil Group: B
Ecological site: LOAMY 12-16 ARTRV/PSSPS-FEID (R013XY001ID)
Other vegetative classification: mountain big sagebrush/bluebunch wheatgrass

(HFW019)

Typical profile
0 to 12 inches: Silt loam
12 to 60 inches: Silt loam

Description of Watercanyon

Setting
Landform: Hillslopes, fan remnants
Down-slope shape: Linear
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Across-slope shape: Convex
Parent material: Volcanic ash and/or silty alluvium and/or loess

Properties and qualities
Slope: 12 to 20 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high

(0.57 to 2.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 35 percent
Maximum salinity: Nonsaline to very slightly saline (2.0 to 4.0 mmhos/cm)
Sodium adsorption ratio, maximum: 10.0
Available water capacity: High (about 9.9 inches)

Interpretive groups
Farmland classification: Not prime farmland
Land capability (nonirrigated): 4e
Hydrologic Soil Group: B
Ecological site: SOUTH SLOPE LOAMY 12-16 ARTRW8/PSSPS (R013XY035ID)
Other vegetative classification: mountain big sagebrush/bluebunch wheatgrass

(HFW019)

Typical profile
0 to 7 inches: Silt loam
7 to 16 inches: Silt loam
16 to 60 inches: Silt loam

127—Water

Map Unit Composition
Water: 100 percent
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Soil Information for All Uses

Suitabilities and Limitations for Use
The Suitabilities and Limitations for Use section includes various soil interpretations
displayed as thematic maps with a summary table for the soil map units in the selected
area of interest. A single value or rating for each map unit is generated by aggregating
the interpretive ratings of individual map unit components. This aggregation process
is defined for each interpretation.

Building Site Development

Building site development interpretations are designed to be used as tools for
evaluating soil suitability and identifying soil limitations for various construction
purposes. As part of the interpretation process, the rating applies to each soil in its
described condition and does not consider present land use. Example interpretations
can include corrosion of concrete and steel, shallow excavations, dwellings with and
without basements, small commercial buildings, local roads and streets, and lawns
and landscaping.

Corrosion of Concrete

"Risk of corrosion" pertains to potential soil-induced electrochemical or chemical
action that corrodes or weakens concrete. The rate of corrosion of concrete is based
mainly on the sulfate and sodium content, texture, moisture content, and acidity of the
soil. Special site examination and design may be needed if the combination of factors
results in a severe hazard of corrosion. The concrete in installations that intersect soil
boundaries or soil layers is more susceptible to corrosion than the concrete in
installations that are entirely within one kind of soil or within one soil layer.

The risk of corrosion is expressed as "low," "moderate," or "high."
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MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Rating Polygons

High

Moderate

Low

Not rated or not available

Soil Rating Lines
High

Moderate

Low

Not rated or not available

Soil Rating Points
High

Moderate

Low

Not rated or not available

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at 1:24,000.

Please rely on the bar scale on each map sheet for map
measurements.

Source of Map:  Natural Resources Conservation Service
Web Soil Survey URL:  http://websoilsurvey.nrcs.usda.gov
Coordinate System:  Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator
projection, which preserves direction and shape but distorts
distance and area. A projection that preserves area, such as the
Albers equal-area conic projection, should be used if more accurate
calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as of
the version date(s) listed below.

Soil Survey Area:  Bannock County Area, Idaho, Parts of Bannock
and Power Counties
Survey Area Data:  Version 7, Aug 14, 2012

Soil map units are labeled (as space allows) for map scales 1:50,000
or larger.

Date(s) aerial images were photographed:  Jul 7, 2010—Jul 21,
2011

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor shifting
of map unit boundaries may be evident.
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Table—Corrosion of Concrete

Corrosion of Concrete— Summary by Map Unit — Bannock County Area, Idaho, Parts of Bannock and Power Counties (ID711)

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

1 Arbone silt loam, 1 to 4
percent slopes

Low 30.1 1.6%

2 Arbone silt loam, 4 to 12
percent slopes

Low 3.7 0.2%

23 Camelback-Cedarhill,
high precipitation-
Lanoak complex, 20 to
50 percent slopes

Low 2.2 0.1%

28 Cedarhill very cobbly silt
loam, 30 to 60 percent
slopes

Moderate 42.5 2.2%

29 Cedarhill-Ireland-Rock
outcrop complex, 30 to
60 percent slopes

Moderate 157.5 8.3%

30 Cedarhill-Ririe-
Watercanyon complex,
30 to 60 percent slopes

Moderate 51.0 2.7%

34 Cedarhill, high
precipitation-Hondoho-
Arbone complex, 20 to
50 percent slopes

Moderate 111.0 5.8%

41 Downata-Bear Lake
complex, drained, 0 to 1
percent slopes

Moderate 165.4 8.7%

42 Downey-Arimo complex,
0 to 3 percent slopes

Low 15.1 0.8%

50 Hades-Camelback-
Lanoak complex, 20 to
50 percent slopes

Low 6.1 0.3%

58 Inkom silt loam, drained, 0
to 1 percent slopes

Moderate 118.5 6.2%

64 Joevar silt loam, 0 to 3
percent slopes

Low 48.1 2.5%

66 Lanoak silt loam, 4 to 12
percent slopes

Low 41.6 2.2%

69 Lanoak-Camelback
complex, 20 to 50
percent slopes

Low 32.4 1.7%

72 Lanoak-Hades complex,
6 to 20 percent slopes

Low 15.9 0.8%

93 Rexburg silt loam, 1 to 4
percent slopes

Low 45.5 2.4%

94 Rexburg silt loam, 4 to 12
percent slopes

Low 34.4 1.8%

95 Rexburg silt loam, 12 to
20 percent slopes

Low 22.8 1.2%

97 Ririe silt loam, 1 to 4
percent slopes

Low 350.6 18.4%
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Corrosion of Concrete— Summary by Map Unit — Bannock County Area, Idaho, Parts of Bannock and Power Counties (ID711)

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

98 Ririe silt loam, 4 to 12
percent slopes

Low 480.7 25.2%

99 Ririe silt loam, 12 to 20
percent slopes

Low 38.0 2.0%

101 Ririe-Watercanyon
complex, 12 to 20
percent slopes

Low 68.0 3.6%

127 Water 27.7 1.5%

Totals for Area of Interest 1,908.7 100.0%

Rating Options—Corrosion of Concrete

Aggregation Method:  Dominant Condition

Aggregation is the process by which a set of component attribute values is reduced
to a single value that represents the map unit as a whole.

A map unit is typically composed of one or more "components". A component is either
some type of soil or some nonsoil entity, e.g., rock outcrop. For the attribute being
aggregated, the first step of the aggregation process is to derive one attribute value
for each of a map unit's components. From this set of component attributes, the next
step of the aggregation process derives a single value that represents the map unit
as a whole. Once a single value for each map unit is derived, a thematic map for soil
map units can be rendered. Aggregation must be done because, on any soil map, map
units are delineated but components are not.

For each of a map unit's components, a corresponding percent composition is
recorded. A percent composition of 60 indicates that the corresponding component
typically makes up approximately 60% of the map unit. Percent composition is a critical
factor in some, but not all, aggregation methods.

The aggregation method "Dominant Condition" first groups like attribute values for the
components in a map unit. For each group, percent composition is set to the sum of
the percent composition of all components participating in that group. These groups
now represent "conditions" rather than components. The attribute value associated
with the group with the highest cumulative percent composition is returned. If more
than one group shares the highest cumulative percent composition, the corresponding
"tie-break" rule determines which value should be returned. The "tie-break" rule
indicates whether the lower or higher group value should be returned in the case of a
percent composition tie. The result returned by this aggregation method represents
the dominant condition throughout the map unit only when no tie has occurred.

Component Percent Cutoff:  None Specified

Components whose percent composition is below the cutoff value will not be
considered. If no cutoff value is specified, all components in the database will be
considered. The data for some contrasting soils of minor extent may not be in the
database, and therefore are not considered.

Tie-break Rule:  Higher
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The tie-break rule indicates which value should be selected from a set of multiple
candidate values, or which value should be selected in the event of a percent
composition tie.

Corrosion of Steel

"Risk of corrosion" pertains to potential soil-induced electrochemical or chemical
action that corrodes or weakens uncoated steel. The rate of corrosion of uncoated
steel is related to such factors as soil moisture, particle-size distribution, acidity, and
electrical conductivity of the soil. Special site examination and design may be needed
if the combination of factors results in a severe hazard of corrosion. The steel in
installations that intersect soil boundaries or soil layers is more susceptible to
corrosion than the steel in installations that are entirely within one kind of soil or within
one soil layer.

The risk of corrosion is expressed as "low," "moderate," or "high."
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MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Rating Polygons

High

Moderate

Low

Not rated or not available

Soil Rating Lines
High

Moderate

Low

Not rated or not available

Soil Rating Points
High

Moderate

Low

Not rated or not available

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at 1:24,000.

Please rely on the bar scale on each map sheet for map
measurements.

Source of Map:  Natural Resources Conservation Service
Web Soil Survey URL:  http://websoilsurvey.nrcs.usda.gov
Coordinate System:  Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator
projection, which preserves direction and shape but distorts
distance and area. A projection that preserves area, such as the
Albers equal-area conic projection, should be used if more accurate
calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as of
the version date(s) listed below.

Soil Survey Area:  Bannock County Area, Idaho, Parts of Bannock
and Power Counties
Survey Area Data:  Version 7, Aug 14, 2012

Soil map units are labeled (as space allows) for map scales 1:50,000
or larger.

Date(s) aerial images were photographed:  Jul 7, 2010—Jul 21,
2011

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor shifting
of map unit boundaries may be evident.
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Table—Corrosion of Steel

Corrosion of Steel— Summary by Map Unit — Bannock County Area, Idaho, Parts of Bannock and Power Counties (ID711)

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

1 Arbone silt loam, 1 to 4
percent slopes

Moderate 30.1 1.6%

2 Arbone silt loam, 4 to 12
percent slopes

Moderate 3.7 0.2%

23 Camelback-Cedarhill,
high precipitation-
Lanoak complex, 20 to
50 percent slopes

Low 2.2 0.1%

28 Cedarhill very cobbly silt
loam, 30 to 60 percent
slopes

Moderate 42.5 2.2%

29 Cedarhill-Ireland-Rock
outcrop complex, 30 to
60 percent slopes

Moderate 157.5 8.3%

30 Cedarhill-Ririe-
Watercanyon complex,
30 to 60 percent slopes

Moderate 51.0 2.7%

34 Cedarhill, high
precipitation-Hondoho-
Arbone complex, 20 to
50 percent slopes

Moderate 111.0 5.8%

41 Downata-Bear Lake
complex, drained, 0 to 1
percent slopes

High 165.4 8.7%

42 Downey-Arimo complex,
0 to 3 percent slopes

High 15.1 0.8%

50 Hades-Camelback-
Lanoak complex, 20 to
50 percent slopes

Low 6.1 0.3%

58 Inkom silt loam, drained, 0
to 1 percent slopes

High 118.5 6.2%

64 Joevar silt loam, 0 to 3
percent slopes

Moderate 48.1 2.5%

66 Lanoak silt loam, 4 to 12
percent slopes

Low 41.6 2.2%

69 Lanoak-Camelback
complex, 20 to 50
percent slopes

Low 32.4 1.7%

72 Lanoak-Hades complex,
6 to 20 percent slopes

Low 15.9 0.8%

93 Rexburg silt loam, 1 to 4
percent slopes

Moderate 45.5 2.4%

94 Rexburg silt loam, 4 to 12
percent slopes

Moderate 34.4 1.8%

95 Rexburg silt loam, 12 to
20 percent slopes

Moderate 22.8 1.2%

97 Ririe silt loam, 1 to 4
percent slopes

Moderate 350.6 18.4%
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Corrosion of Steel— Summary by Map Unit — Bannock County Area, Idaho, Parts of Bannock and Power Counties (ID711)

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

98 Ririe silt loam, 4 to 12
percent slopes

Moderate 480.7 25.2%

99 Ririe silt loam, 12 to 20
percent slopes

Moderate 38.0 2.0%

101 Ririe-Watercanyon
complex, 12 to 20
percent slopes

Moderate 68.0 3.6%

127 Water 27.7 1.5%

Totals for Area of Interest 1,908.7 100.0%

Rating Options—Corrosion of Steel

Aggregation Method:  Dominant Condition

Component Percent Cutoff:  None Specified

Tie-break Rule:  Higher

Land Classifications

Land Classifications are specified land use and management groupings that are
assigned to soil areas because combinations of soil have similar behavior for specified
practices. Most are based on soil properties and other factors that directly influence
the specific use of the soil. Example classifications include ecological site
classification, farmland classification, irrigated and nonirrigated land capability
classification, and hydric rating.

Farmland Classification

Farmland classification identifies map units as prime farmland, farmland of statewide
importance, farmland of local importance, or unique farmland. It identifies the location
and extent of the soils that are best suited to food, feed, fiber, forage, and oilseed
crops. NRCS policy and procedures on prime and unique farmlands are published in
the "Federal Register," Vol. 43, No. 21, January 31, 1978.
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MAP LEGEND
Area of Interest (AOI)

Area of Interest (AOI)

Soils
Soil Rating Polygons

Not prime farmland

All areas are prime
farmland
Prime farmland if drained

Prime farmland if
protected from flooding or
not frequently flooded
during the growing season
Prime farmland if irrigated

Prime farmland if drained
and either protected from
flooding or not frequently
flooded during the growing
season
Prime farmland if irrigated
and drained
Prime farmland if irrigated
and either protected from
flooding or not frequently
flooded during the growing
season

Prime farmland if
subsoiled, completely
removing the root
inhibiting soil layer
Prime farmland if irrigated
and the product of I (soil
erodibility) x C (climate
factor) does not exceed 60
Prime farmland if irrigated
and reclaimed of excess
salts and sodium
Farmland of statewide
importance
Farmland of local
importance
Farmland of unique
importance
Not rated or not available

Soil Rating Lines
Not prime farmland

All areas are prime
farmland
Prime farmland if drained

Prime farmland if
protected from flooding or
not frequently flooded
during the growing season
Prime farmland if irrigated

Prime farmland if drained
and either protected from
flooding or not frequently
flooded during the growing
season
Prime farmland if irrigated
and drained
Prime farmland if irrigated
and either protected from
flooding or not frequently
flooded during the growing
season
Prime farmland if
subsoiled, completely
removing the root
inhibiting soil layer
Prime farmland if irrigated
and the product of I (soil
erodibility) x C (climate
factor) does not exceed 60

Prime farmland if irrigated
and reclaimed of excess
salts and sodium
Farmland of statewide
importance
Farmland of local
importance
Farmland of unique
importance
Not rated or not available

Soil Rating Points
Not prime farmland

All areas are prime
farmland
Prime farmland if drained

Prime farmland if
protected from flooding or
not frequently flooded
during the growing season
Prime farmland if irrigated

Prime farmland if drained
and either protected from
flooding or not frequently
flooded during the growing
season

Prime farmland if
irrigated and drained
Prime farmland if
irrigated and either
protected from flooding
or not frequently flooded
during the growing
season
Prime farmland if
subsoiled, completely
removing the root
inhibiting soil layer
Prime farmland if
irrigated and the product
of I (soil erodibility) x C
(climate factor) does not
exceed 60
Prime farmland if
irrigated and reclaimed of
excess salts and sodium
Farmland of statewide
importance
Farmland of local
importance
Farmland of unique
importance
Not rated or not available

Water Features
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MAP INFORMATION

Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at 1:24,000.

Please rely on the bar scale on each map sheet for map
measurements.

Source of Map:  Natural Resources Conservation Service
Web Soil Survey URL:  http://websoilsurvey.nrcs.usda.gov
Coordinate System:  Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator
projection, which preserves direction and shape but distorts
distance and area. A projection that preserves area, such as the
Albers equal-area conic projection, should be used if more accurate
calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as of
the version date(s) listed below.

Soil Survey Area:  Bannock County Area, Idaho, Parts of Bannock
and Power Counties
Survey Area Data:  Version 7, Aug 14, 2012

Soil map units are labeled (as space allows) for map scales 1:50,000
or larger.

Date(s) aerial images were photographed:  Jul 7, 2010—Jul 21,
2011

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor shifting
of map unit boundaries may be evident.
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Table—Farmland Classification

Farmland Classification— Summary by Map Unit — Bannock County Area, Idaho, Parts of Bannock and Power Counties (ID711)

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

1 Arbone silt loam, 1 to 4
percent slopes

Prime farmland if irrigated 30.1 1.6%

2 Arbone silt loam, 4 to 12
percent slopes

Not prime farmland 3.7 0.2%

23 Camelback-Cedarhill,
high precipitation-
Lanoak complex, 20 to
50 percent slopes

Not prime farmland 2.2 0.1%

28 Cedarhill very cobbly silt
loam, 30 to 60 percent
slopes

Not prime farmland 42.5 2.2%

29 Cedarhill-Ireland-Rock
outcrop complex, 30 to
60 percent slopes

Not prime farmland 157.5 8.3%

30 Cedarhill-Ririe-
Watercanyon complex,
30 to 60 percent slopes

Not prime farmland 51.0 2.7%

34 Cedarhill, high
precipitation-Hondoho-
Arbone complex, 20 to
50 percent slopes

Not prime farmland 111.0 5.8%

41 Downata-Bear Lake
complex, drained, 0 to 1
percent slopes

Prime farmland if irrigated
and either protected
from flooding or not
frequently flooded
during the growing
season

165.4 8.7%

42 Downey-Arimo complex,
0 to 3 percent slopes

Prime farmland if irrigated 15.1 0.8%

50 Hades-Camelback-
Lanoak complex, 20 to
50 percent slopes

Not prime farmland 6.1 0.3%

58 Inkom silt loam, drained, 0
to 1 percent slopes

Prime farmland if irrigated 118.5 6.2%

64 Joevar silt loam, 0 to 3
percent slopes

Prime farmland if irrigated 48.1 2.5%

66 Lanoak silt loam, 4 to 12
percent slopes

Not prime farmland 41.6 2.2%

69 Lanoak-Camelback
complex, 20 to 50
percent slopes

Not prime farmland 32.4 1.7%

72 Lanoak-Hades complex,
6 to 20 percent slopes

Not prime farmland 15.9 0.8%

93 Rexburg silt loam, 1 to 4
percent slopes

Prime farmland if irrigated 45.5 2.4%

94 Rexburg silt loam, 4 to 12
percent slopes

Not prime farmland 34.4 1.8%
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Farmland Classification— Summary by Map Unit — Bannock County Area, Idaho, Parts of Bannock and Power Counties (ID711)

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

95 Rexburg silt loam, 12 to
20 percent slopes

Not prime farmland 22.8 1.2%

97 Ririe silt loam, 1 to 4
percent slopes

Prime farmland if irrigated 350.6 18.4%

98 Ririe silt loam, 4 to 12
percent slopes

Not prime farmland 480.7 25.2%

99 Ririe silt loam, 12 to 20
percent slopes

Not prime farmland 38.0 2.0%

101 Ririe-Watercanyon
complex, 12 to 20
percent slopes

Not prime farmland 68.0 3.6%

127 Water 27.7 1.5%

Totals for Area of Interest 1,908.7 100.0%

Rating Options—Farmland Classification

Aggregation Method:  No Aggregation Necessary

Tie-break Rule:  Lower
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DP-1 Profile of General Population and Housing Characteristics: 2010

2010 Demographic Profile Data

NOTE: For more information on confidentiality protection, nonsampling error, and definitions, see http://www.census.gov/prod/cen2010/doc/dpsf.pdf.

Geography: Lava Hot Springs city, Idaho

Subject Number Percent
SEX AND AGE

  Total population 407 100.0
    Under 5 years 13 3.2
    5 to 9 years 18 4.4
    10 to 14 years 26 6.4
    15 to 19 years 17 4.2
    20 to 24 years 19 4.7
    25 to 29 years 11 2.7
    30 to 34 years 24 5.9
    35 to 39 years 20 4.9
    40 to 44 years 23 5.7
    45 to 49 years 27 6.6
    50 to 54 years 35 8.6
    55 to 59 years 19 4.7
    60 to 64 years 47 11.5
    65 to 69 years 28 6.9
    70 to 74 years 28 6.9
    75 to 79 years 24 5.9
    80 to 84 years 13 3.2
    85 years and over 15 3.7

    Median age (years) 50.9 ( X )

    16 years and over 345 84.8
    18 years and over 339 83.3
    21 years and over 328 80.6
    62 years and over 133 32.7
    65 years and over 108 26.5

  Male population 196 48.2
    Under 5 years 6 1.5
    5 to 9 years 9 2.2
    10 to 14 years 9 2.2
    15 to 19 years 9 2.2
    20 to 24 years 9 2.2
    25 to 29 years 8 2.0
    30 to 34 years 15 3.7
    35 to 39 years 11 2.7
    40 to 44 years 7 1.7
    45 to 49 years 11 2.7
    50 to 54 years 19 4.7
    55 to 59 years 8 2.0
    60 to 64 years 26 6.4
    65 to 69 years 12 2.9
    70 to 74 years 10 2.5
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Subject Number Percent
    75 to 79 years 13 3.2
    80 to 84 years 8 2.0
    85 years and over 6 1.5

    Median age (years) 51.3 ( X )

    16 years and over 167 41.0
    18 years and over 163 40.0
    21 years and over 160 39.3
    62 years and over 62 15.2
    65 years and over 49 12.0

  Female population 211 51.8
    Under 5 years 7 1.7
    5 to 9 years 9 2.2
    10 to 14 years 17 4.2
    15 to 19 years 8 2.0
    20 to 24 years 10 2.5
    25 to 29 years 3 0.7
    30 to 34 years 9 2.2
    35 to 39 years 9 2.2
    40 to 44 years 16 3.9
    45 to 49 years 16 3.9
    50 to 54 years 16 3.9
    55 to 59 years 11 2.7
    60 to 64 years 21 5.2
    65 to 69 years 16 3.9
    70 to 74 years 18 4.4
    75 to 79 years 11 2.7
    80 to 84 years 5 1.2
    85 years and over 9 2.2

    Median age (years) 50.5 ( X )

    16 years and over 178 43.7
    18 years and over 176 43.2
    21 years and over 168 41.3
    62 years and over 71 17.4
    65 years and over 59 14.5

RACE

  Total population 407 100.0
    One Race 404 99.3
      White 397 97.5
      Black or African American 1 0.2
      American Indian and Alaska Native 1 0.2
      Asian 0 0.0
        Asian Indian 0 0.0
        Chinese 0 0.0
        Filipino 0 0.0
        Japanese 0 0.0
        Korean 0 0.0
        Vietnamese 0 0.0
        Other Asian [1] 0 0.0
      Native Hawaiian and Other Pacific Islander 0 0.0
        Native Hawaiian 0 0.0
        Guamanian or Chamorro 0 0.0
        Samoan 0 0.0
        Other Pacific Islander [2] 0 0.0
      Some Other Race 5 1.2
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Subject Number Percent
    Two or More Races 3 0.7
      White; American Indian and Alaska Native [3] 1 0.2
      White; Asian [3] 1 0.2
      White; Black or African American [3] 0 0.0
      White; Some Other Race [3] 1 0.2

  Race alone or in combination with one or more other
races: [4]
    White 400 98.3
    Black or African American 1 0.2
    American Indian and Alaska Native 2 0.5
    Asian 1 0.2
    Native Hawaiian and Other Pacific Islander 0 0.0
    Some Other Race 6 1.5

HISPANIC OR LATINO

  Total population 407 100.0
    Hispanic or Latino (of any race) 17 4.2
      Mexican 13 3.2
      Puerto Rican 0 0.0
      Cuban 0 0.0
      Other Hispanic or Latino [5] 4 1.0
    Not Hispanic or Latino 390 95.8

HISPANIC OR LATINO AND RACE

  Total population 407 100.0
    Hispanic or Latino 17 4.2
      White alone 11 2.7
      Black or African American alone 0 0.0
      American Indian and Alaska Native alone 0 0.0
      Asian alone 0 0.0
      Native Hawaiian and Other Pacific Islander alone 0 0.0
      Some Other Race alone 5 1.2
      Two or More Races 1 0.2
    Not Hispanic or Latino 390 95.8
      White alone 386 94.8
      Black or African American alone 1 0.2
      American Indian and Alaska Native alone 1 0.2
      Asian alone 0 0.0
      Native Hawaiian and Other Pacific Islander alone 0 0.0
      Some Other Race alone 0 0.0
      Two or More Races 2 0.5

RELATIONSHIP

  Total population 407 100.0
    In households 407 100.0
      Householder 209 51.4
      Spouse [6] 84 20.6
      Child 78 19.2
        Own child under 18 years 59 14.5
      Other relatives 19 4.7
        Under 18 years 8 2.0
        65 years and over 7 1.7
      Nonrelatives 17 4.2
        Under 18 years 1 0.2
        65 years and over 1 0.2

        Unmarried partner 10 2.5
    In group quarters 0 0.0
      Institutionalized population 0 0.0
        Male 0 0.0
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Subject Number Percent
        Female 0 0.0
      Noninstitutionalized population 0 0.0
        Male 0 0.0
        Female 0 0.0

HOUSEHOLDS BY TYPE

  Total households 209 100.0
    Family households (families) [7] 104 49.8
      With own children under 18 years 30 14.4

      Husband-wife family 84 40.2
        With own children under 18 years 23 11.0
      Male householder, no wife present 3 1.4
        With own children under 18 years 1 0.5
      Female householder, no husband present 17 8.1
        With own children under 18 years 6 2.9
    Nonfamily households [7] 105 50.2
      Householder living alone 93 44.5
        Male 48 23.0
          65 years and over 15 7.2
        Female 45 21.5
          65 years and over 28 13.4

    Households with individuals under 18 years 34 16.3
    Households with individuals 65 years and over 82 39.2

    Average household size 1.95 ( X )
    Average family size [7] 2.74 ( X )

HOUSING OCCUPANCY

  Total housing units 317 100.0
    Occupied housing units 209 65.9
    Vacant housing units 108 34.1
      For rent 29 9.1
      Rented, not occupied 2 0.6
      For sale only 4 1.3
      Sold, not occupied 2 0.6
      For seasonal, recreational, or occasional use 61 19.2
      All other vacants 10 3.2

    Homeowner vacancy rate (percent) [8] 2.6 ( X )
    Rental vacancy rate (percent) [9] 31.5 ( X )

HOUSING TENURE

  Occupied housing units 209 100.0
    Owner-occupied housing units 148 70.8
      Population in owner-occupied housing units 300 ( X )
      Average household size of owner-occupied units 2.03 ( X )

    Renter-occupied housing units 61 29.2
      Population in renter-occupied housing units 107 ( X )
      Average household size of renter-occupied units 1.75 ( X )

X Not applicable.

[1] Other Asian alone, or two or more Asian categories.

[2] Other Pacific Islander alone, or two or more Native Hawaiian and Other Pacific Islander categories.

[3] One of the four most commonly reported multiple-race combinations nationwide in Census 2000.

[4] In combination with one or more of the other races listed. The six numbers may add to more than the total population, and the six percentages may
add to more than 100 percent because individuals may report more than one race.
[5] This category is composed of people whose origins are from the Dominican Republic, Spain, and Spanish-speaking Central or South
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American countries. It also includes general origin responses such as "Latino" or "Hispanic."

[6] "Spouse" represents spouse of the householder. It does not reflect all spouses in a household. Responses of "same-sex spouse" were edited
during processing to "unmarried partner."
[7] "Family households" consist of a householder and one or more other people related to the householder by birth, marriage, or adoption. They do not
include same-sex married couples even if the marriage was performed in a state issuing marriage certificates for same-sex couples. Same-sex couple
households are included in the family households category if there is at least one additional person related to the householder by birth or adoption.
Same-sex couple households with no relatives of the householder present are tabulated in nonfamily households. "Nonfamily households" consist of
people living alone and households which do not have any members related to the householder.

[8] The homeowner vacancy rate is the proportion of the homeowner inventory that is vacant "for sale." It is computed by dividing the total number of
vacant units "for sale only" by the sum of owner-occupied units, vacant units that are "for sale only," and vacant units that have been sold but not yet
occupied; and then multiplying by 100.
[9] The rental vacancy rate is the proportion of the rental inventory that is vacant "for rent." It is computed by dividing the total number of vacant units
"for rent" by the sum of the renter-occupied units, vacant units that are "for rent," and vacant units that have been rented but not yet occupied; and
then multiplying by 100.
Source: U.S. Census Bureau, 2010 Census.



DP03 SELECTED ECONOMIC CHARACTERISTICS

2008-2012 American Community Survey 5-Year Estimates

Supporting documentation on code lists, subject definitions, data accuracy, and statistical testing can be found on the American Community Survey
website in the Data and Documentation section.

Sample size and data quality measures (including coverage rates, allocation rates, and response rates) can be found on the American Community
Survey website in the Methodology section.

Although the American Community Survey (ACS) produces population, demographic and housing unit estimates, it is the Census Bureau's Population
Estimates Program that produces and disseminates the official estimates of the population for the nation, states, counties, cities and towns and
estimates of housing units for states and counties.

Subject Lava Hot Springs city, Idaho

Estimate Margin of Error Percent Percent Margin of
Error

EMPLOYMENT STATUS

      Population 16 years and over 283 +/-111 283 (X)
  In labor force 178 +/-90 62.9% +/-13.8
    Civilian labor force 178 +/-90 62.9% +/-13.8
      Employed 170 +/-86 60.1% +/-13.8
      Unemployed 8 +/-14 2.8% +/-4.8
    Armed Forces 0 +/-12 0.0% +/-10.8
  Not in labor force 105 +/-47 37.1% +/-13.8

    Civilian labor force 178 +/-90 178 (X)
  Percent Unemployed (X) (X) 4.5% +/-7.6

    Females 16 years and over 169 +/-70 169 (X)
  In labor force 99 +/-61 58.6% +/-18.9
    Civilian labor force 99 +/-61 58.6% +/-18.9
      Employed 91 +/-58 53.8% +/-19.6

    Own children under 6 years 19 +/-20 19 (X)
  All parents in family in labor force 18 +/-19 94.7% +/-23.0

    Own children 6 to 17 years 56 +/-47 56 (X)
  All parents in family in labor force 53 +/-47 94.6% +/-10.0

COMMUTING TO WORK

    Workers 16 years and over 167 +/-87 167 (X)
  Car, truck, or van -- drove alone 59 +/-35 35.3% +/-25.3
  Car, truck, or van -- carpooled 84 +/-83 50.3% +/-30.9
  Public transportation (excluding taxicab) 0 +/-12 0.0% +/-17.6
  Walked 11 +/-11 6.6% +/-7.5
  Other means 0 +/-12 0.0% +/-17.6
  Worked at home 13 +/-17 7.8% +/-11.0

  Mean travel time to work (minutes) 19.4 +/-7.4 (X) (X)

OCCUPATION

    Civilian employed population 16 years and over 170 +/-86 170 (X)
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Subject Lava Hot Springs city, Idaho

Estimate Margin of Error Percent Percent Margin of
Error

  Management, business, science, and arts occupations 36 +/-28 21.2% +/-14.1

  Service occupations 39 +/-29 22.9% +/-14.2
  Sales and office occupations 32 +/-25 18.8% +/-12.6
  Natural resources, construction, and maintenance
occupations

20 +/-18 11.8% +/-8.9

  Production, transportation, and material moving
occupations

43 +/-49 25.3% +/-24.7

INDUSTRY

    Civilian employed population 16 years and over 170 +/-86 170 (X)
  Agriculture, forestry, fishing and hunting, and mining 0 +/-12 0.0% +/-17.3

  Construction 19 +/-16 11.2% +/-8.2
  Manufacturing 20 +/-19 11.8% +/-11.1
  Wholesale trade 0 +/-12 0.0% +/-17.3
  Retail trade 9 +/-12 5.3% +/-7.8
  Transportation and warehousing, and utilities 3 +/-4 1.8% +/-2.2
  Information 0 +/-12 0.0% +/-17.3
  Finance and insurance, and real estate and rental and
leasing

0 +/-12 0.0% +/-17.3

  Professional, scientific, and management, and
administrative and waste management services

13 +/-17 7.6% +/-10.8

  Educational services, and health care and social
assistance

46 +/-45 27.1% +/-18.3

  Arts, entertainment, and recreation, and
accommodation and food services

18 +/-17 10.6% +/-11.6

  Other services, except public administration 33 +/-47 19.4% +/-24.2
  Public administration 9 +/-11 5.3% +/-6.8

CLASS OF WORKER

    Civilian employed population 16 years and over 170 +/-86 170 (X)
  Private wage and salary workers 114 +/-61 67.1% +/-14.7
  Government workers 42 +/-33 24.7% +/-12.9
  Self-employed in own not incorporated business
workers

14 +/-18 8.2% +/-11.3

  Unpaid family workers 0 +/-12 0.0% +/-17.3

INCOME AND BENEFITS (IN 2012 INFLATION-
ADJUSTED DOLLARS)
    Total households 169 +/-65 169 (X)
  Less than $10,000 13 +/-14 7.7% +/-9.1
  $10,000 to $14,999 12 +/-12 7.1% +/-7.4
  $15,000 to $24,999 51 +/-50 30.2% +/-23.0
  $25,000 to $34,999 9 +/-11 5.3% +/-6.8
  $35,000 to $49,999 44 +/-28 26.0% +/-15.9
  $50,000 to $74,999 10 +/-8 5.9% +/-4.8
  $75,000 to $99,999 9 +/-7 5.3% +/-5.0
  $100,000 to $149,999 21 +/-22 12.4% +/-11.8
  $150,000 to $199,999 0 +/-12 0.0% +/-17.4
  $200,000 or more 0 +/-12 0.0% +/-17.4
  Median household income (dollars) 34,792 +/-18,583 (X) (X)
  Mean household income (dollars) 44,175 +/-12,762 (X) (X)

  With earnings 116 +/-59 68.6% +/-17.0
    Mean earnings (dollars) 43,262 +/-15,765 (X) (X)
  With Social Security 54 +/-29 32.0% +/-16.4
    Mean Social Security income (dollars) 17,450 +/-4,511 (X) (X)
  With retirement income 44 +/-25 26.0% +/-14.6
    Mean retirement income (dollars) 10,720 +/-5,830 (X) (X)

  With Supplemental Security Income 0 +/-12 0.0% +/-17.4
    Mean Supplemental Security Income (dollars) - ** (X) (X)
  With cash public assistance income 3 +/-5 1.8% +/-2.7
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Subject Lava Hot Springs city, Idaho

Estimate Margin of Error Percent Percent Margin of
Error

    Mean cash public assistance income (dollars) 633 +/-62 (X) (X)
  With Food Stamp/SNAP benefits in the past 12 months 14 +/-11 8.3% +/-7.2

    Families 75 +/-34 75 (X)
  Less than $10,000 0 +/-12 0.0% +/-33.5
  $10,000 to $14,999 2 +/-4 2.7% +/-4.9
  $15,000 to $24,999 2 +/-3 2.7% +/-4.4
  $25,000 to $34,999 9 +/-11 12.0% +/-14.5
  $35,000 to $49,999 27 +/-21 36.0% +/-22.5
  $50,000 to $74,999 10 +/-8 13.3% +/-10.2
  $75,000 to $99,999 4 +/-5 5.3% +/-8.4
  $100,000 to $149,999 21 +/-22 28.0% +/-24.0
  $150,000 to $199,999 0 +/-12 0.0% +/-33.5
  $200,000 or more 0 +/-12 0.0% +/-33.5
  Median family income (dollars) 44,609 +/-23,544 (X) (X)
  Mean family income (dollars) 67,408 +/-21,348 (X) (X)

  Per capita income (dollars) 21,875 +/-4,799 (X) (X)

    Nonfamily households 94 +/-53 94 (X)
  Median nonfamily income (dollars) 18,871 +/-3,133 (X) (X)
  Mean nonfamily income (dollars) 25,639 +/-7,344 (X) (X)

  Median earnings for workers (dollars) 17,321 +/-5,441 (X) (X)
  Median earnings for male full-time, year-round workers
(dollars)

45,417 +/-27,512 (X) (X)

  Median earnings for female full-time, year-round
workers (dollars)

19,258 +/-26,123 (X) (X)

HEALTH INSURANCE COVERAGE

    Civilian noninstitutionalized population 347 +/-145 347 (X)
  With health insurance coverage 302 +/-138 87.0% +/-10.6
    With private health insurance 274 +/-134 79.0% +/-12.2
    With public coverage 83 +/-29 23.9% +/-11.0
  No health insurance coverage 45 +/-39 13.0% +/-10.6

    Civilian noninstitutionalized population under 18 years 81 +/-63 81 (X)

  No health insurance coverage 0 +/-12 0.0% +/-31.8

    Civilian noninstitutionalized population 18 to 64 years 207 +/-95 207 (X)

  In labor force: 168 +/-89 168 (X)
    Employed: 160 +/-86 160 (X)
      With health insurance coverage 117 +/-72 73.1% +/-20.1
        With private health insurance 114 +/-73 71.3% +/-19.7
        With public coverage 5 +/-6 3.1% +/-4.1
      No health insurance coverage 43 +/-38 26.9% +/-20.1
    Unemployed: 8 +/-14 8 (X)
      With health insurance coverage 8 +/-14 100.0% +/-100.0
        With private health insurance 8 +/-14 100.0% +/-100.0
        With public coverage 0 +/-12 0.0% +/-100.0
      No health insurance coverage 0 +/-12 0.0% +/-100.0
  Not in labor force: 39 +/-28 39 (X)
      With health insurance coverage 37 +/-27 94.9% +/-10.5
        With private health insurance 27 +/-25 69.2% +/-27.1
        With public coverage 12 +/-9 30.8% +/-25.2
      No health insurance coverage 2 +/-4 5.1% +/-10.5
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Subject Lava Hot Springs city, Idaho

Estimate Margin of Error Percent Percent Margin of
Error

PERCENTAGE OF FAMILIES AND PEOPLE WHOSE
INCOME IN THE PAST 12 MONTHS IS BELOW THE
POVERTY LEVEL
  All families (X) (X) 5.3% +/-7.0
    With related children under 18 years (X) (X) 10.3% +/-13.6
      With related children under 5 years only (X) (X) 0.0% +/-98.9
  Married couple families (X) (X) 5.5% +/-7.2
    With related children under 18 years (X) (X) 10.8% +/-14.5
      With related children under 5 years only (X) (X) 0.0% +/-98.9
  Families with female householder, no husband present (X) (X) 0.0% +/-100.0

    With related children under 18 years (X) (X) 0.0% +/-100.0
      With related children under 5 years only (X) (X) - **

  All people (X) (X) 8.1% +/-6.9
  Under 18 years (X) (X) 8.6% +/-16.1
    Related children under 18 years (X) (X) 8.6% +/-16.1
      Related children under 5 years (X) (X) 16.7% +/-37.8
      Related children 5 to 17 years (X) (X) 6.3% +/-14.4
  18 years and over (X) (X) 7.9% +/-6.4
    18 to 64 years (X) (X) 10.1% +/-8.6
    65 years and over (X) (X) 0.0% +/-38.6
  People in families (X) (X) 6.1% +/-7.3
  Unrelated individuals 15 years and over (X) (X) 13.0% +/-16.5

Data are based on a sample and are subject to sampling variability. The degree of uncertainty for an estimate arising from sampling variability is
represented through the use of a margin of error. The value shown here is the 90 percent margin of error. The margin of error can be interpreted
roughly as providing a 90 percent probability that the interval defined by the estimate minus the margin of error and the estimate plus the margin of
error (the lower and upper confidence bounds) contains the true value. In addition to sampling variability, the ACS estimates are subject to
nonsampling error (for a discussion of nonsampling variability, see Accuracy of the Data). The effect of nonsampling error is not represented in these
tables.

There were changes in the edit between 2009 and 2010 regarding Supplemental Security Income (SSI) and Social Security. The changes in the edit
loosened restrictions on disability requirements for receipt of SSI resulting in an increase in the total number of SSI recipients in the American
Community Survey. The changes also loosened restrictions on possible reported monthly amounts in Social Security income resulting in higher Social
Security aggregate amounts. These results more closely match administrative counts compiled by the Social Security Administration.

Workers include members of the Armed Forces and civilians who were at work last week.

Industry codes are 4-digit codes and are based on the North American Industry Classification System 2007. The Industry categories adhere to the
guidelines issued in Clarification Memorandum No. 2, "NAICS Alternate Aggregation Structure for Use By U.S. Statistical Agencies," issued by the
Office of Management and Budget.

While the 2008-2012 American Community Survey (ACS) data generally reflect the December 2009 Office of Management and Budget (OMB)
definitions of metropolitan and micropolitan statistical areas; in certain instances the names, codes, and boundaries of the principal cities shown in
ACS tables may differ from the OMB definitions due to differences in the effective dates of the geographic entities.

Estimates of urban and rural population, housing units, and characteristics reflect boundaries of urban areas defined based on Census 2000 data.
Boundaries for urban areas have not been updated since Census 2000. As a result, data for urban and rural areas from the ACS do not necessarily
reflect the results of ongoing urbanization.

Source: U.S. Census Bureau, 2008-2012 American Community Survey

Explanation of Symbols:

    1.  An '**' entry in the margin of error column indicates that either no sample observations or too few sample observations were available to
compute a standard error and thus the margin of error. A statistical test is not appropriate.
    2.  An '-' entry in the estimate column indicates that either no sample observations or too few sample observations were available to compute an
estimate, or a ratio of medians cannot be calculated because one or both of the median estimates falls in the lowest interval or upper interval of an
open-ended distribution.
    3.  An '-' following a median estimate means the median falls in the lowest interval of an open-ended distribution.
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    4.  An '+' following a median estimate means the median falls in the upper interval of an open-ended distribution.
    5.  An '***' entry in the margin of error column indicates that the median falls in the lowest interval or upper interval of an open-ended distribution. A
statistical test is not appropriate.
    6.  An '*****' entry in the margin of error column indicates that the estimate is controlled. A statistical test for sampling variability is not appropriate.
    7.  An 'N' entry in the estimate and margin of error columns indicates that data for this geographic area cannot be displayed because the number of
sample cases is too small.
    8.  An '(X)' means that the estimate is not applicable or not available.



CITY OF LAVA HOT SPRINGS (PWS 6030030)
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Disclaimer:  This publication has been developed as part of an informational service for the source water assessments of public water
systems in Idaho and is based on the data available at the time and the professional judgement of the staff. Although reasonable efforts have
been made to present accurate information, no guarantees, including expressed or implied warranties of any kind, are made with respect to
this publication by the State of Idaho or any of its agencies, employees, or agents, who also assume no legal responsibility for the accuracy
of presentations, comments, or other information in this publication. The assessment is subject to modification if new data is produced.
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Executive Summary

Under the Safe Drinking Water Act Amendments of 1996, all states are required by the U.S. Environmental
Protection Agency to assess every source of public drinking water for its relative sensitivity to contaminants
regulated by the act.  This assessment is based on a land use inventory of the designated assessment area and
sensitivity factors associated with the wells and aquifer characteristics.

This report, Source Water Assessment for the City of Lava Hot Springs, Idaho describes the public
drinking water system, the boundaries of the zones of water contribution, and the associated potential
contaminant sources located within these boundaries.  This assessment should be used as a planning tool,
taken into account with local knowledge and concerns, to develop and implement appropriate protection
measures for this source.  The results should not be used as an absolute measure of risk and they
should not be used to undermine public confidence in the water system.

The City of Lava Hot Springs (Public Water System 6030030) is classified as a community water system. 
The drinking water system consists of two ground water wells, Well #2 W and Well #1 Fish Creek, and
eleven springs.  The system’s springs are not covered in this report and will be attached at a later date to this
assessment.  The system serves approximately 521 persons through 288 connections.

Final susceptibility scores are derived from system construction scores, hydrologic sensitivity scores, and
potential contaminant/land use scores.  Potential contaminants are divided into four categories, inorganic
contaminants (IOCs, i.e. nitrates, arsenic), volatile organic contaminants (VOCs, i.e. petroleum products),
synthetic organic contaminants (SOCs, i.e. pesticides), and microbial contaminants (i.e. bacteria).  As different
wells can be subject to various contamination settings, separate scores are given for each type of contaminant.
 In terms of total susceptibility, Well #1 Fish Creek rated high susceptibility to all classes of contaminants and
Well #2 W rated moderate for IOCs, SOCs, and microbial contaminants and automatically rated high for
VOCs.

For the assessment, a review of laboratory tests was conducted using the Idaho Drinking Water Information
Management System (DWIMS) and the State Drinking Water Information System (SDWIS).  Total coliform
bacteria were detected at various sample locations in the distribution system between September 1996 and
April 2001, but no repeat samples were ever confirmed at the wellheads or spring sources.  Total coliform
bacteria have not been detected in the water system since April 2001. The IOCs barium, fluoride, cyanide,
lead, sodium and nitrate have been detected in the drinking water, but at levels below the maximum
contaminant level (MCL) for each chemical.  In November 2000, January 2001, and April 2001 nitrate levels
in Well #2 W were 8.1 milligrams per liter (mg/L), 8.1 mg/L, and 8.7 mg/L, respectively, approaching the
MCL of 10 mg/L.  Also, the radionuclides (RADs) radium-226, radium-228 and combined uranium were
detected at Well #2 W in December 2001 and were below their designated MCL.  The VOC
tetrachloroethylene was detected in Well #2 W at 0.6 µg/L in November 2001 and was below the MCL of 5
µg/L.  No SOCs have been detected in the drinking water.



A sanitary survey was conducted by DEQ for the City of Lava Hot Springs in January 2001.   Improvements
for Well #1 Fish include replacement of the pressure gauge and a gauge isolation valve should be installed.
Well #1 Fish also should be raised to at least 12 inches above the pumphouse floor, sealed to the pump
support plate, and an approved casing vent should be installed.  Well #2 W should also have an approved
well casing vent installed and the floor drain pipe needs repair.

This assessment should be used as a basis for determining appropriate new protection measures or re-
evaluating existing protection efforts.  No matter what ranking a source receives, protection is always
important.  Whether the source is currently located in a “pristine” area or an area with numerous industrial
and/or agricultural land uses that require surveillance, the way to ensure good water quality in the future is to
act now to protect valuable water supply resources.  If the system should need to expand in the future, new
well sites should be located in areas with as few potential sources of contamination as possible, and the site
should be reserved and protected for this specific use.

For the City of Lava Hot Springs, drinking water protection activities should focus on identifying the source of
tetrachloroethylene contamination in Well #2 W.  If tetrachloroethylene concentrations approach or exceed
the MCL, the system should take appropriate measures to treat the water source.  Treatments, such as
granular activated charcoal and packed tower aeration for VOC contaminants should be investigated to
remedy this problem.  In addition, drinking water protection activities should focus on correcting any
deficiencies outlined in the sanitary survey (an inspection conducted every five years with the purpose of
determining the physical condition of a water system’s components and its capacity).  If microbial problems
arise or other chemicals tested approach or exceed the MCL (such as nitrate), the system should take
appropriate measures to treat the water source.  Well #1 Fish Creek is currently disinfected, but such a
system could be installed for Well #2 W.  Other treatments, such as reverse osmosis for inorganic chemical
contaminants should be investigated if problems arise.  Also, any new sources that could be considered
potential contaminant sources in the wells' zones of contribution should also be investigated and monitored to
prevent future contamination.  No potential contaminants (pesticides, paint, fuel, cleaning supplies, etc.) should
be stored or applied within 50 feet of the well.  The wells should maintain sanitary standards regarding
wellhead protection.  Land uses within most of the source water assessment area are outside the direct
jurisdiction of the City of Lava Hot Springs.  Therefore partnerships with state and local agencies, industrial,
and commercial groups should be established to ensure future land uses are protective of ground water quality.

Due to the time involved with the movement of ground water, drinking water protection activities should be
aimed at long-term management strategies even though these strategies may not yield results in the near term. 
A strong public education program should be a primary focus of any drinking water protection plan.  Public
education topics could include proper lawn and garden care practices, household hazardous waste disposal
methods, proper care and maintenance of septic systems, and the importance of water conservation to name
but a few.  There are multiple resources available to help water systems implement protection programs,
including the Drinking Water Academy of the U.S. Environmental Protection Agency.  Drinking water
protection activities for agriculture should be coordinated with the Idaho State Department of Agriculture and
the Bannock County Soil and Water Conversation District.  As major transportation corridors intersect the
delineations (such as U.S. Route 30), the Idaho Department of Transportation should be involved in
protection efforts.



A system must incorporate a variety of strategies in order to develop a comprehensive drinking water
protection plan, be they regulatory in nature (i.e. zoning, permitting) or non-regulatory in nature (i.e. good
housekeeping, public education, specific best management practices).  For assistance in developing protection
strategies please contact the Pocatello Regional Office of the Idaho Department of Environmental Quality or
the Idaho Rural Water Association.
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SOURCE WATER ASSESSMENT FOR CITY OF LAVA HOT SPRINGS, IDAHO

Section 1. Introduction - Basis for Assessment

The following sections contain information necessary to understand how and why this assessment was
conducted.  It is important to review this information to understand what the ranking of this source
means.  A map showing the delineated source water assessment area and the inventory of significant potential
sources of contamination identified within that area are contained in this report.  The list of significant potential
contaminant source categories and their rankings used to develop this assessment is also attached.

Level of Accuracy and Purpose of the Assessment

The Idaho Department of Environmental Quality (DEQ) is required by the U.S. Environmental Protection
Agency (EPA) to assess over 2,900 public drinking water sources in Idaho for their relative susceptibility to
contaminants regulated by the Safe Drinking Water Act.  This assessment is based on a land use inventory of
the delineated assessment area, sensitivity factors associated with the wells, and aquifer characteristics.  All
assessments must be completed by May of 2003.  The resources and time available to accomplish
assessments are limited.  Therefore, an in-depth, site-specific investigation to identify each significant potential
source of contamination for every public water system is not possible.  This assessment should be used as
a planning tool, taken into account with local knowledge and concerns, to develop and implement
appropriate protection measures for this source.  The results should not be used as an absolute
measure of risk and they should not be used to undermine public confidence in the water system.

The ultimate goal of the assessment is to provide data to local communities to develop a protection strategy for
their drinking water supply system.  DEQ recognizes that pollution prevention activities generally require less
time and money to implement than treatment of a public water supply system once it has been contaminated. 
DEQ encourages communities to balance resource protection with economic growth and development.  The
decision as to the amount and types of information necessary to develop a drinking water protection program
should be determined by the local community based on its own needs and limitations.  Wellhead or drinking
water protection is one facet of a comprehensive growth plan, and it can complement ongoing local planning
efforts.
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Section 2. Conducting the Assessment

General Description of the Source Water Quality

The City of Lava Hot Springs is a community public drinking water system located in Bannock County (Figure
1).  This system consists of two ground water wells (Well #1 Fish Creek and Well #2 W) and eleven springs
that provides drinking water to approximately 521 persons through approximately 288 connections.  This
assessment will include the wells.  The springs will be assessed and appended at a later date.

Well #1 Fish Creek is located approximately ½-mile downstream of the Fish Creek springs and serves as a
secondary source to the springs.  The inorganic contaminants (IOCs) barium, fluoride, cyanide, lead, sodium,
and nitrate represent the main water chemistry constituents recorded for this well, although the reported
concentrations of these chemicals were below the MCL for each chemical, as set by the EPA.  Well #2 W is
located on a foothill west of the City of Lava Hot Springs.  The IOCs barium, fluoride, nitrate, and sodium has
been detected at this well.  In November 2000, January 2001, and April 2001 nitrate levels in Well #2 W
were 8.1 milligrams per liter (mg/L), 8.1 mg/L, and 8.7 mg/L, respectively, approaching the MCL of 10 mg/L.
 The radionuclides (RADs) detected Well #2 W during December 2001 were radium-226, radium-228, and
combined uranium, all of which were below their designated MCL.  Additionally, in November 2001 the
volatile organic contaminant (VOC) tetrachloroethylene was detected in Well #2 W at 0.6 micrograms per
liter (µg/L) and was below the MCL of 5 µg/L.  No SOCs have been detected in the drinking water system.

Total coliform bacteria were detected between September 1996 and April 2001 at various sample locations in
the distribution system. None of these detects were found at the wellhead or spring locations.  Since April
2001, total coliform bacteria have not been detected in the water system.

Defining the Zones of Contribution--Delineation

The delineation process establishes the physical area around a well or spring that will become the focal point
of the assessment.  The process includes mapping the boundaries of the zone of contribution into time-of-
travel zones (zones indicating the number of years necessary for a particle of water to reach a pumping well)
for water in the aquifer.  Washington Group International (WGI) was contracted by DEQ to define the public
water system’s zones of contribution.  WGI used a calculated fixed radius model approved by the Source
Water Assessment Plan (DEQ, 1999) in determining the 3-year (Zone 1B), 6-year (Zone 2), and 10-year
(Zone 3) Time-of-Travel (TOT) zones for water associated with the Portneuf Valley – Gem Valley hydrologic
province in the vicinity of the City of Lava Hot Springs.  The computer model used site specific data,
assimilated by WGI from a variety of sources including operator records and hydrogeologic reports.  A
summary of the hydrogeologic information from WGI is provided below.
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The Portneuf Valley – Gem Valley hydrologic province occupies approximately 211 square miles east of
Pocatello, Idaho.  The Basin and Range physiographic province is north to south trending and is bounded by
the Wasatch, Chesterfield, and Portneuf mountain ranges to the southeast, east, and west, respectively. 
Average annual precipitation ranges from less than 15 inches on the valley floor near Bancroft to 35 inches in
the mountains (Norvitch and Larson, 1970, p. 8).  The average total depth for 26 wells in the Lava Hot
Springs area is 188 feet, and the average depth to water is 83 feet (Baldwin, 2001).

The Portneuf and Gem valley floors consist of Quaternary alluvium, Quaternary olivine basalt flows, and
sedimentary rocks of the Tertiary Salt Lake Formation (Norvitch and Larson, 1970, Figures 5 and 6, and
Norton, 1981, p. 9).  The basalt flows overlie and interfinger sediment deposits in the main portion of the
province (Dion, 1969, p. 16).  The basalts were extruded from cones and fissures near Alexander and
between Niter and the Grace power plant and the Blackfoot Lava Field (Norton, 1981, p. 10).  A surface
geologic map of the Portneuf River Basin (Norvitch and Larson, 1970, p. 14) indicates that the western arm
of the province is composed primarily of Quaternary alluvial deposits and Tertiary sedimentary rock outcrops.
 Ground water occurs in virtually every geologic unit; however, the principal aquifer is basalt.  A broad
northwest trending mound of water forms a ground water divide in the basalt aquifer at the southern margin of
the province (Dion, 1969, p. 19 and Figure 5, and Norton, 1981, Figure 5).  Water north of the divide flows
to the Snake River, and water south of the divide flows to the Bear River drainage that empties into the Great
Salt Lake in Utah.  Available water table maps indicate that the general ground water flow direction in the
study area is to the Portneuf River, a tributary of the Snake River (Norvitch and Larson, 1970, p. 17, and
Norton, 1981, p.15).

The primary source of ground water recharge to the basalt aquifer is precipitation on the valley floor and the
surrounding mountains.  Other sources are underflow from the Soda Springs hydrologic province through the
gap at Soda Point and at Tenmile Pass, percolation from irrigation, canal leakage, and stream losses (Norton,
1981, p. 11, and Dion, 1974, p.19).  The primary ground water discharge mechanisms are
evapotranspiration, discharge through hundreds of springs and seeps, pumpage from wells, and underflow
through the Portneuf Gap (Norton, 1981, p. 11; Norvitch and Larson, 1970, p 18; and Dion, 1969, p. 19).

There is little usable information available on the direction of ground water flow in the alluvial and sedimentary
rock aquifers.  Flow in the alluvial aquifer located in the western arm of the province can be assumed to follow
the Portneuf River and have roughly the same gradient as the surface topography.  Making the same
assumptions for the sedimentary rock aquifer is not reasonable.  The folded and fractured sedimentary rocks
that underlie the Portneuf and Gem valleys also make up the bulk of the surrounding mountains.  Water moving
through these formations tends to follow bedding planes that pass under mountain ridges.  Consequently, the
flow may cross topographic divides and discharge to a valley different from that of the recharge area (Ralston
et al., 1979, pp. 128-129).
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The calculated fixed-radius method was used to delineate capture zones for Public Water System (PWS)
wells completed in the sedimentary rock aquifer within the Portneuf Valley – Gem Valley hydrologic province.
 The fixed radii for the 3-, 6-, and 10-year capture zones were calculated using equations presented by Keely
and Tsang (1983) for the velocity distribution surrounding a pumping well.  The City of Lava Hot Springs
wells are completed or assumed to be completed in limestone and sandstone, based on the driller’s logs
and/or proximity to wells of known completion and similar depth.

The assumed pumping rate for Well #1 is the same as the average daily rate of Well #2 because no other
production data are available.  The hydraulic conductivity is the geometric mean of estimates derived from
analysis of specific capacity data for wells completed in basalt (Norvitch and Larson, 1970; pp. 25-30) using
the method of Walton (1962, p. 12).  The effective porosity (0.2) and uniform hydraulic gradient (0.003) are
the default values presented in Table F-3 of the Idaho Wellhead Protection Plan for mixed volcanic and
sedimentary rocks, primarily sedimentary rocks (IDEQ, 1997, p. F-6).  The aquifer thickness is the saturated
open interval of the City of Lava Hot Springs Well #1.

Fixed-radius calculations resulted in radial distances ranging from 386 to 723 feet for the 3-year TOTs. The
10-year distance is 1,565 feet for both wells in the City of Lava Hot Springs.  The total area including the 3-,
6-, and 10-year capture zones is 0.28 square mile for both wells in the City of Lava Hot Springs (Figures 2 &
3 in Attachment A).  The actual data used by WGI in determining the source water assessment delineation areas
are available from DEQ upon request.

Identifying Potential Sources of Contamination

A potential source of contamination is defined as any facility or activity that stores, uses, or produces, as a
product or by-product, the contaminants regulated under the Safe Drinking Water Act.  Furthermore, these
sources have a sufficient likelihood of releasing such contaminants into the environment at levels that could
pose a concern relative to drinking water sources.  The goal of the inventory process is to locate and describe
those facilities, land uses, and environmental conditions that are potential sources of ground water
contamination.  Field surveys conducted by DEQ and reviews of available databases identified potential
contaminant sources within the delineation areas.

It is important to understand that a release may never occur from a potential source of contamination provided
best management practices are used at the facility.  Many potential sources of contamination are regulated at
the federal level, state level, or both to reduce the risk of release.  Therefore, when a business, facility, or
property is identified as a potential contaminant source, this should not be interpreted to mean that this
business, facility, or property is in violation of any local, state, or federal environmental law or regulation. 
What it does mean is that the potential for contamination exists due to the nature of the business, industry, or
operation.  There are a number of methods that water systems can use to work cooperatively with potential
sources of contamination, such as educational visits and inspections of stored materials.  Many owners of such
facilities may not even be aware that they are located near a public water supply well.
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Contaminant Source Inventory Process

A two-phased contaminant inventory of the study area was conducted during February of 2002.  The first
phase involved identifying and documenting potential contaminant sources within the City of Lava Hot Springs
source water assessment areas through the use of computer databases and Geographic Information System
(GIS) maps developed by DEQ.  The second, or enhanced, phase of the contaminant inventory involved
contacting the operator, Tony Hobson to validate the sources identified in phase one and to add any additional
potential sources in the area.  At the time of the enhanced inventory, the dimensions of the municipal
wastewater land application site were clarified.  Maps with well locations, delineated areas, and potential
contaminant sources are provided with this report (Attachment A).  Each potential contaminant source has been
given a unique site number that references tabular information associated with the public water wells (Tables 1
to 2).

Table 1. City of Lava Hot Springs, Potential Contaminant Inventory for Well #1 Fish Creek

Site # Source Description1 TOT Zone
(years)2

Source of Information Potential Contaminants3

Fish Creek 0-10 GIS Map IOC, VOC, SOC, Microbes
Fish Creek Road 0-10 GIS Map IOC, VOC, SOC, Microbes
U.S. Route 30 0-10 GIS Map IOC, VOC, SOC, Microbes

2 TOT = time-of-travel (in years) for a potential contaminant to reach the wellhead
3 IOC = inorganic chemical, VOC = volatile organic chemical, SOC = synthetic organic chemical

Table 2. City of Lava Hot Springs, Potential Contaminant Inventory for Well #2 W

Site # Source Description1 TOT Zone
(years)2

Source of Information Potential Contaminants3

1, 4 Wastewater Land Application Site 3-10 Database Search IOC, Microbes
2 Above ground storage tank – historic 3-6 Enhanced Inventory VOC, SOC
3 NPDES - Municipal 6-10 Database Search IOC, Microbes

Portneuf River 6-10 GIS Map IOC, VOC, SOC
1 NPDES = National Pollutant Discharge and Elimination System
2 TOT = time-of-travel (in years) for a potential contaminant to reach the wellhead
3 IOC = inorganic chemical, VOC = volatile organic chemical, SOC = synthetic organic chemical

Section 3. Susceptibility Analyses

Each source’s susceptibility to contamination was ranked as high, moderate, or low risk according to the
following considerations: hydrologic characteristics, system construction of the well, land use characteristics,
and potentially significant contaminant sources.  The susceptibility rankings are specific to a particular potential
contaminant or category of contaminants.  Therefore, a high susceptibility rating relative to one potential
contaminant does not mean that the water system is at the same risk for all other potential contaminants.  The
relative ranking that is derived for each source is a qualitative, screening-level step that, in many cases, uses
generalized assumptions and best professional judgement.  Attachment B contains the susceptibility analysis
worksheets.  The following summaries describe the rationale for the susceptibility ranking.
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Hydrologic Sensitivity

The hydrologic sensitivity of a well is dependent upon four factors.  These factors are surface soil composition,
the material in the vadose zone (between the land surface and the water table), the depth to first ground water,
and the presence of a 50-foot thick fine-grained zone above the water producing zone of the well.  Slowly
draining soils such as silt and clay typically are more protective of ground water than coarse-grained soils such
as sand and gravel.  Similarly, fine-grained sediments in the subsurface and a water depth of more than 300
feet from the surface protect the ground water from contamination.

Hydrologic sensitivity was rated high for Well #1 Fish Creek and moderate for Well #2 W (Table 3). Regional
soils classifications within the delineated zones show a majority of moderate to well drained soils.  The Well #2
W log showed that the well had a vadose zone composed of a combination of clay, sand, and gravel.  Ground
water was first encountered in Well #2 W at greater than 300 feet below ground surface (bgs).  The log also
showed that there were numerous clay layers totaling about 50 feet in thickness.  No well log information was
available for Well #1 Fish Creek, preventing evaluation of the above factors. 

Well Construction

Well construction directly affects the ability of the well to protect the aquifer from contaminants.  System
construction scores are reduced when information shows that potential contaminants will have a more difficult
time reaching the intake of the well.  Lower scores imply a system that can better protect the water.  If the
casing and annular seal both extend into a low permeability unit then the possibility of cross contamination from
other aquifer layers is reduced and the system construction score goes down.  If the highest production interval
is more than 100 feet below the water table, then the system is considered to have better buffering capabilities.
 When information was adequate, a determination was made as to whether the casing and annular seals extend
into low permeability units and whether current public water system construction standards are met. 

A sanitary survey was completed in 2001.  The sanitary survey indicates that Well #1 Fish Creek had an
inoperative pressure gauge and it could not be determined where the exit pipe reached the creek or whether it
was screened. Due to wildlife, pooling of water was observed near the pipe.  In addition, it was recommended
that the casing be raised to at least 12 inches above the pumphouse floor to prevent the possibility of surface
flooding.  Well #2 W was in need of a downturned, screened, casing vent and the pipe connected to the floor
drain was in need of repair. The system construction scores were high for Well #1 Fish Creek and moderate
for Well #2 W.

Well #1 Fish Creek was constructed in the 1950s with 16-inch steel casing.  The total depth of the casing is
estimated to be 300 feet bgs.  No other well construction information is available.  Because the well is located
up Fish Creek Canyon in the Portneuf Range, it is assumed to be completed in the limestone and/or sandstone
that make up the bulk of the range. The average well production is unknown.

Well #2 W, completed in 1991, was drilled to a depth of 560 feet bgs. 0.250-inch thick, 16- and 10-inch
diameter steel casing was installed to a depth of 505 feet into broken limestone and sandstone and was
perforated from 303 to 343, 363 to 403, and 443 to 483 feet bgs.  The annular seal was placed to 35 feet
bgs into “soft brown clay.”  The placement of the casing and annular seal into non-producing low permeability
layers lowered the system construction score for Well #2 W.  The average pumping rate is 115,260 gallons
per day according to the owner/operator.
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The Idaho Department of Water Resources (IDWR) Well Construction Standards Rules (1993) require all
public water systems (PWSs) to follow DEQ standards.  IDAPA 58.01.08.550 requires that PWSs follow
the Recommended Standards for Water Works (1997) during construction.  Under current standards, all
PWS wells are required to have a 50-foot buffer around the wellhead and if the well is designed to yield
greater than 50 gallons per minute (gpm) a minimum of a 6-hour pump test is required.  These standards are
used to rate the system construction for the well by evaluating items such as condition of wellhead and surface
seal, whether the casing and annular space is within consolidated material or 18 feet below the surface, the
thickness of the casing, etc.  If all criteria are not met, the public water source does not meet the IDWR Well
Construction Standards.  In this case, there was insufficient information available to determine if the wells met
all the criteria outlined in the IDWR Well Construction Standards.

Potential Contaminant Source and Land Use

The potential contaminant sources and land use within the delineated zones of water contribution are assessed
to determine the well’s susceptibility.  When agriculture is the predominant land use in the area, this may
increase the likelihood of agricultural water infiltrating into the ground water system.  Agricultural land is
counted as a source of leachable contaminants and points are assigned to this rating based on the percentage
of agricultural land.  The predominant land use within the delineated capture zones of the City of Lava Hot
Springs is irrigated agricultural land.  Most of the potential contaminant sources fall within the 6- and 10-year
TOT zones (see Tables 1-3 and Figures 2-4).

In terms of potential contaminant sources and land use susceptibility the ratings are as follows.  Well #1 Fish
Creek rated high for IOCs (i.e., nitrates), moderate for VOCs (i.e. petroleum related products), and SOCs
(i.e., pesticides) and microbial contaminants (i.e., fecal coliform).  Well #2 W rated moderate for IOCs,
VOCs, and SOCs, and low for microbial contaminants.

Final Susceptibility Rating

A detection above an inorganic drinking water standard (MCL), a bacterial detection at the wellhead, any
detection of a VOC or SOC, or having potential contaminant sources within 50 feet of the wellhead will
automatically give a high susceptibility rating to the final well ranking despite the land use of the area because a
pathway for contamination already exists.  In this case, Well #2 W automatically rated high for VOCs due to
the detection of tetrachloroethylene in November 2001.  Hydrologic sensitivity and system construction scores
are heavily weighted in the final scores.  Having multiple potential contaminant sources in the 0 to 3-year TOT
zone (Zone 1B) and a large percentage of agricultural land contribute greatly to the overall ranking.  The final
susceptibility ranking for Well #1 Fish Creek were high for all classes of contaminants.  Well #2 W rated
moderate for IOCs, SOCs, and microbial contaminants. These ratings reflect the hydrologic sensitivity, system
construction, and potential contaminants inventory and land use within the delineated source water assessment
areas for the well.
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Table 3. Summary of City of Lava Hot Springs Susceptibility Evaluation
Susceptibility ScoresDrinking

Water
Source

Contaminant
Inventory

Final Susceptibility RankingHydrologic
Sensitivity

IOC VOC SOC Microbials

System
Construction

IOC VOC SOC Microbials
Well #1 Fish

Creek
H H M M M H H H H H

Well #2 W M M M M L M M H* M M
H = High Susceptibility, M = Moderate Susceptibility, L = Low Susceptibility
IOC = inorganic chemical, VOC = volatile organic chemical, SOC = synthetic organic chemical
H* = Automatic rating of high due to VOC found at the wellhead location.

Susceptibility Summary

The overall susceptibility was high Well #1 Fish Creek and moderate for Well #2 W, except that Well #2 W
automatically rated high for VOCs due to the detection of tetrachloroethylene in November 2001.  These
scores were influenced by the potential contaminant sources within the delineated areas, as well as the
composition of the vadose zone (low permeability clays). More  information regarding well construction is
needed to properly assess Well #1 Fish Creek, therefore, the well received a higher susceptibility rating.
The IOCs barium, fluoride, cyanide, lead, sodium, and nitrate represent the main water chemistry constituents
recorded in the public water system, although the reported concentrations of these chemicals were below the
MCL for each chemical, as set by the EPA.  The reported detections for nitrate in Well #2 W exceed the
active level (meets or exceed half the MCL) and is approaching the MCL of 10 mg/L.  The VOC,
tetrachloroethylene was detected in Well #2 W in November 2001 at 0.6 µg/L, but is below the MCL of 5
µg/L.  Total coliform bacteria were detected at various sample locations in the distribution system.  There have
been no detections of total coliform bacteria in the system since April 2001.  Water chemistry tests have not
detected SOCs in the drinking water.

Section 4. Options for Drinking Water Protection

This assessment should be used as a basis for determining appropriate new protection measures or re-
evaluating existing protection efforts.  No matter what ranking a source receives, protection is always
important.  Whether the source is currently located in a “pristine” area or an area with numerous industrial
and/or agricultural land uses that require surveillance, the way to ensure good water quality in the future is to
act now to protect valuable water supply resources.  If the system should need to expand in the future, new
well sites should be located in areas with as few potential sources of contamination as possible, and the site
should be reserved and protected for this specific use.
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An effective drinking water protection program is tailored to the particular local drinking water protection
area.  A community with a fully developed drinking water protection program will incorporate many strategies.
 For the City of Lava Hot Springs, drinking water protection activities should focus on correcting any
deficiencies outlined in the sanitary survey.  If microbial problems arise or other chemicals tested approach or
exceed the MCL (such as nitrate), the system should take appropriate measures to treat the water source.  If
the VOC, tetrachlorethylene continues to be found in Well #2 W, the system should look into appropriate
remediation efforts.  If tetrachloroethylene concentrations approach or exceed the MCL, the system should
take appropriate measures to treat the water source.  Treatments, such as granular activated charcoal and
packed tower aeration for VOC contaminants should be investigated to remedy this problem.  Treatments,
such as disinfectant and filtration for bacterial contamination and reverse osmosis for inorganic chemical
contaminants should be investigated to remedy these problems.  Also, any new sources that could be
considered potential contaminant sources in the well's zones of contribution should also be investigated and
monitored to prevent future contamination.  No potential contaminants (pesticides, paint, fuel, cleaning
supplies, etc.) should be stored or applied within 50 feet of the well.  The wells should maintain sanitary
standards regarding wellhead protection.  Land uses within most of the source water assessment area are
outside the direct jurisdiction of the City of Lava Hot Springs.  Therefore partnerships with state and local
agencies, industrial, and commercial groups should be established to ensure future land uses are protective of
ground water quality.

Due to the time involved with the movement of ground water, drinking water protection activities should be
aimed at long-term management strategies even though these strategies may not yield results in the near term. 
A strong public education program should be a primary focus of any drinking water protection plan. Public
education topics could include proper lawn and garden care practices, household hazardous waste disposal
methods, proper care and maintenance of septic systems, and the importance of water conservation to name
but a few.  There are multiple resources available to help water systems implement protection programs,
including the Drinking Water Academy of the EPA.  Drinking water protection activities for agriculture should
be coordinated with the Idaho State Department of Agriculture and the Bannock County Soil and Water
Conversation District.  As major transportation corridors intersect the delineations (such as U.S. Route 30),
the Idaho Department of Transportation should be involved in protection efforts.

A system must incorporate a variety of strategies in order to develop a comprehensive drinking water
protection plan, be they regulatory in nature (i.e. zoning, permitting) or non-regulatory in nature (i.e. good
housekeeping, public education, specific best management practices).  For assistance in developing protection
strategies please contact the Pocatello Regional Office of the DEQ or the Idaho Rural Water Association.
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Assistance

Public water supplies and others may call the following DEQ offices with questions about this assessment and
to request assistance with developing and implementing a local protection plan.  In addition, draft protection
plans may be submitted to the DEQ office for preliminary review and comments.

DEQ Pocatello Regional Office (208) 236-6160

DEQ State Office (208) 373-0502

Website:  http://www.deq.state.id.us

Water suppliers serving fewer than 10,000 persons may contact Ms. Melinda Harper, Idaho Rural Water
Association, at 208-343-7001 (mailto:mlharper@idahoruralwater.com) for assistance with drinking water
protection (formerly wellhead protection) strategies.

http://www.deq.idaho.gov
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AST (Aboveground Storage Tanks) – Sites
with aboveground storage tanks.

Business Mailing List – This list contains potential contaminant
sites identified through a yellow pages database search of standard
industry codes (SIC).

CERCLIS – This includes sites considered for listing under the
Comprehensive Environmental Response Compensation and
Liability Act (CERCLA).  CERCLA, more commonly known as
ΑSuperfund≅ is designed to clean up hazardous waste sites that
are on the national priority list (NPL).

Cyanide Site –  DEQ permitted and known historical
sites/facilities using cyanide.

Dairy – Sites included in the primary contaminant source
inventory represent those facilities regulated by Idaho State
Department of Agriculture (ISDA) and may range from a few head
to several thousand head of milking cows.

Deep Injection Well – Injection wells regulated under the Idaho
Department of Water Resources generally for the disposal of
stormwater runoff or agricultural field drainage.

Enhanced Inventory – Enhanced inventory locations are
potential contaminant source sites added by the water system.
These can include new sites not captured during the primary
contaminant inventory, or corrected locations for sites not
properly located during the primary contaminant inventory.
Enhanced inventory sites can also include miscellaneous sites
added by the Idaho Department of Environmental Quality (DEQ)
during the primary contaminant inventory.

Floodplain – This is a coverage of the 100-year floodplains.

Group 1 Sites – These are sites that show elevated levels of
contaminants and are not within the priority one areas.
Inorganic Priority Area – Priority one areas where greater than
25% of the wells/springs show constituents higher than primary
standards or other health standards.

Landfill – Areas of open and closed municipal and non-municipal
landfills.

LUST (Leaking Underground Storage Tank) – Potential
contaminant source sites associated with leaking underground
storage tanks as regulated under RCRA.

Mines and Quarries – Mines and quarries permitted through the
Idaho Department of Lands.)

Nitrate Priority Area – Area where greater than 25% of
wells/springs show nitrate values above 5 mg/l.

NPDES (National Pollutant Discharge Elimination System)
– Sites with NPDES permits. The Clean Water Act requires that
any discharge of a pollutant to waters of the United States from
a point source must be authorized by an NPDES permit.

Organic Priority Areas – These are any areas where greater than
25 % of wells/springs show levels greater than 1% of the primary
standard or other health standards. 

Recharge Point – This includes active, proposed, and possible
recharge sites on the Snake River Plain.

RCRA – Site regulated under Resource Conservation Recovery
Act (RCRA).  RCRA is commonly associated with the cradle to
grave management approach for generation, storage, and disposal
of hazardous wastes.

SARA Tier II (Superfund Amendments and Reauthorization
Act Tier II Facilities) – These sites store certain types and
amounts of hazardous materials and must be identified under the
Community Right to Know Act.

Toxic Release Inventory (TRI) – The toxic release inventory list
was developed as part of the Emergency Planning and Community
Right to Know (Community Right to Know) Act passed in 1986.
The Community Right to Know Act requires the reporting of any
release of a chemical found on the TRI list.

UST (Underground Storage Tank) – Potential contaminant
source sites associated with underground storage tanks regulated
as regulated under RCRA. 

Wastewater Land Applications Sites – These are areas where
the land application of municipal or industrial wastewater is
permitted by DEQ.

Wellheads – These are drinking water well locations regulated
under the Safe Drinking Water Act. They are not treated as
potential contaminant sources.

NOTE:  Many of the potential contaminant sources were
located using a geocoding program where mailing addresses are
used to locate a facility.  Field verification of potential
contaminant sources is an important element of an enhanced
inventory.

POTENTIAL CONTAMINANT INVENTORY
LIST OF ACRONYMS AND DEFINITIONS



Attachment A

City of Lava Hot Springs
Delineation Figures







Attachment B

City of Lava Hot Springs
Susceptibility Analysis Worksheets



The final scores for the susceptibility analysis were determined using the following formulas:

1) VOC/SOC/IOC Final Score = Hydrologic Sensitivity + System Construction + (Potential
Contaminant/Land Use x 0.2)

2) Microbial Final Score = Hydrologic Sensitivity + System Construction + (Potential Contaminant/Land Use
x 0.35)

Final Susceptibility Scoring:

0 - 5 Low Susceptibility

6 - 12 Moderate Susceptibility

≥ 13 High Susceptibility
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     Ground Water Susceptibility Report       Public Water System Name : LAVA HOT SPRINGS CITY OF                       Well# :  WELL #1 FISH CK
                                            Public Water System Number   6030030                                                         04/11/2002  7:30:10 AM
   --------------------------------------------------------------------------------------------------------------------------------------------------------------
   1. System Construction                                                                                           SCORE
   --------------------------------------------------------------------------------------------------------------------------------------------------------------
                                                      Drill Date                      1950s
                                           Driller Log Available                        NO
          Sanitary Survey (if yes, indicate date of last survey)                       YES                           2001
                          Well meets IDWR construction standards                        NO                            1
                            Wellhead and surface seal maintained                       YES                            0
         Casing and annular seal extend to low permeability unit                        NO                            2
            Highest production 100 feet below static water level                        NO                            1
                            Well protected from surface flooding                        NO                            1
   --------------------------------------------------------------------------------------------------------------------------------------------------------------
                                                                                 Total System Construction Score      5
   --------------------------------------------------------------------------------------------------------------------------------------------------------------
   2. Hydrologic Sensitivity
   --------------------------------------------------------------------------------------------------------------------------------------------------------------
                          Soils are poorly to moderately drained                        NO                            2
       Vadose zone composed of gravel, fractured rock or unknown                       YES                            1
                                 Depth to first water > 300 feet                        NO                            1
            Aquitard present with > 50 feet cumulative thickness                        NO                            2
   --------------------------------------------------------------------------------------------------------------------------------------------------------------
                                                                                          Total Hydrologic Score      6
   --------------------------------------------------------------------------------------------------------------------------------------------------------------
                                                                                                                     IOC          VOC        SOC     Microbial
   3. Potential Contaminant / Land Use - ZONE 1A                                                                    Score        Score      Score      Score
   --------------------------------------------------------------------------------------------------------------------------------------------------------------
                                                Land Use Zone 1A                IRRIGATED PASTURE                     1            1          1          1
                                          Farm chemical use high                        NO                            0            0          0
                  IOC, VOC, SOC, or Microbial sources in Zone 1A                        NO                            NO   NO     NO         NO
                                                     Total Potential Contaminant Source/Land Use Score - Zone 1A      1            1          1          1
   --------------------------------------------------------------------------------------------------------------------------------------------------------------
        Potential Contaminant / Land Use - ZONE 1B
   --------------------------------------------------------------------------------------------------------------------------------------------------------------
                 Contaminant sources present (Number of Sources)                       YES                            3            3          3          3
                     (Score = # Sources X 2 )   8 Points Maximum                                                      6            6          6          6
           Sources of Class II or III leacheable contaminants or                       YES                            7            3          3
                                                4 Points Maximum                                                      4            3          3
                   Zone 1B contains or intercepts a Group 1 Area                        NO                            0            0          0          0
                                                Land use Zone 1B   Greater Than 50% Irrigated Agricultural Land       4            4          4          4
   --------------------------------------------------------------------------------------------------------------------------------------------------------------
                                                   Total Potential Contaminant Source / Land Use Score - Zone 1B      14          13          13         10
   --------------------------------------------------------------------------------------------------------------------------------------------------------------
        Potential Contaminant / Land Use - ZONE II
   --------------------------------------------------------------------------------------------------------------------------------------------------------------
                                     Contaminant Sources Present                       YES                            2            2          2
           Sources of Class II or III leacheable contaminants or                       YES                            1            1          1
                                                Land Use Zone II      25 to 50% Irrigated Agricultural Land           1            1          1
   --------------------------------------------------------------------------------------------------------------------------------------------------------------
                                                        Potential Contaminant Source / Land Use Score - Zone II       4            4          4          0
   --------------------------------------------------------------------------------------------------------------------------------------------------------------
        Potential Contaminant / Land Use - ZONE III
   --------------------------------------------------------------------------------------------------------------------------------------------------------------
                                      Contaminant Source Present                       YES                            1            1          1
           Sources of Class II or III leacheable contaminants or                       YES                            1            1          1
      Is there irrigated agricultural lands that occupy > 50% of                        NO                            0            0          0
   --------------------------------------------------------------------------------------------------------------------------------------------------------------
                                                  Total Potential Contaminant Source / Land Use Score - Zone III      2            2          2          0
   --------------------------------------------------------------------------------------------------------------------------------------------------------------
        Cumulative Potential Contaminant / Land Use Score                                                             21          20          20         11
   --------------------------------------------------------------------------------------------------------------------------------------------------------------
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   4. Final Susceptibility Source Score                                                                               15          15          15         14
   --------------------------------------------------------------------------------------------------------------------------------------------------------------
   5. Final Well Ranking                                                                                             High       High        High       High
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Ground Water Susceptibility Report       Public Water System Name : LAVA HOT SPRINGS CITY OF                      Well# :  WELL #2 W
                                            Public Water System Number   6030030                                                         05/01/2002  8:00:48 AM

   --------------------------------------------------------------------------------------------------------------------------------------------------------------
   1. System Construction                                                                                           SCORE
   --------------------------------------------------------------------------------------------------------------------------------------------------------------
                                                      Drill Date                    09/13/1991
                                           Driller Log Available                       YES
          Sanitary Survey (if yes, indicate date of last survey)                       YES                           2001
                          Well meets IDWR construction standards                        NO                            1
                            Wellhead and surface seal maintained                        NO                            1
         Casing and annular seal extend to low permeability unit                        NO                            2
            Highest production 100 feet below static water level                       YES                            0
                            Well protected from surface flooding                       YES                            0
   --------------------------------------------------------------------------------------------------------------------------------------------------------------
                                                                                 Total System Construction Score      4
   --------------------------------------------------------------------------------------------------------------------------------------------------------------
   2. Hydrologic Sensitivity
   --------------------------------------------------------------------------------------------------------------------------------------------------------------
                          Soils are poorly to moderately drained                        NO                            2
       Vadose zone composed of gravel, fractured rock or unknown                        NO                            0
                                 Depth to first water > 300 feet                       YES                            0
            Aquitard present with > 50 feet cumulative thickness                       YES                            0
   --------------------------------------------------------------------------------------------------------------------------------------------------------------
                                                                                          Total Hydrologic Score      2
   --------------------------------------------------------------------------------------------------------------------------------------------------------------
                                                                                                                     IOC          VOC        SOC     Microbial
   3. Potential Contaminant / Land Use - ZONE 1A                                                                    Score        Score      Score      Score
   --------------------------------------------------------------------------------------------------------------------------------------------------------------
                                                Land Use Zone 1A                IRRIGATED CROPLAND                    2            2          2          2
                                          Farm chemical use high                        NO                            0            0          0
                  IOC, VOC, SOC, or Microbial sources in Zone 1A                       YES                            NO          YES         NO         NO
                                                     Total Potential Contaminant Source/Land Use Score - Zone 1A      2            2          2          2
   --------------------------------------------------------------------------------------------------------------------------------------------------------------
        Potential Contaminant / Land Use - ZONE 1B
   --------------------------------------------------------------------------------------------------------------------------------------------------------------
                 Contaminant sources present (Number of Sources)                        NO                            0            0          0          0
                     (Score = # Sources X 2 )   8 Points Maximum                                                      0            0          0          0
           Sources of Class II or III leacheable contaminants or                       YES                            4            0          0
                                                4 Points Maximum                                                      4            0          0
                   Zone 1B contains or intercepts a Group 1 Area                        NO                            0            0          0          0
                                                Land use Zone 1B   Greater Than 50% Irrigated Agricultural Land       4            4          4          4
   --------------------------------------------------------------------------------------------------------------------------------------------------------------
                                                   Total Potential Contaminant Source / Land Use Score - Zone 1B      8            4          4          4
   --------------------------------------------------------------------------------------------------------------------------------------------------------------
        Potential Contaminant / Land Use - ZONE II
   --------------------------------------------------------------------------------------------------------------------------------------------------------------
                                     Contaminant Sources Present                       YES                            2            2          2
           Sources of Class II or III leacheable contaminants or                       YES                            1            1          1
                                                Land Use Zone II   Greater Than 50% Irrigated Agricultural Land       2            2          2
   --------------------------------------------------------------------------------------------------------------------------------------------------------------
                                                        Potential Contaminant Source / Land Use Score - Zone II       5            5          5          0
   --------------------------------------------------------------------------------------------------------------------------------------------------------------
        Potential Contaminant / Land Use - ZONE III
   --------------------------------------------------------------------------------------------------------------------------------------------------------------
                                      Contaminant Source Present                       YES                            1            1          1
           Sources of Class II or III leacheable contaminants or                       YES                            1            1          1
      Is there irrigated agricultural lands that occupy > 50% of                       YES                            1            1          1
   --------------------------------------------------------------------------------------------------------------------------------------------------------------
                                                  Total Potential Contaminant Source / Land Use Score - Zone III      3            3          3          0
   --------------------------------------------------------------------------------------------------------------------------------------------------------------
        Cumulative Potential Contaminant / Land Use Score                                                             18          14          14         6
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   4. Final Susceptibility Source Score                                                                               10           9          9          8
   --------------------------------------------------------------------------------------------------------------------------------------------------------------
   5. Final Well Ranking                                                                                           Moderate       High*     Moderate     Moderate
   --------------------------------------------------------------------------------------------------------------------------------------------------------------
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CITY OF LAVA HOT SPRINGS (PWS 6030030)
SOURCE WATER ASSESSMENT FINAL REPORT

PART II: ASSESSMENT OF THE SPRINGS

February 18, 2003

State of Idaho
Department of Environmental Quality

Disclaimer:  This publication has been developed as part of an informational service for the source water assessments of public water
systems in Idaho and is based on data available at the time and the professional judgement of the staff.  Although reasonable efforts have been
made to present accurate information, no guarantees, including expressed or implied warranties of any kind, are made with respect to this
publication by the State of Idaho or any of its agencies, employees, or agents, who also assume no legal responsibility for the accuracy of
presentations, comments, or other information in this publication.  The assessment is subject to modification if new data is produced.
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Executive Summary

Under the Safe Drinking Water Act Amendments of 1996, all states are required by the U.S. Environmental
Protection Agency (EPA) to assess every source of public drinking water for its relative sensitivity to
contaminants regulated by the act.  This assessment is based on a land use inventory of the designated
assessment areas and sensitivity factors associated with the springs and the aquifer characteristics.

This report, Source Water Assessment for City of Lava Hot Springs, Idaho, describes the public water
system (PWS), the boundaries of the zones of water contribution, and the associated potential contaminant
sources located within these boundaries.  This assessment should be used as a planning tool, taken into
account with local knowledge and concerns, to develop and implement appropriate protection measures for
this source.  The results should not be used as an absolute measure of risk and they should not be
used to undermine public confidence in the water system.

The City of Lava Hot Springs PWS (# 6030030) is a community drinking water system located in Bannock
County that includes eleven springs and two wells.  The wells were assessed in a separate report and will not
be included in this report.

The springs are located east of the City of Lava Hot Springs, off Highway 30 near Fish Creek.  Most of the
springs are located within the same general location.  Spring # 4 is approximately one-half mile east of the
other springs.  The springs were developed in 1987 as a drinking water source for the City.  Water from the
springs is disinfected with liquid chlorine prior to entering the 410,000-gallon, buried, concrete storage
reservoir located on a hillside south of town.  The springs are the primary source of drinking water for the City
of Lava Hot Springs and provide a maximum of 340 gallons per minute (gpm) of water.  However, presently
the system does not provide adequate water to serve the City during high demand periods.  During the
summer months, the City must impose water restrictions due to low pressure.  The system currently serves
420 persons through 220 connections.

Because the springs are located within the same general area, they share the same delineation.  The potential
contaminant sources within the delineation capture zone of the springs are Fish Creek, Highway 30, septic
systems, and a gravel road that accesses the spring area.  If an accidental spill occurred in any of these
corridors or areas, inorganic chemical (IOC) contaminants, volatile organic chemical (VOC) contaminants,
synthetic organic chemical (SOC) contaminants, or microbial contaminants could be added to the aquifer
systems.

Final susceptibility scores for the springs are derived from heavily weighting potential contaminant
inventory/land use scores and adding them to the spring system construction score.  Therefore, a low rating in
one category coupled with a higher rating in the other category results in a final rating of low, moderate, or high
susceptibility.  Potential contaminants are divided into four categories: IOCs (i.e., nitrates, arsenic), VOCs
(i.e., petroleum products), SOCs (i.e., pesticides), and microbial contaminants (i.e., bacteria).  As a spring can
be subject to various contamination settings, separate scores are given for each type of contaminant.
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For the assessment, a review of laboratory tests was conducted using the State Drinking Water Information
System (SDWIS).  The last detection of total coliform bacteria in the distribution system was recorded in April
2001.  However, no coliform bacteria have been detected at the springs.   No SOCs or VOCs have been
detected in the water system.  The IOCs fluoride, cyanide, lead, barium, and nitrate have been detected in the
spring water but at concentrations below the maximum contaminant level (MCL) for each chemical, as
established by the EPA.

To determine if the springs of the City of Lava Hot Springs are influenced by surface water, two Microscopic
Particulate Analyses (MPAs) were completed.  The first test was completed during a high water table period
(March 1995) and the second test was conducted during a low water table period (November 1995).  The
relative risk rating for the samples was zero, indicating that the water from the springs is not influenced by
surface water and is considered ground water.

In terms of total susceptibility, Springs # 1-3 and Springs # 6-11 rated moderate for IOCs, VOCs, SOCs,
and microbial contaminants.  Springs # 4 and # 5 rated high for all potential contaminant categories due to Fish
Creek running within 100 feet of the collection areas.  If Fish Creek were diverted to an area greater than 100
feet away from the springs, the susceptibility scores for Springs # 4 and # 5 will be reduced to moderate. 
System construction rated moderate for all of the springs and potential contaminant land use scores were
moderate for IOCs, VOCs, SOCs, and microbial contaminants for all of the springs.  The predominant
agricultural land use within the area surrounding the springs and the potential contaminant sources within the
delineation area contributed to the susceptibility of the springs to contamination.

This assessment should be used as a basis for determining appropriate new protection measures or re-
evaluating existing protection efforts.  No matter what ranking a source receives, protection is always
important.  Whether the source is currently located in a “pristine” area or an area with numerous industrial
and/or agricultural land uses that require surveillance, the way to ensure good water quality in the future is to
act now to protect valuable water supply resources.  If the system should need to expand in the future, new
well or spring sites should be located in areas with as few potential sources of contamination as possible, and
the site should be reserved and protected for this specific use.

An effective drinking water protection program is tailored to the particular local drinking water protection
area.  A community with a fully developed drinking water protection program will incorporate many strategies.
For the City of Lava Hot Springs, drinking water protection activities should first focus on correcting any
deficiencies outlined in the sanitary survey (an inspection conducted every five years with the purpose of
determining the physical condition of a water system’s components and its capacity).  The system should
continue their efforts to keep the distribution system free of microbial contamination and to concentrate on
further protecting the springs from surface water contamination potentially associated with Fish Creek.  As
land uses within most of the source water assessment areas are outside the direct jurisdiction of the City of
Lava Hot Springs, collaboration and partnerships with state and local agencies and industry groups should be
established and are critical to success.  Educating city employees and the public about source water will
further assist the system in its monitoring and protection efforts.
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Due to the time involved with the movement of ground water, drinking water protection activities should be
aimed at long-term management strategies even though these strategies may not yield results in the near term. 
A strong public education program should be a primary focus of any drinking water protection plan.  Public
education topics could include household hazardous waste disposal methods and the importance of water
conservation.  There are multiple resources available to help communities implement protection programs,
including the Drinking Water Academy of the EPA.  Drinking water protection activities for agriculture should
be coordinated with the Idaho State Department of

Agriculture, the Portneuf Soil and Water Conservation District, and the Natural Resources Conservation
Service.

A community must incorporate a variety of strategies in order to develop a comprehensive drinking water
protection plan, be they regulatory in nature (e.g. zoning, permitting) or non-regulatory in nature (e.g. good
housekeeping, public education, specific best management practices).  For assistance in developing protection
strategies please contact the Pocatello Regional Office of the Idaho Department of Environmental Quality or
the Idaho Rural Water Association.
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SOURCE WATER ASSESSMENT FOR CITY OF LAVA HOT SPRINGS, IDAHO

Section 1. Introduction - Basis for Assessment

The following sections contain information necessary to understand how and why this assessment was
conducted.  It is important to review this information to understand what the ranking of this
assessment means.  Maps showing the delineated source water assessment area and the inventory of
significant potential sources of contamination identified within that area are included.  The list of significant
potential contaminant source categories and their rankings used to develop the assessment also is included.

Level of Accuracy and Purpose of the Assessment

The Idaho Department of Environmental Quality (DEQ) is required by the Environmental Protection Agency
(EPA) to assess over 2,900 public drinking water sources in Idaho for their relative susceptibility to
contaminants regulated by the Safe Drinking Water Act.  This assessment is based on a land use inventory of
the delineated assessment areas, sensitivity factors associated with the springs, and aquifer characteristics.  All
assessments must be completed by May of 2003.  The resources and time available to accomplish
assessments are limited.  Therefore, an in-depth, site-specific investigation to identify each significant potential
source of contamination for every public water supply system is not possible.  This assessment should be
used as a planning tool, taken into account with local knowledge and concerns, to develop and
implement appropriate protection measures for this source.  The results should not be used as an
absolute measure of risk and they should not be used to undermine public confidence in the public
water system (PWS).

The ultimate goal of the assessment is to provide data to local communities to develop a protection strategy for
their drinking water supply system.  DEQ recognizes that pollution prevention activities generally require less
time and money to implement than treatment of a public water supply system once it has been contaminated. 
DEQ encourages communities to balance resource protection with economic growth and development.  The
decision as to the amount and types of information necessary to develop a drinking water protection program
should be determined by the local community based on its own needs and limitations.  Wellhead or drinking
water protection is one facet of a comprehensive growth plan, and it can complement ongoing local planning
efforts.

Section 2. Conducting the Assessment

General Description of the Source Water Quality

The City of Lava Hot Springs PWS (# 6030030) is a community drinking water system located in Bannock
County that includes eleven springs and two wells.  The wells were assessed in a separate report and will not
be included in this report.
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The springs are located east of the City of Lava Hot Springs, off Highway 30 near Fish Creek.  Most of the
springs are located within the same general location.  Spring # 4 is approximately one-half mile east of the
other springs.  The springs were developed in 1987 as a drinking water source for the City.  Water from the
springs is disinfected with liquid chlorine prior to entering the 410,000-gallon, buried, concrete storage
reservoir located on a hillside south of town.  The springs are the primary source of drinking water for the City
of Lava Hot Springs and provide a maximum of 340 gallons per minute (gpm) of water.  However, presently
the system does not provide adequate water to serve the City during high demand periods.  During the
summer months, the City must impose water restrictions due to low pressure.  Currently, the system serves
420 persons through 220 connections (see Figure 1).

The last detection of total coliform bacteria in the distribution system was recorded in April 2001.  However,
no coliform bacteria have been detected at the springs.   No synthetic organic chemicals (SOCs) or volatile
organic chemicals (VOCs) have been detected in the water system.  The inorganic chemicals (IOCs) fluoride,
cyanide, lead, barium, and nitrate have been detected in the spring water but at concentrations below the
MCL for each chemical, as established by the EPA.

To determine if the springs of the City of Lava Hot Springs are influenced by surface water, two Microscopic
Particulate Analyses (MPAs) were completed.  The first test was completed during a high water table period
(March 1995) and the second test was conducted during a low water table period (November 1995).  The
relative risk rating for the samples was zero, indicating that the water from the springs is not influenced by
surface water and is considered ground water.

Defining the Zones of Contribution – Delineation

The delineation process establishes the physical area around a drinking water source that will become the focal
point of the assessment.  The process includes mapping the boundaries of the zone of contribution into time-
of-travel (TOT) zones (zones indicating the number of years necessary for a particle of water to reach a
flowing spring) for water in the aquifer.  DEQ defined the public water system's zone of contribution.  DEQ
used a topographic method approved by the Source Water Assessment Plan (DEQ, 1999) in determining the
TOT zone for water associated with the Portneuf Valley-Gem Valley hydrologic province in the vicinity of the
City of Lava Hot Springs.  The model used site-specific data, assimilated by DEQ from a variety of sources
including operator records and hydrogeologic reports.  A summary of the hydrogeologic information is
provided below.

Hydrogeologic Conceptual Model

The Portneuf Valley – Gem Valley hydrologic province occupies approximately 211 square miles east of
Pocatello, Idaho.  The Basin and Range physiographic province is north to south trending and is bounded by
the Wasatch, Chesterfield, and Portneuf mountain ranges to the southeast, east, and west, respectively. 
Average annual precipitation ranges from less than 15 inches on the valley floor near Bancroft to 35 inches in
the mountains (Norvitch and Larson, 1970, p. 8).
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FIGURE 1. Geographic Location of the City of Lava Hot Springs 
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The Portneuf and Gem valley floors consist of Quaternary alluvium, Quaternary olivine basalt flows, and
sedimentary rocks of the Tertiary Salt Lake Formation (Norvitch and Larson, 1970, Figures 5 and 6, and
Norton, 1981, p. 9).  The basalt flows overlie and interfinger sediment deposits in the main portion of the
province (Dion, 1969, p. 16).  The basalts were extruded from cones and fissures near Alexander and
between Niter and the Grace power plant and the Blackfoot Lava Field (Norton, 1981, p. 10).  A surface
geologic map of the Portneuf River Basin (Norvitch and Larson, 1970, p. 14) indicates that the western arm
of the province is composed primarily of Quaternary alluvial deposits and Tertiary sedimentary rock outcrops.
 Ground water occurs in virtually every geologic unit; however, the principal aquifer is basalt.  A broad
northwest trending mound of water forms a ground water divide in the basalt aquifer at the southern margin of
the province (Dion, 1969, p. 19 and Figure 5, and Norton, 1981, Figure 5).  Water north of the divide flows
to the Snake River, and water south of the divide flows to the Bear River drainage that empties into the Great
Salt Lake in Utah.  Available water table maps indicate that the general ground water flow direction in the
study area is to the Portneuf River, a tributary of the Snake River (Norvitch and Larson, 1970, p. 17, and
Norton, 1981, p.15).

The primary source of ground water recharge to the basalt aquifer is precipitation on the valley floor and the
surrounding mountains.  Other sources are underflow from the Soda Springs hydrologic province through the
gap at Soda Point and at Tenmile Pass, percolation from irrigation, canal leakage, and stream losses (Norton,
1981, p. 11, and Dion, 1974, p.19).

The primary ground water discharge mechanisms are evapotranspiration, discharge through hundreds of
springs and seeps, pumpage from wells, and underflow through the Portneuf Gap (Norton, 1981, p. 11;
Norvitch and Larson, 1970, p 18; and Dion, 1969, p. 19).

The basalt aquifer has highly variable hydraulic properties.  Specific capacities calculated from data obtained
from driller’s logs range from 2 to 3,000 gal/min/ft of drawdown (Norvitch and Larson, 1970, pp. 24-30). 
Hydraulic conductivities calculated from the above specific capacity data range from 11 to 6,000 ft/day,
assuming an effective storage coefficient of 0.005 and a pumping time of 4 hours.  A multiple-well pump test
conducted near the city of Bancroft resulted in an estimated transmissivity of 400,000 ft2/day (3 million
gal/day/ft; Norvitch and Larson, 1970, p. 24).

There is little usable information available on the direction of ground water flow in the alluvial and sedimentary
rock aquifers.  Flow in the alluvial aquifer located in the western arm of the province can be assumed to follow
the Portneuf River and have roughly the same gradient as the surface topography.  Making the same
assumptions for the sedimentary rock aquifer is not reasonable.  The folded and fractured sedimentary rocks
that underlie the Portneuf and Gem valleys also make up the bulk of the surrounding mountains.  Water moving
through these formations tends to follow bedding planes that pass under mountain ridges.  Consequently, the
flow may cross topographic divides and discharge to a valley different from that of the recharge area (Ralston
et al., 1979, pp. 128-129).
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Springs and Spring Delineation Method

A spring is defined as a concentrated discharge of ground water appearing at the ground surface as flowing
water (Todd, 1980).  The discharge of a spring depends on the hydraulic conductivity of the aquifer, the area
of contributing recharge to the aquifer, and the rate of aquifer recharge.  PWS springs are generally perennial. 
Large seasonal changes in the discharge rates are an indication of a relatively shallow flow system.  While most
springs fluctuate in their rate of discharge, springs in volcanic rock (e.g., basalt) are noted for their nearly
constant discharge (Todd, 1980).

Delineation of the drinking water protection area for a spring involves special consideration. Hydrogeologic
setting is foremost among the factors that control the shape and extent of the capture zone.  A spring resulting
from the presence of a high permeability fracture extending to great depth will have a much different capture
zone than a depression spring formed where the ground surface intersects the water table in a unconsolidated
aquifer.

The topographic (IDEQ, 1997, p. 4-9) method was used to delineate hydraulic capture zones for the springs
of the City of Lava Hot Springs.  Method selection was based on an assessment of hydrogeologic uncertainty
as affected by the quantity and quality of available information.  A more detailed description of the delineation
approaches is provided in the following section.

Topographic Method

Topographic maps (1:24,000 scale) were examined to identify the topographic divides bounding the drainage
basins surrounding the springs.  The assumption was made that ground water divides, which represent
hydrologic boundaries to ground water flow, are coincident with the topographic divides.  Perennial streams or
other surface water bodies that may imply the presence of hydrologic boundaries were identified.

Surface geologic maps were also used to identify low-permeability lithologic units that may form ground water
flow boundaries and to infer the extent of lithologic units that provide water to springs.  The reasonableness of
a topographic delineation was checked by calculating the amount of recharge needed to produce the average
reported spring discharge.  The required recharge was then compared to the average yearly precipitation in
the area surrounding the spring.

The delineated source water assessment area for the springs of the City of Lava Hot Springs can be described
as a large polygonal-shaped area that captures Highway 30, most of the lower Fish Creek drainage, and
extends up the Portneuf Range.  It stretches from just below Petticoat Peak north of Highway 30 to Twin
Knobs south of Highway 30 and is approximately three miles wide in the east-west direction.  The
topographic delineation only includes a 3-year TOT zone (see Figure 2).  The actual data used in determining
the source water assessment delineation area is available from DEQ upon request.
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Identifying Potential Sources of Contamination

A potential source of contamination is defined as any facility or activity that stores, uses, or produces, as a
product or by-product, the contaminants regulated under the Safe Drinking Water Act. Furthermore, these
sources have a sufficient likelihood of releasing such contaminants into the environment at levels that could
pose a concern relative to drinking water sources.  The goal of the inventory process is to locate and describe
those facilities, land uses, and environmental conditions that are potential sources of ground water
contamination.  Field surveys conducted by DEQ and reviews of available databases including Geographic
Information System (GIS) maps identified Fish Creek, Highway 30, septic systems, and a gravel road as
potential contaminant sources within the delineated area (Table 1).

It is important to understand that a release may never occur from a potential source of contamination provided
they are using best management practices.  Many potential sources of contamination are regulated at the
federal level, state level, or both, to reduce the risk of release.  Therefore, when a business, facility, or
property is identified as a potential contaminant source, this should not be interpreted to mean that this
business, facility, or property is in violation of any local, state, or federal environmental law or regulation. 
What it does mean is that the potential for contamination exists due to the nature of the business, industry, or
operation.  There are a number of methods that water systems can use to work cooperatively with potential
sources of contamination, including educational visits and inspections of stored materials.  Many owners of
such facilities may not even be aware that they are located near a public water supply source.

Contaminant Source Inventory Process

A two-phased contaminant inventory of the study area was conducted in November 2000 and December
2002.  The first phase involved identifying and documenting potential contaminant sources within the City of
Lava Hot Springs source water assessment area through the use of sanitary surveys, computer databases and
GIS maps developed by DEQ.  The second, or enhanced, phase of the contaminant inventory involved
contacting the operator to identify and add any additional potential sources in the delineated areas.  Maps with
the spring locations, delineated area, and potential contaminant sources are provided with this report (see
Figure 2, Table 1).  At the time of the enhanced inventory, the City of Lava Hot Springs operator, Tony
Hobson, did not identify any other potential sources of contamination.

Table 1. City of Lava Hot Springs Springs, Potential Contaminant Inventory
Source Description TOT Zone

(years)
Source of Information Potential

Contaminants1

Highway 30 0-3 GIS Map IOC, VOC, SOC, Microbials
Fish Creek 0-3 GIS Map IOC, VOC, SOC, Microbials

Gravel Road 0-3 GIS Map IOC, VOC, SOC, Microbials
Septic System 0-3 GWUDI Field Survey IOC, Microbials

1 IOC = inorganic chemical, VOC = volatile organic chemical, SOC = synthetic organic chemical
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Section 3. Susceptibility Analyses

The springs’ susceptibility to contamination was ranked as high, moderate, or low risk according to the
following considerations: construction, land use characteristics, and potentially significant contaminant sources.
The susceptibility rankings are specific to a particular potential contaminant or category of contaminants. 
Therefore, a high susceptibility rating relative to one potential contaminant does not mean that the water system
is at the same risk for all other potential contaminants.  The relative ranking that is derived for the springs is a
qualitative, screening-level step that, in many cases, uses generalized assumptions and best professional
judgement.  Attachment A contains the susceptibility analysis worksheets.  The following summaries describe
the rationale for the susceptibility ranking.

Spring Construction

Spring construction scores are determined by evaluating whether the spring has been constructed according to
Idaho Code (IDAPA 58.01.08.04) and if the spring’s water is exposed to any potential contaminants from the
time it exits the bedrock to when it enters the distribution system.  If the spring’s intake structure, infiltration
gallery, and housing are located and constructed in such a manner as to be permanent and protect it from all
potential contaminants, is contained within a fenced area of at least 100 feet in radius, and is protected from all
surface water by diversions, berms, etc., then Idaho Code is being met and the score will be lower.  If the
spring’s water comes in contact with the open atmosphere before it enters the distribution system, it receives a
higher score.  Likewise, if the spring’s water is piped directly from the bedrock to the distribution system or is
collected in a protected spring box without any contact to potential surface-related contaminants, the score is
lower.

The system construction of the each of the springs rated moderately vulnerable to contamination.  The springs
are located at the canyon floor of Fish Creek Canyon.  According to the 2001 sanitary survey (conducted by
DEQ), water from the springs is collected through buried perforated PVC pipe and flows to collection boxes.
 Grass is growing on the soil that covers the PVC pipe.  The collection areas are fenced off from livestock and
the City of Lava Hot Springs owns the land where the springs are located.  According to a 1994 field survey,
all of the spring collection boxes have overlapping, tight, and locked covers and diversion ditches divert
surface runoff from the spring collection areas.  However, the overflow pipes are not screened and the springs
are located near Fish Creek and some private septic systems, presenting possible sources of contamination to
the water.

Potential Contaminant Source and Land Use

The springs rated moderate for IOCs (i.e., nitrates, arsenic), VOCs (i.e., petroleum products), SOCs (i.e.,
pesticides), and microbial contaminants (i.e., bacteria).  The land use within the area of the springs is classified
as undetermined agriculture.  The potential contaminant sources existing within the delineation of the springs
are Fish Creek and some septic systems near the springs, Highway 30 north of the springs, and a gravel road
that accesses the area of the springs.
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Final Susceptibility Ranking

A detection above a drinking water standard MCL, a repeated detection of bacteria at the source, or any
detection of a VOC or SOC will automatically give a high susceptibility rating to a spring despite the land use
of the area, because a pathway for contamination already exists.  Additionally, potential contaminant sources
within 100 feet of a spring and within 50 feet of a wellhead will automatically lead to a high susceptibility rating.
In this case, the 1994 field survey indicates that Fish Creek runs within 100 feet of Springs # 4 and # 5,
resulting in automatic high susceptibility ratings to all potential contaminant categories (Table 2, below). 
Having multiple potential contaminant sources in the 0- to 3-year time of travel zone (Zone 1B) contribute
greatly to the overall ranking.

Table 2. Summary of City of Lava Hot Springs Susceptibility Evaluation
Susceptibility Scores1Drinking

Water
Source

Potential Contaminant
Inventory and Land Use

Final Susceptibility Ranking

IOC VOC SOC Microbials

System
Construction

IOC VOC SOC Microbials
Spring #1 M M M M M M M M M
Spring #2 M M M M M M M M M
Spring #3 M M M M M M M M M
Spring #4 M M M M M H* H* H* H*
Spring #5 M M M M M H* H* H* H*
Spring #6 M M M M M M M M M
Spring #7 M M M M M M M M M
Spring #8 M M M M M M M M M
Spring #9 M M M M M M M M M
Spring #10 M M M M M M M M M
Spring #11 M M M M M M M M M

1H = High Susceptibility, M = Moderate Susceptibility, L = Low Susceptibility,
IOC = inorganic chemical, VOC = volatile organic chemical, SOC = synthetic organic chemical
H* = Automatic high score due Fish Creek that runs within 100 feet of Springs # 4 and # 5

Susceptibility Summary

In terms of total susceptibility, Springs # 1-3 and Springs # 6- 11 rated moderate for IOCs, VOCs, SOCs,
and microbial contaminants.  Springs # 4 and # 5 rated high for all potential contaminant categories due to Fish
Creek running within 100 feet of the collection areas.  If Fish Creek were diverted to an area greater than 100
feet away from the springs, the susceptibility scores for Springs #4 and #5 will be reduced to moderate. 
System construction rated moderate for all of the springs and potential contaminant land use scores were
moderate for IOCs, VOCs, SOCs, and microbial contaminants for the springs.  The predominant agricultural
land use within the area surrounding the springs and the potential contaminant sources within the delineation
area contributed to the susceptibility of the springs to contamination.

The last detection of total coliform bacteria in the distribution system was recorded in April 2001.  However,
no coliform bacteria have been detected at the springs.   No SOCs or VOCs have been detected in the water
system.  The IOCs fluoride, cyanide, lead, barium, and nitrate have been detected in the spring water but at
concentrations below the MCL for each chemical, as established by the EPA.
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Section 4. Options for Drinking Water Protection

This assessment should be used as a basis for determining appropriate new protection measures or re-
evaluating existing protection efforts.  No matter what ranking a source receives, protection is always
important.  Whether the source is currently located in a “pristine” area or an area with numerous industrial
and/or agricultural land uses that require surveillance, the way to ensure good water quality in the future is to
act now to protect valuable water supply resources.  If the system should need to expand in the future, new
well or spring sites should be located in areas with as few potential sources of contamination as possible, and
the site should be reserved and protected for this specific use.

An effective drinking water protection program is tailored to the particular local drinking water protection
area.  A community with a fully developed source water protection program will incorporate many strategies. 
For the City of Lava Hot Springs, drinking water protection activities should first focus on correcting any
deficiencies outlined in the sanitary survey.  The system should continue their efforts to keep the distribution
system free of microbial contamination and to concentrate on further protecting the springs from surface water
contamination potentially associated with Fish Creek and the septic systems.  As land uses within most of the
source water assessment areas are outside the direct jurisdiction of the City of Lava Hot Springs,
collaboration and partnerships with state and local agencies and industry groups should be established and are
critical to success.  Educating city employees and the public about source water will further assist the system in
its monitoring and protection efforts.

Due to the time involved with the movement of ground water, drinking water protection activities should be
aimed at long-term management strategies even though these strategies may not yield results in the near term. 
A strong public education program should be a primary focus of any drinking water protection plan.  Public
education topics could include household hazardous waste disposal methods and the importance of water
conservation.  There are multiple resources available to help communities implement protection programs,
including the Drinking Water Academy of the EPA.  Drinking water protection activities for agriculture should
be coordinated with the Idaho State Department of Agriculture, the Portneuf County Soil and Water
Conservation District, and the Natural Resources Conservation Service.

A community must incorporate a variety of strategies in order to develop a comprehensive drinking water
protection plan, be they regulatory in nature (e.g. zoning, permitting) or non-regulatory in nature (e.g. good
housekeeping, public education, specific best management practices).  For assistance in developing protection
strategies please contact the Pocatello Regional Office of the DEQ or the Idaho Rural Water Association.
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Assistance

Public water supplies and others may call the following DEQ offices with questions about this assessment and
to request assistance with developing and implementing a local protection plan.  In addition, draft protection
plans may be submitted to the DEQ office for preliminary review and comments.

Pocatello Regional DEQ Office (208) 236-6160

State DEQ Office (208) 373-0502

Website:  http://www.deq.state.id.us

Water suppliers serving fewer than 10,000 persons may contact Melinda Harper
(mlharper@idahoruralwater.com), Idaho Rural Water Association, at (208) 343-7001 for assistance with
drinking water protection (formerly wellhead protection) strategies.
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POTENTIAL CONTAMINANT INVENTORY LIST OF ACRONYMS AND DEFINITIONS

AST (Aboveground Storage Tanks) – Sites with
aboveground storage tanks.

Business Mailing List – This list contains potential
contaminant sites identified through a yellow pages database
search of standard industry codes (SIC).

CERCLA – This includes sites considered for listing under the
Comprehensive Environmental Response Compensation
and Liability Act (CERCLA).  CERCLA, more commonly
known as Superfund is designed to clean up hazardous waste
sites that are on the national priority list (NPL).

Cyanide Site – DEQ permitted and known historical
sites/facilities using cyanide.

Dairy – Sites included in the primary contaminant source
inventory represent those facilities regulated by Idaho State
Department of Agriculture (ISDA) and may range from a few
head to several thousand head of milking cows.

Deep Injection Well – Injection wells regulated under the
Idaho Department of Water Resources generally for the
disposal of stormwater runoff or agricultural field drainage.

Enhanced Inventory – Enhanced inventory locations are
potential contaminant source sites added by the water system. 
These can include new sites not captured during the primary
contaminant inventory, or corrected locations for sites not
properly located during the primary contaminant inventory. 
Enhanced inventory sites can also include miscellaneous sites
added by the Idaho Department of Environmental Quality
(DEQ) during the primary contaminant inventory.

Floodplain – This is a coverage of the 100-year floodplains.

Group 1 Sites – These are sites that show elevated levels of
contaminants and are not within the priority one areas.

Inorganic Priority Area – Priority one areas where greater
than 25% of the wells/springs show constituents higher than
primary standards or other health standards.

Landfill – Areas of open and closed municipal and non-
municipal landfills.

LUST (Leaking Underground Storage Tank) – Potential
contaminant source sites associated with leaking underground
storage tanks as regulated under RCRA.

Mines and Quarries – Mines and quarries permitted through
the Idaho Department of Lands.)

Nitrate Priority Area – Area where greater than 25% of
wells/springs show nitrate values above 5 mg/l.

NPDES (National Pollutant Discharge Elimination
System) – Sites with NPDES permits. The Clean Water Act
requires that any discharge of a pollutant to waters of the
United States from a point source must be authorized by an
NPDES permit.

Organic Priority Areas – These are any areas where greater
than 25% of wells/springs show levels greater than 1% of the
primary standard or other health standards. 

Recharge Point – This includes active, proposed, and possible
recharge sites on the Snake River Plain.

RCRA – Site regulated under Resource Conservation
Recovery Act (RCRA).  RCRA is commonly associated with
the cradle to grave management approach for generation,
storage, and disposal of hazardous wastes.

SARA Tier II (Superfund Amendments and
Reauthorization Act Tier II Facilities) – These sites store
certain types and amounts of hazardous materials and must be
identified under the Community Right to Know Act.

Toxic Release Inventory (TRI) – The toxic release inventory
list was developed as part of the Emergency Planning and
Community Right to Know (Community Right to Know) Act
passed in 1986.  The Community Right to Know Act requires
the reporting of any release of a chemical found on the TRI list.

UST (Underground Storage Tank) – Potential contaminant
source sites associated with underground storage tanks
regulated as regulated under RCRA. 

Wastewater Land Applications Sites – These are areas where
the land application of municipal or industrial wastewater is
permitted by DEQ.

Wellheads – These are drinking water well locations regulated
under the Safe Drinking Water Act.  They are not treated as
potential contaminant sources.

NOTE:  Many of the potential contaminant sources were
located using a geocoding program where mailing addresses are
used to locate a facility.  Field verification of potential
contaminant sources is an important element of an enhanced
inventory.
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Attachment A

City of Lava Hot Springs
Susceptibility Analysis Worksheets
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Susceptibility Analysis Formulas

Formula for Spring Sources
The final spring scores for the susceptibility analysis were determined using the following formulas:

1. VOC/SOC/IOC Final Score = (Potential Contaminant/Land Use x 0.818) + System Construction 

2. Microbial Final Score = (Potential Contaminant/Land Use x 1.125) + System Construction

Final Susceptibility Scoring:
0 - 7 Low Susceptibility
8 - 15 Moderate Susceptibility
≥ 16 High Susceptibility
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    Spring Water Susceptibility Report       Public Water System Name: CITY OF LAVA HOT SPRINGS                                Spring #1
                                             Public Water System Number    6030030                                             1/2/03  11:26:07 AM

   ----------------------------------------------------------------------------------------------------------------------------------------------------------------

   1. System Construction                                                                                            SCORE
   ----------------------------------------------------------------------------------------------------------------------------------------------------------------
                           Intake structure properly constructed                         NO                            1

                           Is the water first collected from an underground source?
       Yes=spring developed to collect water from beneath the ground; lower score        YES                           0
       No=water collected after it contacts the atmosphere or unknown; higher score

   ----------------------------------------------------------------------------------------------------------------------------------------------------------------
                                                                                  Total System Construction Score      1

   ----------------------------------------------------------------------------------------------------------------------------------------------------------------
    --------------------------------------------------------------------------------------------------------------------------------------------------------------
                                                                                                                     IOC          VOC        SOC     Microbial
   2. Potential Contaminant / Land Use - ZONE 1A                                                                    Score        Score      Score      Score
   --------------------------------------------------------------------------------------------------------------------------------------------------------------
                                                Land Use Zone 1A                IRRIGATED PASTURE                     1            1          1          1
                                          Farm chemical use high                        NO                            0            0          0
                  IOC, VOC, SOC, or Microbial sources in Zone 1A                        NO                            NO          NO          NO         NO
                                                     Total Potential Contaminant Source/Land Use Score - Zone 1A      1            1          1          1
   --------------------------------------------------------------------------------------------------------------------------------------------------------------
        Potential Contaminant / Land Use - ZONE 1B
   --------------------------------------------------------------------------------------------------------------------------------------------------------------
                 Contaminant sources present (Number of Sources)                       YES                            4            3          3          4
                     (Score = # Sources X 2 )   8 Points Maximum                                                      8            6          6          8
           Sources of Class II or III leacheable contaminants or                       YES                            8            3          3
                                                4 Points Maximum                                                      4            3          3
                   Zone 1B contains or intercepts a Group 1 Area                        NO                            0            0          0          0
                                                Land use Zone 1B   Greater Than 50% Non-Irrigated Agricultural        2            2          2          2
   --------------------------------------------------------------------------------------------------------------------------------------------------------------
                                                   Total Potential Contaminant Source / Land Use Score - Zone 1B      14          11          11        10
   --------------------------------------------------------------------------------------------------------------------------------------------------------------
   --------------------------------------------------------------------------------------------------------------------------------------------------------------
        Cumulative Potential Contaminant / Land Use Score                                                             15          12          12        11
   --------------------------------------------------------------------------------------------------------------------------------------------------------------
   --------------------------------------------------------------------------------------------------------------------------------------------------------------
   3. Final Susceptibility Source Score                                                                               13          11          11         13   
   --------------------------------------------------------------------------------------------------------------------------------------------------------------
   4. Final Spring Ranking                                                                                         Moderate   Moderate    Moderate   Moderate
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Spring Water Susceptibility Report           Public Water System Name: CITY OF LAVA HOT SPRINGS                                Spring #2
                                             Public Water System Number    6030030                                             1/2/03  11:26:07 AM

   ----------------------------------------------------------------------------------------------------------------------------------------------------------------

   1. System Construction                                                                                            SCORE
   ----------------------------------------------------------------------------------------------------------------------------------------------------------------
                           Intake structure properly constructed                         NO                            1

                           Is the water first collected from an underground source?
       Yes=spring developed to collect water from beneath the ground; lower score        YES                           0
       No=water collected after it contacts the atmosphere or unknown; higher score

   ----------------------------------------------------------------------------------------------------------------------------------------------------------------
                                                                                  Total System Construction Score      1

   ----------------------------------------------------------------------------------------------------------------------------------------------------------------
    --------------------------------------------------------------------------------------------------------------------------------------------------------------
                                                                                                                     IOC          VOC        SOC     Microbial
   2. Potential Contaminant / Land Use - ZONE 1A                                                                    Score        Score      Score      Score
   --------------------------------------------------------------------------------------------------------------------------------------------------------------
                                                Land Use Zone 1A                IRRIGATED PASTURE                     1            1          1          1
                                          Farm chemical use high                        NO                            0            0          0
                  IOC, VOC, SOC, or Microbial sources in Zone 1A                        NO                            NO          NO          NO         NO
                                                     Total Potential Contaminant Source/Land Use Score - Zone 1A      1            1          1          1
   --------------------------------------------------------------------------------------------------------------------------------------------------------------
        Potential Contaminant / Land Use - ZONE 1B
   --------------------------------------------------------------------------------------------------------------------------------------------------------------
                 Contaminant sources present (Number of Sources)                       YES                            4            3          3          4
                     (Score = # Sources X 2 )   8 Points Maximum                                                      8            6          6          8
           Sources of Class II or III leacheable contaminants or                       YES                            8            3          3
                                                4 Points Maximum                                                      4            3          3
                   Zone 1B contains or intercepts a Group 1 Area                        NO                            0            0          0          0
                                                Land use Zone 1B   Greater Than 50% Non-Irrigated Agricultural        2            2          2          2
   --------------------------------------------------------------------------------------------------------------------------------------------------------------
                                                   Total Potential Contaminant Source / Land Use Score - Zone 1B      14          11          11        10
   --------------------------------------------------------------------------------------------------------------------------------------------------------------
   --------------------------------------------------------------------------------------------------------------------------------------------------------------
        Cumulative Potential Contaminant / Land Use Score                                                             15          12          12        11
   --------------------------------------------------------------------------------------------------------------------------------------------------------------
   --------------------------------------------------------------------------------------------------------------------------------------------------------------
   3. Final Susceptibility Source Score                                                                               13          11          11         13
   --------------------------------------------------------------------------------------------------------------------------------------------------------------
   --------------------------------------------------------------------------------------------------------------------------------------------------------------
   4. Final Spring Ranking                                                                                         Moderate   Moderate    Moderate   Moderate
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Spring Water Susceptibility Report           Public Water System Name: CITY OF LAVA HOT SPRINGS                                Spring #3
                                             Public Water System Number    6030030                                             1/2/03  11:26:07 AM

   ----------------------------------------------------------------------------------------------------------------------------------------------------------------

   1. System Construction                                                                                            SCORE
   ----------------------------------------------------------------------------------------------------------------------------------------------------------------
                           Intake structure properly constructed                         NO                            1

                           Is the water first collected from an underground source?
       Yes=spring developed to collect water from beneath the ground; lower score        YES                           0
       No=water collected after it contacts the atmosphere or unknown; higher score

   ----------------------------------------------------------------------------------------------------------------------------------------------------------------
                                                                                  Total System Construction Score      1

   ----------------------------------------------------------------------------------------------------------------------------------------------------------------
    --------------------------------------------------------------------------------------------------------------------------------------------------------------
                                                                                                                     IOC          VOC        SOC     Microbial
   2. Potential Contaminant / Land Use - ZONE 1A                                                                    Score        Score      Score      Score
   --------------------------------------------------------------------------------------------------------------------------------------------------------------
                                                Land Use Zone 1A                IRRIGATED PASTURE                     1            1          1          1
                                          Farm chemical use high                        NO                            0            0          0
                  IOC, VOC, SOC, or Microbial sources in Zone 1A                        NO                            NO          NO          NO         NO
                                                     Total Potential Contaminant Source/Land Use Score - Zone 1A      1            1          1          1
   --------------------------------------------------------------------------------------------------------------------------------------------------------------
        Potential Contaminant / Land Use - ZONE 1B
   --------------------------------------------------------------------------------------------------------------------------------------------------------------
                 Contaminant sources present (Number of Sources)                       YES                            4            3          3          4
                     (Score = # Sources X 2 )   8 Points Maximum                                                      8            6          6          8
           Sources of Class II or III leacheable contaminants or                       YES                            8            3          3
                                                4 Points Maximum                                                      4            3          3
                   Zone 1B contains or intercepts a Group 1 Area                        NO                            0            0          0          0
                                                Land use Zone 1B   Greater Than 50% Non-Irrigated Agricultural        2            2          2          2
   --------------------------------------------------------------------------------------------------------------------------------------------------------------
                                                   Total Potential Contaminant Source / Land Use Score - Zone 1B      14          11          11         10
   --------------------------------------------------------------------------------------------------------------------------------------------------------------
   --------------------------------------------------------------------------------------------------------------------------------------------------------------
        Cumulative Potential Contaminant / Land Use Score                                                             15          12          12        11
   --------------------------------------------------------------------------------------------------------------------------------------------------------------
   --------------------------------------------------------------------------------------------------------------------------------------------------------------
   3. Final Susceptibility Source Score                                                                               13          11          11         13
   --------------------------------------------------------------------------------------------------------------------------------------------------------------
   --------------------------------------------------------------------------------------------------------------------------------------------------------------
   4. Final Spring Ranking                                                                                         Moderate   Moderate    Moderate   Moderate
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Spring Water Susceptibility Report           Public Water System Name: CITY OF LAVA HOT SPRINGS                                Spring #4
                                             Public Water System Number    6030030                                             1/2/03  11:26:07 AM

   ----------------------------------------------------------------------------------------------------------------------------------------------------------------

   1. System Construction                                                                                            SCORE
   ----------------------------------------------------------------------------------------------------------------------------------------------------------------
                           Intake structure properly constructed                         NO                            1

                           Is the water first collected from an underground source?
       Yes=spring developed to collect water from beneath the ground; lower score        YES                           0
       No=water collected after it contacts the atmosphere or unknown; higher score

   ----------------------------------------------------------------------------------------------------------------------------------------------------------------
                                                                                  Total System Construction Score      1

   ----------------------------------------------------------------------------------------------------------------------------------------------------------------
    --------------------------------------------------------------------------------------------------------------------------------------------------------------
                                                                                                                     IOC          VOC        SOC     Microbial
   2. Potential Contaminant / Land Use - ZONE 1A                                                                    Score        Score      Score      Score
   --------------------------------------------------------------------------------------------------------------------------------------------------------------
                                                Land Use Zone 1A                IRRIGATED PASTURE                     1            1          1          1
                                          Farm chemical use high                        NO                            0            0          0
                  IOC, VOC, SOC, or Microbial sources in Zone 1A                        NO                           YES          YES        YES        YES
                                                     Total Potential Contaminant Source/Land Use Score - Zone 1A      1            1          1          1
   --------------------------------------------------------------------------------------------------------------------------------------------------------------
        Potential Contaminant / Land Use - ZONE 1B
   --------------------------------------------------------------------------------------------------------------------------------------------------------------
                 Contaminant sources present (Number of Sources)                       YES                            4            3          3          4
                     (Score = # Sources X 2 )   8 Points Maximum                                                      8            6          6          8
           Sources of Class II or III leacheable contaminants or                       YES                            8            3          3
                                                4 Points Maximum                                                      4            3          3
                   Zone 1B contains or intercepts a Group 1 Area                        NO                            0            0          0          0
                                                Land use Zone 1B   Greater Than 50% Non-Irrigated Agricultural        2            2          2          2
   --------------------------------------------------------------------------------------------------------------------------------------------------------------
                                                   Total Potential Contaminant Source / Land Use Score - Zone 1B      14          11          11        10
   --------------------------------------------------------------------------------------------------------------------------------------------------------------
   --------------------------------------------------------------------------------------------------------------------------------------------------------------
        Cumulative Potential Contaminant / Land Use Score                                                             15          12          12        11
   --------------------------------------------------------------------------------------------------------------------------------------------------------------
   --------------------------------------------------------------------------------------------------------------------------------------------------------------
   3. Final Susceptibility Source Score                                                                               13          11          11         13
   --------------------------------------------------------------------------------------------------------------------------------------------------------------
   --------------------------------------------------------------------------------------------------------------------------------------------------------------
   4. Final Spring Ranking                                                                                           High        High         High       High
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Spring Water Susceptibility Report           Public Water System Name: CITY OF LAVA HOT SPRINGS                                Spring #5
                                             Public Water System Number    6030030                                             1/2/03  11:26:07 AM

   ----------------------------------------------------------------------------------------------------------------------------------------------------------------

   1. System Construction                                                                                            SCORE
   ----------------------------------------------------------------------------------------------------------------------------------------------------------------
                           Intake structure properly constructed                         NO                            1

                           Is the water first collected from an underground source?
       Yes=spring developed to collect water from beneath the ground; lower score        YES                           0
       No=water collected after it contacts the atmosphere or unknown; higher score

   ----------------------------------------------------------------------------------------------------------------------------------------------------------------
                                                                                  Total System Construction Score      1

   ----------------------------------------------------------------------------------------------------------------------------------------------------------------
    --------------------------------------------------------------------------------------------------------------------------------------------------------------
                                                                                                                     IOC          VOC        SOC     Microbial
   2. Potential Contaminant / Land Use - ZONE 1A                                                                    Score        Score      Score      Score
   --------------------------------------------------------------------------------------------------------------------------------------------------------------
                                                Land Use Zone 1A                IRRIGATED PASTURE                     1            1          1          1
                                          Farm chemical use high                        NO                            0            0          0
                  IOC, VOC, SOC, or Microbial sources in Zone 1A                        NO                           YES          YES        YES        YES
                                                     Total Potential Contaminant Source/Land Use Score - Zone 1A      1            1          1          1
   --------------------------------------------------------------------------------------------------------------------------------------------------------------
        Potential Contaminant / Land Use - ZONE 1B
   --------------------------------------------------------------------------------------------------------------------------------------------------------------
                 Contaminant sources present (Number of Sources)                       YES                            4            3          3          4
                     (Score = # Sources X 2 )   8 Points Maximum                                                      8            6          6          8
           Sources of Class II or III leacheable contaminants or                       YES                            8            3          3
                                                4 Points Maximum                                                      4            3          3
                   Zone 1B contains or intercepts a Group 1 Area                        NO                            0            0          0          0
                                                Land use Zone 1B   Greater Than 50% Non-Irrigated Agricultural        2            2          2          2
   --------------------------------------------------------------------------------------------------------------------------------------------------------------
                                                   Total Potential Contaminant Source / Land Use Score - Zone 1B      14          11          11        10
   --------------------------------------------------------------------------------------------------------------------------------------------------------------
   --------------------------------------------------------------------------------------------------------------------------------------------------------------
        Cumulative Potential Contaminant / Land Use Score                                                             15          12          12        11
   --------------------------------------------------------------------------------------------------------------------------------------------------------------
   --------------------------------------------------------------------------------------------------------------------------------------------------------------
   3. Final Susceptibility Source Score                                                                               13          11          11         13
   --------------------------------------------------------------------------------------------------------------------------------------------------------------
   --------------------------------------------------------------------------------------------------------------------------------------------------------------
   4. Final Spring Ranking                                                                                           High        High        High       High
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Spring Water Susceptibility Report           Public Water System Name: CITY OF LAVA HOT SPRINGS                                Spring #6
                                             Public Water System Number    6030030                                             1/2/03  11:26:07 AM

   ----------------------------------------------------------------------------------------------------------------------------------------------------------------

   1. System Construction                                                                                            SCORE
   ----------------------------------------------------------------------------------------------------------------------------------------------------------------
                           Intake structure properly constructed                         NO                            1

                           Is the water first collected from an underground source?
       Yes=spring developed to collect water from beneath the ground; lower score        YES                           0
       No=water collected after it contacts the atmosphere or unknown; higher score

   ----------------------------------------------------------------------------------------------------------------------------------------------------------------
                                                                                  Total System Construction Score      1

   ----------------------------------------------------------------------------------------------------------------------------------------------------------------
    --------------------------------------------------------------------------------------------------------------------------------------------------------------
                                                                                                                     IOC          VOC        SOC     Microbial
   2. Potential Contaminant / Land Use - ZONE 1A                                                                    Score        Score      Score      Score
   --------------------------------------------------------------------------------------------------------------------------------------------------------------
                                                Land Use Zone 1A                IRRIGATED PASTURE                     1            1          1          1
                                          Farm chemical use high                        NO                            0            0          0
                  IOC, VOC, SOC, or Microbial sources in Zone 1A                        NO                            NO           NO         NO         NO
                                                     Total Potential Contaminant Source/Land Use Score - Zone 1A      1            1          1          1
   --------------------------------------------------------------------------------------------------------------------------------------------------------------
        Potential Contaminant / Land Use - ZONE 1B
   --------------------------------------------------------------------------------------------------------------------------------------------------------------
                 Contaminant sources present (Number of Sources)                       YES                            4            3          3          4
                     (Score = # Sources X 2 )   8 Points Maximum                                                      8            6          6          8
           Sources of Class II or III leacheable contaminants or                       YES                            8            3          3
                                                4 Points Maximum                                                      4            3          3
                   Zone 1B contains or intercepts a Group 1 Area                        NO                            0            0          0          0
                                                Land use Zone 1B   Greater Than 50% Non-Irrigated Agricultural        2            2          2          2
   --------------------------------------------------------------------------------------------------------------------------------------------------------------
                                                   Total Potential Contaminant Source / Land Use Score - Zone 1B      14          11          11        10
   --------------------------------------------------------------------------------------------------------------------------------------------------------------
   --------------------------------------------------------------------------------------------------------------------------------------------------------------
        Cumulative Potential Contaminant / Land Use Score                                                             15          12          12        11
   --------------------------------------------------------------------------------------------------------------------------------------------------------------
   --------------------------------------------------------------------------------------------------------------------------------------------------------------
   3. Final Susceptibility Source Score                                                                               13          11          11         13
   --------------------------------------------------------------------------------------------------------------------------------------------------------------
   --------------------------------------------------------------------------------------------------------------------------------------------------------------
   4. Final Spring Ranking                                                                                         Moderate    Moderate    Moderate   Modaerate
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Spring Water Susceptibility Report           Public Water System Name: CITY OF LAVA HOT SPRINGS                                Spring #7
                                             Public Water System Number    6030030                                             1/2/03  11:26:07 AM

   ----------------------------------------------------------------------------------------------------------------------------------------------------------------

   1. System Construction                                                                                            SCORE
   ----------------------------------------------------------------------------------------------------------------------------------------------------------------
                           Intake structure properly constructed                         NO                            1

                           Is the water first collected from an underground source?
       Yes=spring developed to collect water from beneath the ground; lower score        YES                           0
       No=water collected after it contacts the atmosphere or unknown; higher score

   ----------------------------------------------------------------------------------------------------------------------------------------------------------------
                                                                                  Total System Construction Score      1

   ----------------------------------------------------------------------------------------------------------------------------------------------------------------
    --------------------------------------------------------------------------------------------------------------------------------------------------------------
                                                                                                                     IOC          VOC        SOC     Microbial
   2. Potential Contaminant / Land Use - ZONE 1A                                                                    Score        Score      Score      Score
   --------------------------------------------------------------------------------------------------------------------------------------------------------------
                                                Land Use Zone 1A                IRRIGATED PASTURE                     1            1          1          1
                                          Farm chemical use high                        NO                            0            0          0
                  IOC, VOC, SOC, or Microbial sources in Zone 1A                        NO                            NO          NO          NO         NO
                                                     Total Potential Contaminant Source/Land Use Score - Zone 1A      1            1          1          1
   --------------------------------------------------------------------------------------------------------------------------------------------------------------
        Potential Contaminant / Land Use - ZONE 1B
   --------------------------------------------------------------------------------------------------------------------------------------------------------------
                 Contaminant sources present (Number of Sources)                       YES                            4            3          3          4
                     (Score = # Sources X 2 )   8 Points Maximum                                                      8            6          6          8
           Sources of Class II or III leacheable contaminants or                       YES                            8            3          3
                                                4 Points Maximum                                                      4            3          3
                   Zone 1B contains or intercepts a Group 1 Area                        NO                            0            0          0          0
                                                Land use Zone 1B   Greater Than 50% Non-Irrigated Agricultural        2            2          2          2
   --------------------------------------------------------------------------------------------------------------------------------------------------------------
                                                   Total Potential Contaminant Source / Land Use Score - Zone 1B      14          11          11        10
   --------------------------------------------------------------------------------------------------------------------------------------------------------------
   --------------------------------------------------------------------------------------------------------------------------------------------------------------
        Cumulative Potential Contaminant / Land Use Score                                                             15          12          12        11
   --------------------------------------------------------------------------------------------------------------------------------------------------------------
   --------------------------------------------------------------------------------------------------------------------------------------------------------------
   3. Final Susceptibility Source Score                                                                               13          11          11         13
   --------------------------------------------------------------------------------------------------------------------------------------------------------------
   --------------------------------------------------------------------------------------------------------------------------------------------------------------
   4. Final Spring Ranking                                                                                           Moderate   Moderate    Moderate   Moderate



25

Spring Water Susceptibility Report           Public Water System Name: CITY OF LAVA HOT SPRINGS                                Spring #8
                                             Public Water System Number    6030030                                             1/2/03  11:26:07 AM

   ----------------------------------------------------------------------------------------------------------------------------------------------------------------

   1. System Construction                                                                                            SCORE
   ----------------------------------------------------------------------------------------------------------------------------------------------------------------
                           Intake structure properly constructed                         NO                            1

                           Is the water first collected from an underground source?
       Yes=spring developed to collect water from beneath the ground; lower score        YES                           0
       No=water collected after it contacts the atmosphere or unknown; higher score

   ----------------------------------------------------------------------------------------------------------------------------------------------------------------
                                                                                  Total System Construction Score      1

   ----------------------------------------------------------------------------------------------------------------------------------------------------------------
    --------------------------------------------------------------------------------------------------------------------------------------------------------------
                                                                                                                     IOC          VOC        SOC     Microbial
   2. Potential Contaminant / Land Use - ZONE 1A                                                                    Score        Score      Score      Score
   --------------------------------------------------------------------------------------------------------------------------------------------------------------
                                                Land Use Zone 1A                IRRIGATED PASTURE                     1            1          1          1
                                          Farm chemical use high                        NO                            0            0          0
                  IOC, VOC, SOC, or Microbial sources in Zone 1A                        NO                            NO          NO          NO         NO
                                                     Total Potential Contaminant Source/Land Use Score - Zone 1A      1            1          1          1
   --------------------------------------------------------------------------------------------------------------------------------------------------------------
        Potential Contaminant / Land Use - ZONE 1B
   --------------------------------------------------------------------------------------------------------------------------------------------------------------
                 Contaminant sources present (Number of Sources)                       YES                            4            3          3          4
                     (Score = # Sources X 2 )   8 Points Maximum                                                      8            6          6          8
           Sources of Class II or III leacheable contaminants or                       YES                            8            3          3
                                                4 Points Maximum                                                      4            3          3
                   Zone 1B contains or intercepts a Group 1 Area                        NO                            0            0          0          0
                                                Land use Zone 1B   Greater Than 50% Non-Irrigated Agricultural        2            2          2          2
   --------------------------------------------------------------------------------------------------------------------------------------------------------------
                                                   Total Potential Contaminant Source / Land Use Score - Zone 1B      14          11          11        10
   --------------------------------------------------------------------------------------------------------------------------------------------------------------
   --------------------------------------------------------------------------------------------------------------------------------------------------------------
        Cumulative Potential Contaminant / Land Use Score                                                             15          12          12        11
   --------------------------------------------------------------------------------------------------------------------------------------------------------------
   --------------------------------------------------------------------------------------------------------------------------------------------------------------
   3. Final Susceptibility Source Score                                                                               13          11          11         13
   --------------------------------------------------------------------------------------------------------------------------------------------------------------
   --------------------------------------------------------------------------------------------------------------------------------------------------------------
   4. Final Spring Ranking                                                                                           Moderate   Moderate    Moderate   Moderate
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Spring Water Susceptibility Report           Public Water System Name: CITY OF LAVA HOT SPRINGS                                Spring #9
                                             Public Water System Number    6030030                                             1/2/03  11:26:07 AM

   ----------------------------------------------------------------------------------------------------------------------------------------------------------------

   1. System Construction                                                                                            SCORE
   ----------------------------------------------------------------------------------------------------------------------------------------------------------------
                           Intake structure properly constructed                         NO                            1

                           Is the water first collected from an underground source?
       Yes=spring developed to collect water from beneath the ground; lower score        YES                           0
       No=water collected after it contacts the atmosphere or unknown; higher score

   ----------------------------------------------------------------------------------------------------------------------------------------------------------------
                                                                                  Total System Construction Score      1

   ----------------------------------------------------------------------------------------------------------------------------------------------------------------
    --------------------------------------------------------------------------------------------------------------------------------------------------------------
                                                                                                                     IOC          VOC        SOC     Microbial
   2. Potential Contaminant / Land Use - ZONE 1A                                                                    Score        Score      Score      Score
   --------------------------------------------------------------------------------------------------------------------------------------------------------------
                                                Land Use Zone 1A                IRRIGATED PASTURE                     1            1          1          1
                                          Farm chemical use high                        NO                            0            0          0
                  IOC, VOC, SOC, or Microbial sources in Zone 1A                        NO                            NO          NO          NO         NO
                                                     Total Potential Contaminant Source/Land Use Score - Zone 1A      1            1          1          1
   --------------------------------------------------------------------------------------------------------------------------------------------------------------
        Potential Contaminant / Land Use - ZONE 1B
   --------------------------------------------------------------------------------------------------------------------------------------------------------------
                 Contaminant sources present (Number of Sources)                       YES                            4            3          3          4
                     (Score = # Sources X 2 )   8 Points Maximum                                                      8            6          6          8
           Sources of Class II or III leacheable contaminants or                       YES                            8            3          3
                                                4 Points Maximum                                                      4            3          3
                   Zone 1B contains or intercepts a Group 1 Area                        NO                            0            0          0          0
                                                Land use Zone 1B   Greater Than 50% Non-Irrigated Agricultural        2            2          2          2
   --------------------------------------------------------------------------------------------------------------------------------------------------------------
                                                   Total Potential Contaminant Source / Land Use Score - Zone 1B      14          11          11        10
   --------------------------------------------------------------------------------------------------------------------------------------------------------------
   --------------------------------------------------------------------------------------------------------------------------------------------------------------
        Cumulative Potential Contaminant / Land Use Score                                                             15          12          12        11
   --------------------------------------------------------------------------------------------------------------------------------------------------------------
   --------------------------------------------------------------------------------------------------------------------------------------------------------------
   3. Final Susceptibility Source Score                                                                               13          11          11         13
   --------------------------------------------------------------------------------------------------------------------------------------------------------------
   --------------------------------------------------------------------------------------------------------------------------------------------------------------
   4. Final Spring Ranking                                                                                         Moderate   Moderate    Moderate   Moderate
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Spring Water Susceptibility Report           Public Water System Name: CITY OF LAVA HOT SPRINGS                                Spring #10
                                             Public Water System Number    6030030                                             1/2/03  11:26:07 AM

   ----------------------------------------------------------------------------------------------------------------------------------------------------------------

   1. System Construction                                                                                            SCORE
   ----------------------------------------------------------------------------------------------------------------------------------------------------------------
                           Intake structure properly constructed                         NO                            1

                           Is the water first collected from an underground source?
       Yes=spring developed to collect water from beneath the ground; lower score        YES                           0
       No=water collected after it contacts the atmosphere or unknown; higher score

   ----------------------------------------------------------------------------------------------------------------------------------------------------------------
                                                                                  Total System Construction Score      1

   ----------------------------------------------------------------------------------------------------------------------------------------------------------------
    --------------------------------------------------------------------------------------------------------------------------------------------------------------
                                                                                                                     IOC          VOC        SOC     Microbial
   2. Potential Contaminant / Land Use - ZONE 1A                                                                    Score        Score      Score      Score
   --------------------------------------------------------------------------------------------------------------------------------------------------------------
                                                Land Use Zone 1A                IRRIGATED PASTURE                     1            1          1          1
                                          Farm chemical use high                        NO                            0            0          0
                  IOC, VOC, SOC, or Microbial sources in Zone 1A                        NO                            NO          NO          NO         NO
                                                     Total Potential Contaminant Source/Land Use Score - Zone 1A      1            1          1          1
   --------------------------------------------------------------------------------------------------------------------------------------------------------------
        Potential Contaminant / Land Use - ZONE 1B
   --------------------------------------------------------------------------------------------------------------------------------------------------------------
                 Contaminant sources present (Number of Sources)                       YES                            4            3          3          4
                     (Score = # Sources X 2 )   8 Points Maximum                                                      8            6          6          8
           Sources of Class II or III leacheable contaminants or                       YES                            8            3          3
                                                4 Points Maximum                                                      4            3          3
                   Zone 1B contains or intercepts a Group 1 Area                        NO                            0            0          0          0
                                                Land use Zone 1B   Greater Than 50% Non-Irrigated Agricultural        2            2          2          2
   --------------------------------------------------------------------------------------------------------------------------------------------------------------
                                                   Total Potential Contaminant Source / Land Use Score - Zone 1B      14          11          11        10
   --------------------------------------------------------------------------------------------------------------------------------------------------------------
   --------------------------------------------------------------------------------------------------------------------------------------------------------------
        Cumulative Potential Contaminant / Land Use Score                                                             15          12          12        11
   --------------------------------------------------------------------------------------------------------------------------------------------------------------
   --------------------------------------------------------------------------------------------------------------------------------------------------------------
   3. Final Susceptibility Source Score                                                                               13          11          11         13
   --------------------------------------------------------------------------------------------------------------------------------------------------------------
   --------------------------------------------------------------------------------------------------------------------------------------------------------------
   4. Final Spring Ranking                                                                                           Moderate   Moderate    Moderate   Moderate
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Spring Water Susceptibility Report           Public Water System Name: CITY OF LAVA HOT SPRINGS                                Spring #11
                                             Public Water System Number    6030030                                             1/2/03  11:26:07 AM

   ----------------------------------------------------------------------------------------------------------------------------------------------------------------

   1. System Construction                                                                                            SCORE
   ----------------------------------------------------------------------------------------------------------------------------------------------------------------
                           Intake structure properly constructed                         NO                            1

                           Is the water first collected from an underground source?
       Yes=spring developed to collect water from beneath the ground; lower score        YES                           0
       No=water collected after it contacts the atmosphere or unknown; higher score

   ----------------------------------------------------------------------------------------------------------------------------------------------------------------
                                                                                  Total System Construction Score      1

   ----------------------------------------------------------------------------------------------------------------------------------------------------------------
    --------------------------------------------------------------------------------------------------------------------------------------------------------------
                                                                                                                     IOC          VOC        SOC     Microbial
   2. Potential Contaminant / Land Use - ZONE 1A                                                                    Score        Score      Score      Score
   --------------------------------------------------------------------------------------------------------------------------------------------------------------
                                                Land Use Zone 1A                IRRIGATED PASTURE                     1            1          1          1
                                          Farm chemical use high                        NO                            0            0          0
                  IOC, VOC, SOC, or Microbial sources in Zone 1A                        NO                            NO          NO          NO         NO
                                                     Total Potential Contaminant Source/Land Use Score - Zone 1A      1            1          1          1
   --------------------------------------------------------------------------------------------------------------------------------------------------------------
        Potential Contaminant / Land Use - ZONE 1B
   --------------------------------------------------------------------------------------------------------------------------------------------------------------
                 Contaminant sources present (Number of Sources)                       YES                            4            3          3          4
                     (Score = # Sources X 2 )   8 Points Maximum                                                      8            6          6          8
           Sources of Class II or III leacheable contaminants or                       YES                            8            3          3
                                                4 Points Maximum                                                      4            3          3
                   Zone 1B contains or intercepts a Group 1 Area                        NO                            0            0          0          0
                                                Land use Zone 1B   Greater Than 50% Non-Irrigated Agricultural        2            2          2          2
   --------------------------------------------------------------------------------------------------------------------------------------------------------------
                                                   Total Potential Contaminant Source / Land Use Score - Zone 1B      14          11          11        10
   --------------------------------------------------------------------------------------------------------------------------------------------------------------
   --------------------------------------------------------------------------------------------------------------------------------------------------------------
        Cumulative Potential Contaminant / Land Use Score                                                             15          12          12        11
   --------------------------------------------------------------------------------------------------------------------------------------------------------------
   --------------------------------------------------------------------------------------------------------------------------------------------------------------
   4. Final Susceptibility Source Score                                                                               13          11          11         13
   --------------------------------------------------------------------------------------------------------------------------------------------------------------
   --------------------------------------------------------------------------------------------------------------------------------------------------------------
   5. Final Spring Ranking                                                                                          Moderate   Moderate    Moderate   Moderate
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1.0 INTRODUCTION 
 
Drinking Water Protection, which is essentially the same as Wellhead Protection for ground water 
systems, is a voluntary program implemented at the local level (*Note 1). The City of Lava Hot Springs 
has developed this Drinking Water Protection Plan to outline the process that will be used to help 
prevent contamination of ground water that supplies the City of Lava Hot Springs’ drinking water. 
Because the City of Lava Hot Springs uses ground water for 100 percent of its drinking water supply, 
protection of this resource is critical to the health and welfare of the community. Drinking water 
protection will help protect this resource from ground water contamination by monitoring land use that 
occurs within the area overlying the aquifer from which the wells draw water. 
 
*Note 1. The term “Drinking Water Protection” is the same as Wellhead Protection for ground water 
sources of drinking water and Source Water Protection for ground water and surface water sources. 
The term “Drinking Water Protection” will be used throughout this Plan and is synonymous with 
Source Water/Wellhead Protection. 
 
Many materials such as pesticides, fertilizers, organic chemicals, and human and animal wastes can 
contaminate ground water. The degree of contamination depends on many factors including soil 
characteristics, volume of contaminant, contaminant properties, climate and ground water flow. Once 
ground water becomes contaminated, it is often difficult and expensive to clean up. A public water 
system that is supplied by an aquifer that has become contaminated may be required to do additional 
monitoring and may need to install water treatment equipment or find a new source of drinking water. 
The most cost-effective approach is to prevent contamination before it occurs, rather than attempting to 
remedy contamination problems after they have occurred. 
 
1.1 Drinking Water System  
The City of Lava Hot Springs’ drinking water system currently consists of two ground water wells 
(hereafter referred to as “Well #1 Fish Creek” and “Well #2 W”), and eleven springs. At the time this 
Plan was developed, the source water assessment for the springs had not yet been completed; an 
addendum describing the springs will be added to this report in 2005. Well #1 Fish Creek is located two 
miles due east of the outskirts of Lava Hot Springs and approximately ½-mile downstream of the Fish 
Creek springs and serves as a secondary source to the springs. Well #2 W is located on a foothill west of 
the City of Lava Hot Springs. The wells and springs serve approximately 521 persons through 
approximately 288 connections. The predominant land use within the delineated capture zones of the 
City of Lava Hot Springs is irrigated agricultural land.  
 
Well #1 Fish Creek is relatively well isolated. Although the identified potential contaminant sources are 
few in number, a major transportation corridor (U.S. Route 30) intersects the delineation. Total coliform 
bacteria were detected at various sample locations in the distribution system between September 1996 
and April 2001, but no repeat samples were ever confirmed at the wellheads or spring sources. Total 
coliform bacteria have not been detected in the water system since April 2001. The inorganic chemicals 
(IOCs) barium, cyanide, fluoride, lead, nitrate and sodium have been detected in the drinking water, but 
at levels below the maximum contaminant level (MCL) for each chemical. 
 
Well #2 W is located on a foothill west of the City of Lava Hot Springs. Total coliform bacteria were 
detected at various sample locations in the distribution system between September 1996 and April 2001, 
but no repeat samples were ever confirmed at the wellheads or spring sources. Total coliform bacteria 
have not been detected in the water system since April 2001. The IOCs arsenic, barium, cyanide, 
fluoride, lead, nitrate, and sodium have been detected in the drinking water but at levels below the MCL 
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for each chemical. On July 20, 2004 arsenic was detected at 0.005 milligrams per liter (mg/L), the MCL 
that has been recently recommended by the Environmental Protection Agency (EPA) and scheduled to 
take effect April, 2006. In November 2000, January 2001, and April 2001 nitrate levels in Well #2 W 
were 8.1 mg/L, 8.1 mg/L, and 8.7 mg/L, respectively; this is approaching the MCL of 10 mg/L for 
nitrate. Additionally, the radionuclides (RADs) radium-226, radium-228 and combined uranium were 
detected at Well #2 W in December 2001 but at below their designated MCL. The VOC 
tetrachloroethylene (TCE) was detected in Well #2 W at 0.6 micrograms per liter (µg/L) in November 
2001, below the MCL of 5 µg/L. Tetrachloroethylene is the chemical name of perchloroethylene, a VOC 
compound used as a dry-cleaning or vapor-degreasing solvent and is regulated by the EPA. No synthetic 
organic contaminants (SOCs) have been detected in the drinking water. 
 
A Sanitary Survey (an on-site review of a water utility’s water source, facilities, equipment, and 
operations and maintenance records for the purpose of evaluating the system’s adequacy in producing 
and distributing safe drinking water) for the two ground water wells was conducted by the Idaho 
Department of Environmental Quality (DEQ) in January 2001 to determine if the wells were in 
compliance with current wellhead and surface seal standards. The Sanitary Survey indicated that Well 
#1 Fish Creek had an inoperative pressure gauge, and it could not be determined where the exit pipe 
reached the creek or whether it was screened. Due to wildlife, pooling of water was observed near the 
pipe. Needed improvements for Well #1 Fish Creek included replacement of the pressure gauge and 
installation of a gauge isolation valve. Well #1 Fish Creek also needed to be raised to at least 12-inches 
above the pump house floor, sealed to the pump support plate, and an approved casing vent installed. 
Well #2 W was determined to need a downturned, screened, casing vent and the pipe connected to the 
floor drain was in need of repair. 
 
Well construction directly affects the ability of the well to protect the aquifer from contaminants. If the 
casing and annular seal both extend into a low permeability unit then the possibility of cross 
contamination from other aquifer layers is reduced. If the highest water production level is greater than 
100 feet below the water table, then the system is considered to have better buffering capacity.  
 
Well log information was available for both Well #1 Fish Creek and Well #2 W. The well logs and 
Sanitary Survey provided detailed information to determine the system construction rating for each 
public water source. 
 
Well #1 Fish Creek was constructed in the 1950s with a 12-inch, 10-inch and eight-inch diameter steel 
casing; the steel casing is perforated from 52-82 feet below ground surface (bgs) and from 160-225 feet 
bgs. The total depth of the casing is estimated to be 225 bgs. At the time the well was developed, a four- 
hour pump test was performed; test delivery was measured at 350 gallons per minute (gpm) with a 100 
foot drawdown. No information regarding the casing thickness or surface or annular seal description is 
provided on the driller’s log. Geological lithologic units described on the drillers log include “gravel and 
boulders”, “blue clay”, “burnt clay”, and “lava rock with crevice”. 
 
Well #2 W was constructed in 1991. It was drilled to a depth of 560 feet bgs and has a 0.250-inch thick, 
16-inch and 10-inch diameter steel casing that is installed to a depth 505 feet bgs into a geological unit 
described as “broken limestone and sandstone”. The casing is perforated from 303 to 343 feet bgs, 363 
to 403 feet bgs, and 443 to 483 feet bgs. The annular seal comprised of cement grout was placed to 35 
feet bgs into a non-water producing low permeability geological unit described as “soft brown clay”. 
According to the operator, the average pumping rate is 115,260 gallons per day (gpd). Geological 
lithologic units described on the drillers log include “soft brown clay”, “sand, gravel, and quartz”, 
broken limestone mix with quartz and gravel”, “soft limestone”, and “soft and medium broken 
limestone”. 
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The Idaho Department of Water Resources (IDWR) Well Construction Standards Rules (1993) require 
all public water systems (PWSs) to follow DEQ standards as well. IDAPA 58.01.08.500 requires that 
PWSs follow the Recommended Standards for Water Works (1997) during construction. Table 1 of the 
Recommended Standards for Water Works (1997) lists the required steel casing thicknesses for various 
well diameters. Under current standards, all PWS wells are required to have a 50-foot buffer around the 
wellhead and if the well is designed to yield greater than 50 gallons per minute (gpm), a minimum of a 
6-hour pump test is required. These standards are used to rate the system construction for the well by 
evaluating items such as the condition of wellhead and surface seal, whether the casing and annular seal 
is placed within consolidated material or 18 feet below the surface, the thickness of the casing, etc. If all 
criteria are not met, the public water source does not meet current IDWR Well Construction Standards. 
In this case, there was insufficient information available to determine if the wells met all the criteria as 
outlined in the IDWR Well Construction Standards. 
 
1.2 Drinking Water Protection Steps 
The City of Lava Hot Springs prepared this Drinking Water Protection Plan in accordance with the 
Idaho Source Water/Wellhead Protection Plan, following the 5-step process for Drinking Water 
Protection. These five steps are: 
 
Step 1: Formation of a community planning team; 
Step 2: Delineation of the source water area; 
Step 3: Identification of potential sources of contamination; 
Step 4: Development and implementation of a management plan for the drinking water protection 

area; and 
Step 5: Planning for the future through the development of a Contingency Plan and planning for 

future drinking water sources. 
 
This plan was developed during 2004 with technical assistance from the Idaho Rural Water Association 
(IRWA) and the Idaho Department of Environmental Quality.  
 
1.3 Drinking Water Protection and Source Water Assessment 
Source Water Assessment involves two of the five drinking water protection steps discussed above. 
These two steps are source water delineation (Step 2) and potential contaminant source inventory (Step 
3). An additional Source Water Assessment step includes a susceptibility analysis, which helps identify 
contaminant threats to the system by evaluating land use, contaminant sources, well construction, and 
hydrologic conditions such as geology and soil type. By pursuing Drinking Water Protection, the City of 
Lava Hot Springs is addressing the primary goal of the Source Water Assessment process.  
 
2.0 COMMUNITY PLANNING TEAM 
 
The members of the City of Lava Hot Spring’s Drinking Water Protection Community Planning Team 
include the following individuals listed in Table 1. 

Table 1.  City of Lava Hot Spring’s Drinking Water Protection Community Planning Team 

Raymond E. Bailey Mayor, City of Lava Hot Springs; resident, City of Lava Hot Springs 
Tom Lawler Resident, City of Lava Hot Springs 
Robert D. Bergendorf Resident, City of Lava Hot Springs 
George Linford Resident, City of Lava Hot Springs 
Mark Lowe Resident, City of Lava Hot Springs 
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Technical Assistance was provided by: 
David Risley   DEQ, State Office, Boise 
Michelle Byrd  DEQ, Regional Office, Pocatello 
Melinda Harper  Ground Water Protection Specialist, IRWA 
 
2.1 Duties of the Community Planning Team  
Tom Lawler was named to be the Team Coordinator and has the responsibility of planning future team 
meetings and coordinating the implementation schedule. The Team Coordinator will also be the 
designated contact in case of a water system emergency, and will be the lead contact for any outside 
references to this Plan. The DEQ and the IRWA will continue to provide support and technical 
assistance to the Community Planning Team regarding any of the Plan’s strategic components. Below is 
the “Scope of Work” that will be used by the Community Planning Team to implement their drinking 
water protection strategy outlined throughout this Plan. 
 
2.2 Implementation Duties (Scope of Work) 
The Community Planning Team will: 
• Hold annual meetings (meeting dates and locations will be announced and posted) to review and 

update the Plan and its components;  
• Update the potential contaminant source inventory; 

 - Remove potential contaminant sources that no longer exist or not longer pose a threat; and 
- Add any new sources of potential contaminants found in the protection area (Appendix C); 

• Evaluate new potential contaminant sources for their risk to the system; 
• Prioritize the contaminant risk of point sources within Zone IA or IB, and then develop and 

implement a protection strategy to manage the potential contaminant source; 
• Assess nonpoint potential contaminant sources, determine their potential risk(s), develop and 

implement a protection strategy, and add new strategies to the implementation schedule; 
 - Review and update the Contingency Plan (Appendix E); and 
 - Review and update the Implementation Schedule; 
• Use information materials found in “Protecting Drinking Water Sources in Idaho” to implement 

public education and outreach activities in accordance with the Implementation Schedule; 
Examples may include: 

- Plan fertilizer (nutrient) management planning workshops with help of the University of Idaho 
Extension, Bannock County Soil and Water Conservation District, local fertilizer retailers, or the 
Natural Resources Conservation Service; 
- Encourage local household hazardous waste collection events; 
- Mail fact sheet summarizing the Drinking Water Protection Plan to public water system users;  
- Mail out frequent water quality reminders with the water bill; and 
- Make the drinking water protection materials listed throughout the Plan available; 

• Evaluate the need and applicability of a City of Lava Hot Springs Drinking Water Protection 
Ordinance (Appendix D provides an example of a Drinking Water Protection Ordinance); and 

• Initiate discussions with Bannock County Planning and Zoning to promulgate the process of 
establishing a County Drinking Water Protection Ordinance and/or Overlay District.  

 
3.0 DRINKING WATER PROTECTION AREA SOURCE WATER DELINEATION 
 
The City of Lava Hot Spring’s Source Water Assessment Final Report (City of Lava Hot Springs PWS 
6030030 Source Water Assessment Final Report, DEQ, June 4, 2002) provides a detailed description of 
the delineated source water area. The Source Water Assessment is excerpted in the following sections. 
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In 1989, the Idaho Legislature enacted the Ground Water Quality Protection Act that set forth the 
development of the State Wellhead Protection Plan, also known as Drinking Water Protection. The State 
Plan provides that the Drinking Water Protection Area (DWPA) is divided into four zones (IA, IB, II, 
and III). All zones are designed to prevent microbial or chemical contamination of the City of Lava Hot 
Spring’s’ drinking water supply wells. 
 

• Zone IA is the sanitary setback zone designed to prevent microbial contamination within a 100 
foot radius of the well. This setback zone is established in the Idaho Rules for Drinking Water 
Supplies (IDAPA 58.01.08.900.01) and requires that: sewer lines, livestock, canals, and streams be 
50 feet from the source water/wellhead and that: home septic tanks, seepage pits, disposal fields, and 
privies are 100 feet away; 
• The 0-3-year time-of-travel (TOT) zone (zone indicating the number of years necessary for a 
particle of ground water to reach the wellhead) corresponds to DWP Zone IA and IB; 
• The 3-6-year TOT zone corresponds to DWP Zone II; and 
• The 6-10-year TOT zone corresponds to DWP Zone III. Time related capture zones for the City of 
Lava Hot Spring’s Well #1 Fish Creek and Well #2 W are presented in Appendix A. 

 
3.1 Geology and Hydrogeology 
The Portneuf Valley-Gem Valley hydrologic province (a large region characterized by similar 
hydrologic history and development) occupies approximately 211 square miles east of Pocatello, Idaho. 
The Basin and Range physiographic province trends north to south and is bounded by the Wasatch 
mountain range to the southeast, the Chesterfield mountain range to the east, and the Portneuf mountain 
range to the west. Average annual precipitation ranges from less than 15 inches on the valley floor near 
Bancroft to 35 inches in the mountains (Norvitch and Larson, 1970). The average total depth for 26 
ground water wells in the Lava Hot Springs area is 188 feet bgs; the average depth to ground water is 83 
feet bgs (Baldwin, 2001). 
 
The Portneuf and Gem valley floors consist of Quaternary (the second period of the Cenozoic era, 
following the Tertiary; also, the corresponding system of rocks. It began two to three million years ago 
and extends to the present. It consists of two grossly unequal epochs: the Pleistocene, up to about 8,000 
years ago, and the Holocene since that time) alluvium (a general term for deposits made by streams on 
river beds, flood plains and alluvial fans; the term applies to stream deposits of recent time), Quaternary 
olivine basalt flows, and sedimentary rocks of the Tertiary Salt Lake Formation (Norvitch and Larson, 
1970; Norton, 1981). The basalt flows overlie and inter-finger sedimentary deposits in the main portion 
of the province (Dion, 1969). The basalts were extruded from cones and fissures near Alexander and 
between Niter and the Grace power plant and the Blackfoot Lava Field (Norton, 1981). A surface 
geologic map of the Portneuf River Basin indicates that the western arm of the province is composed 
primarily of Quaternary alluvial deposits and Tertiary sedimentary rock outcrops (Norvitch and Larson, 
1970). Ground water occurs in virtually every geologic unit however the principal aquifer is comprised 
of basalt. A broad northwest trending mound of water forms a ground water divide in the basalt aquifer 
at the southern margin of the province (Dion, 1969; Norton, 1981). Water north of the divide flows to 
the Snake River, and water south of the divide flows to the Bear River drainage that empties into the 
Great Salt Lake in Utah. Available water table maps indicate that the general ground water flow 
direction in the area of the City of Lava Hot Springs is to the Portneuf River, a tributary of the Snake 
River (Norvitch and Larson, 1970). 
 
The primary source of ground water recharge to the basalt aquifer is precipitation on the valley floor and 
the surrounding mountains. Other sources are underflow (the movement of ground water through the 
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soil or a subsurface stratum, or under a structure, specifically the water flowing in the bed of a stream, in 
the same direction but much more slowly) from the Soda Springs hydrologic province through the gap at 
Soda Point and at Tenmile Pass, percolation from irrigation, canal leakage, and stream losses (Norton, 
1981; Dion, 1974). The primary ground water discharge mechanisms are evapotranspiration, discharge 
through hundreds of springs and seeps, pumpage from wells, and underflow through the Portneuf Gap 
(Norton, 1981; Norvitch and Larson, 1970; Dion, 1969). 
 
There is little usable information available on the direction of ground water flow in the alluvial and 
sedimentary rock aquifers. Flow in the alluvial aquifer located in the western arm of the Soda Springs 
hydrologic province can be assumed to follow the Portneuf River and have roughly the same gradient as 
the surface topography. Making the same assumptions for the sedimentary rock aquifer is not 
reasonable. The folded and fractured sedimentary rocks that underlie the Portneuf and Gem valleys also 
make up the bulk of the surrounding mountains. Ground water moving through these formations will 
tend to follow bedding plants, folds, and fractures that pass under mountain ridges. Consequently, the 
ground water flow may cross topographic divides and discharge to a valley different from that of the 
recharge area (Ralston et al., 1979). 
 
3.2 Source Water Delineation 
The delineation process establishes the physical area around a well, spring, or surface water intake that 
will become the focal point of the assessment. The process includes mapping the boundaries of the 
zones of contribution into time-of-travel (TOT) zones for ground water in the aquifer. The source water 
assessment for the ground water wells was completed prior to the source water assessment for the 
springs, however when developing the zone of contribution for the springs, the same principles will 
apply. 
 
DEQ contracted with the Washington Group International, Inc. (WGI) to perform the source water 
delineations using a calculated fixed-radius method to determine the 3-year (Zone IA and IB), 6-year 
(Zone II), and 10-year (Zone III) TOT capture zones for water associated with the Portneuf Valley-Gem 
Valley hydrologic province in the vicinity of the City of Lava Hot Springs. The fixed radii for the 0-3 
year, 3-6 year, and 6-10 year capture zones were calculated using equations presented by Keely and 
Tsang (1983) for the velocity distribution surrounding a pumping well. The City of Lava Hot Spring’s 
wells are completed or assumed to be completed in basalt and sandstone, based on the well driller’s logs 
and/or proximity to wells of known completion and similar depth. The assumed pumping rate for Well 
#1 Fish Creek is the same as the average daily rate for Well #2 W because no other production data are 
available. 
 
Fixed radius calculations resulted in radial distances ranging from 386 linear feet to 723 linear feet for 
the 0-3 year TOT for both wells. The 6-10-year TOT distance is 1,565 linear feet for both wells in the 
City of Lava Hot Springs. The total area including the 0-3 year, 3-6 year and 6-10 year capture zones is 
0.28 square miles for both wells (Appendix A, Figures A2-A3). The actual data used by WGI in 
determining the source water assessment delineation areas are available from DEQ upon request. 
 
The capture zones delineated herein are based upon limited data and must be taken at best estimates. If 
more data become available in the future these delineations should be adjusted based on additional 
modeling incorporating the new data. 
 
4.0 POTENTIAL SOURCES OF GROUND WATER CONTAMINATION 
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An inventory of potential point sources of contamination is the third step of a Drinking Water Protection 
plan. Point sources are facilities and/or activities that store, use, or produce potential contaminants 
regulated under the Safe Drinking Water Act. There must be a potential for a release of those potential 
contaminants at a high enough level that could affect drinking water quality. It is important to 
understand that a release may never occur from a listed point source, particularly if the facility is using 
best management practices (BMPs) that are designed to reduce contamination risks. If a business, 
facility, or property is identified as a potential contaminant source, this should not be interpreted to mean 
that they are in violation of any local, state, or federal environmental law or regulation. What it does 
mean is that the potential for contamination exists due to the nature of the business, industry, or 
operation.   
 
There are a number of methods water systems can use to work cooperatively with facilities generating a 
potential contaminant source. These involve education and encouraging regular inspections of stored 
materials. Identifying activities that may pose a potential threat to ground water quality provides 
communities with an understanding of the possibility of contamination and basic information that can be 
useful for designing different controls and determining the areas in which they should be applied. 
Sources that could potentially contaminate the drinking water supply for the City of Lava Hot Springs 
include both point and nonpoint sources of contamination. Point sources of contamination occur at 
distinct locations. They are often regulated and require permits or registration for facilities that sell, use 
or store those materials (such as chemical storage sheds). Nonpoint sources of contamination often occur 
over large areas and can result from normal every day activities such as agricultural activities or lawn 
chemical usage.   
 
4.1 Point Sources 
During February of 2002, a two-phased potential contaminant inventory of the study area was conducted 
and is excerpted below (City of Lava Hot Springs PWS 6030030 Source Water Assessment Final 
Report, DEQ, June 4, 2002). The first phase involved identifying and documenting potential 
contaminant sources within the City of Lava Hot Spring source water delineation areas (Figures A2-A3) 
through the use of computer databases and Geographic Information System (GIS) maps developed by 
DEQ (Tables 2-3). The second, or enhanced phase of the potential contaminant source inventory, 
involved allowing the City of Lava Hot Spring’s certified operator, Tony Hobson to validate the sources 
identified in phase one and to identify additional potential sources of contamination in the delineated 
Drinking Water Protection Areas. At the time of the enhanced contaminant source inventory, 
dimensions of the municipal wastewater land application site were clarified. Maps with well locations, 
delineated source water areas and potential contaminant sources are provided with this report (Appendix 
A). Each potential contaminant source has been given a unique number that references tabular 
information associated with each public water well (Tables 2-3).  
 
 Potential contaminant sources identified within the delineated capture zone for the City of Lava Hot 
Spring’s Well #1 Fish Creek and Well #2 W include Fish Creek, Fish Creek Road, a transportation 
corridor (U.S. Route 30), a wastewater land application site, an above ground storage tank (AST), a 
municipal National Pollutant Discharge and Elimination System (NPDES), and the Portneuf River. If an 
accidental spill occurred on the roads or into the creeks, IOCs, VOCs, SOCs and microbial contaminants 
could be added to the aquifer system. Table 2 and Table 3 list the potential contaminant sources within 
the source water delineations of the City of Lava Hot Spring’s drinking water source. 
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Table 2.  Well #1 Fish Creek Potential Contaminant Source Inventory 

SITE # Source Description1 TOT2 Zone
(years) 

Source of Information Potential Contaminants3

 Fish Creek 0-10 GIS Map IOC, VOC, SOC, M 
 Fish Creek Road 0-10 GIS Map IOC, VOC, SOC, M 
 U.S. Route 30 0-10 GIS Map IOC, VOC, SOC, M 

1=Status of source description. 
2= TOT=time-of-travel (in years) for a particle of ground water to reach the wellhead. 
3=IOC=Inorganic Compound; VOC=Volatile Organic Compound; SOC=Synthetic Organic Compound; M=Microbes (total coliform). 
 

Table 3. Well #2 W Potential Contaminant Source Inventory 
 

SITE # Source Description1 TOT2 Zone
(years) 

Source of Information Potential Contaminants3

1,4 WLAP Site 3-10 Database Search IOC, M 
2 AST; historic 3-6 Enhanced Inventory VOC, SOC 
3 NPDES; municipal 6-10 Database Search IOC, M 
 Portneuf River 6-10 GIS Map IOC, VOC, SOC 

1=Status of source description; WLAP=Wastewater Land Application Site; NPDES=National Pollutant Discharge and Elimination System. 
2= TOT=time-of-travel (in years) for a particle of ground water to reach the wellhead. 
3=IOC=Inorganic Compound; VOC=Volatile Organic Compound; SOC=Synthetic Organic Compound; M=Microbes (total coliform). 

 
An effective drinking water protection program is tailored to the particular local drinking water 
protection area. A community with a fully developed drinking water protection program will incorporate 
many strategies. For the City of Lava Hot Springs, drinking water protection activities should focus on 
identifying the source of tetrachloroethylene contamination in Well #2 W. If tetrachloroethylene 
concentrations approach or exceed the MCL, the system should take appropriate measures to treat the 
water source prior to distribution. Treatments such as granular activated charcoal and packed tower 
aeration for VOC contaminants should be investigated to remedy this problem. In addition, drinking 
water protection activities should focus on correcting any deficiencies outlined in the sanitary survey. In 
the event that microbial problems arise or other chemicals tested approach or exceed the MCL (such as 
nitrate), the system should take appropriate treatment measures. Well #1 Fish Creek is currently 
disinfected; such a system could be installed for Well #2 W. Other treatments such as reverse osmosis 
for VOCs should be investigated, should problems arise. Any new sources that could be considered 
potential contaminant sources in the well’s zone of contribution should be investigated and monitored to 
prevent future contamination. No potential contaminants such as paint, fuel, pesticides, cleaning 
supplies, etc. should be stored or applied within 50 linear feet of the well. The wells should maintain 
sanitary standards regarding wellhead protection. 
 
Land uses within most of the Drinking Water Protection Area are outside the direct jurisdiction of the 
City of Lava Hot Springs, therefore partnerships with state and local agencies, industrial and agricultural 
groups should be established and are critical to success. Due to the time involved with the movement of 
ground water, drinking water protection activities should be aimed at long-term management strategies 
even though these strategies may not yield results in the near term. A strong public education program 
should be a primary focus of any drinking water protection plan. Public education topics could include 
proper lawn and garden care practices, household hazardous waste disposal methods, proper care and 
maintenance of septic systems, working with local schools to promote drinking water protection, and the 
importance of water conservation. Drinking water protection activities for agriculture should be 
coordinated with the Idaho State Department of Agriculture, the Soil Conservation Commission, the 
Bannock County Soil and Water Conservation District, and the Natural Resources Conservation Service. 
As a major transportation corridor intersects the delineations (U.S. Route 30), the Idaho Transportation 
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Department (ITD) should be involved in protection efforts. Activities such as recreation should be 
coordinated with the Bureau of Land Management (BLM), the Idaho Department of Fish & Game, and 
other related agencies. 
 
4.2 Nonpoint Sources 
The predominate land use within the City of Lava Hot Spring’s delineated drinking water protection 
area is irrigated agricultural land. U.S. Route 30 runs north and south through Lava Hot Springs. Land 
use within the immediate area of the wellheads consists of commercial and residential properties as well 
as land used for agriculture. Nonpoint sources of contamination associated with these land uses are 
primarily agricultural chemicals including pesticides (insecticides and herbicides) and fertilizers. 
Additional potential nonpoint sources within the Drinking Water Protection Areas include incorrect 
usage and disposal of hazardous household chemicals such as cleaning solvents, used motor oils and 
degreasers, and private septic systems . Throughout the drinking water protection area, pesticides used 
by area homeowners and home fuel storage also pose threats to ground water quality. 
 
5.0 DRINKING WATER PROTECTION MANAGEMENT TOOLS 
 
Non-regulatory methods will primarily be utilized to manage contaminant sources located within the 
Drinking Water Protection Area. Non-regulatory approaches rely on voluntary implementation of 
education and information outreach programming to be effective. The ultimate goal of public awareness 
and education is to empower the public so they can implement drinking water protection efforts. 
 
Regulatory approaches rely on the assistance of City and County enforcement agencies such as Planning 
and Zoning to provide an “umbrella” of protection to the City of Lava Hot Springs. 
 
5.1 Regulatory Approaches 
Regulatory approaches to drinking water protection are used by municipalities who have the authority to 
pass laws or ordinances.  
 
The City of Lava Hot Springs will cite the Idaho Rules Governing Public Drinking Water Systems, 
which prohibit any potential contaminant source within the setback area of a public drinking water 
source. The City of Lava Hot Springs will also consider applying for changes in the county zoning 
overlay and registering their Drinking Water Protection Plan with Bannock County Planning and Zoning 
to protect the Department’s drinking water from potential contaminating activities that occur outside the 
City of Lava Hot Springs’ jurisdiction. Should the City of Lava Hot Springs desire, a city ordinance may 
be passed to help protect that portion of the Drinking Water Protection Area located within the city 
limits of the City of Lava Hot Springs. Other regulatory options the City of Lava Hot Springs may 
pursue include overlay district development, zoning, and comprehensive plan modifications. All of these 
approaches can be used to help reduce ground water contamination risks from specific potential 
contaminant sources. An example of a drinking water protection ordinance designed to protect drinking 
water can be found in Appendix D. Section 9.5.1 discusses regulatory measures that could be adopted by 
the City of Lava Hot Springs to protect drinking water quality. 
 
5.2 Non-regulatory Approaches  
These management approaches are intended to reach as broad a spectrum of the community as possible. 
Protection of the communities’ drinking water is really possible only if the whole community cooperates 
to achieve protection. Public education is an essential tool for drinking water protection, and the 
majority of the non-regulatory approaches discussed below rely on public education for effective 
implementation. The implementation strategy is also discussed in many of the following approaches. 
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5.2.1 Public Education 
Ongoing public education will be provided to the general public, the business community, and municipal 
officials on the necessity of protecting the water supply. This education includes many of the public 
participation activities and events described below within Sections 6.0 and 9.0. These public 
participation activities and events include public hearings, city council meetings, informational mailings 
in water bills, and school district activities. 
 
5.2.2 Pollution Prevention 
Pollution prevention is waste prevention and resource conservation. Today, the emphasis is on 
preventing the waste from being generated in the first place, versus recycling unused, over-purchased, 
waste material. The goals are to conserve natural resources and protect the quality of the land, water and 
air, work toward the reuse of items, use products with long lives, use natural resources efficiently, and 
use processes that reduce consumption and waste. Pollution prevention is source reduction or any 
practice that reduces the amount of any pollutant entering any waste stream.  
 
A good example of a pollution prevention problem is the runoff and downward leaching of lawn 
fertilizer applications; lawn fertilizers commonly used can contain both a high level of nitrogen and 
herbicides. The primary source of the problem is the over-application of fertilizer associated with an 
over-application of water, or a normal application of fertilizer associated with an over-application of 
water. One pollution prevention answer would be to address applying the appropriate amount of 
fertilizer and other chemicals to a lawn, along with proper water application rates. The use of BMPs is 
strongly suggested (Section 5.2.5). 
 
The City of Lava Hot Springs will make information available on pollution prevention practices relevant 
to homeowners and businesses alike. Pollution prevention will be most effective at reducing the amount 
of household or business-related hazardous waste stored on site by creating the awareness of recycling 
opportunities. The DEQ Pollution Prevention Program and a non-profit pollution prevention 
organization called GEMStars are available to carry out pollution prevention activities for businesses. 
Information on GEMStars is available through their website at http://www.idahogemstars.org. In 
addition, the owners of each potential contaminant source will be made aware of Idaho’s “Voluntary 
Pollution Prevention Program” and the additional assistance these program personnel can provide.   
 
5.2.3 Groundwater Guardian Community Membership 
The Groundwater Guardian Program supports, recognizes, and connects communities protecting ground 
water. It is designed to empower local citizens and communities to take voluntary steps toward 
protecting their ground water resources and can be a catalyst for programs such as drinking water 
protection. An implementation schedule consists of Result Orientated Activities (ROAs) that a 
community planning team and community develop to ensure measures are taken to protect the 
community’s drinking water. To achieve Groundwater Guardian status, a community must submit 
annual entry forms and develop and implement ROAs. The Groundwater Guardian Program application 
materials are available on-line via the Groundwater Foundation’s web site – 
http://www.groundwater.org – in the Groundwater Guardian section. 
 
5.2.4 Home*A*Syst and Farm*A*Syst 
The Home*A*Syst Project (H*A*S) and Farm*A*Syst Project (F*A*S) are designed to help 
homeowners become aware of conditions or practices on their property that increase the risk of drinking 
water contamination. The H*A*S and F*A*S materials allow a homeowner, farmer, or rancher to assess 
practices and activities for their potential to contaminate ground water. The fact sheets provide 
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information about practices and structures that can help reduce the risk of ground water contamination. 
The project is coordinated by the Idaho Association of Soil Conservation Districts and is available at no 
cost to interested parties. Information on H*A*S may be obtained through their website at 
http://www.uwex.edu/homeasyst/; information on F*A*S may be obtained through their website at 
http://www.uwex.edu/farmasyst/. 
 
5.2.5 Best Management Practices 
Best Management Practices (BMPs) are conservation practices or systems of practices and management 
measures that: 
 

• reduce water quality degradation caused by nutrients, animal waste, toxics, and sediment, as well 
as control soil loss; and 

• minimize adverse impacts on surface water, groundwater flow, and circulation patterns and on the 
biological, chemical, and physical characteristics of wetlands. 

 
BMPs applicable to many potential contaminant sources will either be distributed to those listed in 
Tables 2-3 or made available through the City of Lava Hot Springs. These BMPs can be applicable to 
both point and nonpoint sources of contamination such as abandoned wells, agricultural and homeowner 
usage of fertilizers and pesticides, spill prevention within businesses where chemicals are handled, 
USTs, agrichemical mixing and storage, and private septic systems. Information on how to obtain 
technical and financial assistance for BMP implementation may be found in Sections 5.2.2 through 
5.2.4. The DEQ is available to assist the City of Lava Hot Springs in identifying appropriate BMPs or 
identifying agencies or entities that can help provide BMPs and implementation assistance.  
 
5.2.6 Household Hazardous Waste Collection 
Community Planning Team members and city officials will encourage the development of a local 
household hazardous waste collection day and, at a minimum, will inform residents of household 
hazardous waste collection events within Bannock County or neighboring Lava Hot Springs 
communities. 
 
5.2.7 Water Conservation 
Another non-regulatory management approach that will be pursued by the City of Lava Hot Springs will 
be to encourage water conservation. Water conservation can help a community in many ways, including:  
 
1) Allowing the most efficient use of water within the drinking water system to defer capital 
expenditures to increase the water system capacity; 
2) Reducing the load on municipal or private waste treatment facilities; 
3) Reducing the total quantity of water withdrawn from a ground water aquifer, thus slowing the 
movement of contaminants within the aquifer and allowing a longer period of time for natural processes 
to degrade them; 
4) Reducing the total quantity of water withdrawn from a ground water aquifer by the drinking water 
system, conserving drinking water for consumption by other users down-gradient and thus helping to 
ensure a continued supply for all; and  
5) Controlling the over-application of lawn irrigation water to limit the leaching of agricultural 
chemicals into the groundwater. 
 
5.2.8 Water Quality Data Reviews 
Water quality data from the City of Lava Hot Springs’ Well #1 Fish Creek, Well #2 W, and any ground 
water quality monitoring results in the vicinity of the City of Lava Hot Springs’ Drinking Water 
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Protection Area will be reviewed by the City of Lava Hot Springs’ Drinking Water Protection 
Coordinator and DEQ at least once every three years prior to recertification (currently, certification is 
for a period of three years), or more often if significant new data is made available or water quality 
problems are identified in the vicinity. This will help evaluate trends or identify threats to the City of 
Lava Hot Springs’ drinking water. Ground water quality monitoring results from private wells in the 
Lava Hot Springs area can be provided by the U.S. Geological Survey (USGS). Relevant information 
will be made available to the community via the City of Lava Hot Springs’ Drinking Water Protection 
Coordinator or the appropriate state or federal agencies. 
 
6.0 MANAGEMENT TOOLS AND PROTECTION MEASURES FOR POTENTIAL 
CONTAMINANT SOURCES 
 
The City of Lava Hot Springs’ Drinking Water Protection Community Planning Team has not 
prioritized any specific potential contaminant sources at this writing. The focus of initial implementation 
will be public education and awareness. 
 
The Community Planning Team will evaluate and identify any specific potential contaminant sources as 
part of the annual Plan review. Appropriate management tools and protection measures will be initiated 
as potential contaminate sources are identified. 
 
6.1 Management Tools 
An education program will be initiated and utilized to create public awareness of the vulnerability of the 
City of Lava Hot Springs’ drinking water to potential contaminant sources. Section 9 outlines a 
proposed implementation strategy and schedule.  
 
7.0 CONTINGENCY PLAN 
 
A contingency plan is the blueprint outlining roles and responsibilities in the event that the drinking 
system experiences a disruption due to contamination, loss of power, natural disasters such as drought or 
flooding, or other circumstances where it cannot provide services. The development and implementation 
of a contingency plan increases the likelihood that correct and immediate action will be taken and that 
any damage or potential health risk, both in the long and short term, will be minimized. The contingency 
plan is designed to assist and facilitate community actions in the event of a drinking water emergency. A 
contingency plan will help the City of Lava Hot Springs make well thought-out, educated decisions 
under the most adverse of conditions. Appendix E contains the Contingency Plan for the drinking water 
supply for the City of Lava Hot Springs. Copies of the Contingency Plan should be located in Lava Hot 
Springs’ City Hall, and at the Public Works shop.  
 
7.1 Emergency Spill Response 
The primary concern of any “First Responder” at an emergency is for the immediate public health and 
safety of those citizens involved. In the event of a release of hazardous materials, the designated 
personnel will contact appropriate state and federal agencies for a rapid and concise response. The Idaho 
Bureau of Hazardous Materials Action Plan and Emergency Spill Response Flow Chart (Appendix F) 
will be referred to. The City of Lava Hot Springs will also implement their Contingency Plan in case the 
water system is impacted. Additional information on state and federal agencies with emergency planning 
roles, including phone numbers, can be found in Section VII of the Contingency Plan. 
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8.0 PLANNING FOR NEW WATER SOURCES 
 
This Plan includes a review of water quality and supply, and evaluation of the need for a new water 
source. When a potential need is identified, drinking water protection areas will be estimated to 
determine the safest location for a new water source. New drinking water sources will be delineated in a 
manner consistent with the delineation process for existing drinking water sources. In addition, if there 
are major changes to an existing source’s construction, discharge rate or pumping rate, then the existing 
delineation should be reviewed to ensure that it still represents the appropriate source water protection 
zones. Delineations may be updated or modified if significant new information becomes available. 
 
The delineation for any new or modified well site will be inventoried for any potential contaminant 
sources, and the potential risk to the drinking water system evaluated. The anticipated pumping rate and 
existing knowledge of the aquifer will be used to determine which proposed location for potential new 
wells would provide the least risk of contamination.  The City of Lava Hot Springs will then take 
appropriate actions to prevent unwanted development near the new well site. 
 
8.1 Encroachment 
Encroachment is an issue that is now affecting more and more public water systems throughout the State 
of Idaho. With increasing populations, industrial and commercial developments and the seemingly 
never-ending sprawl of suburbs, communities with groundwater wells and surface intakes once located 
in isolated areas are now facing challenges associated with the steadily increasing number of potential 
contaminant sources surrounding the area. Although a daunting task, the responsibility of addressing 
such an issue and taking actions including but not limited to purchasing land where a new water source 
will be eventually located must rest with the governing members of the community. By taking control of 
and managing the site(s) of existing or new drinking water sources, community leaders are in a position 
of serving their community by guarding its most valuable resource, clean, safe drinking water. 
 
9.0 IMPLEMENTATION STRATEGY 
  
The strategy for implementing this Drinking Water Protection Plan is an important component of any 
local drinking water protection program. Without the continued efforts and support of the Community 
Planning Team, city officials, and the community as a whole, the protection of the City of Lava Hot 
Springs’ drinking water may not be accomplished as intended within this Plan. Table 4 contains the 
schedule outlining the protection strategy and Implementation Schedule developed by the Community 
Planning Team. 
 
This schedule is a guide that the City of Lava Hot Springs will use to implement drinking water 
protection activities. The schedule is designed to implement protection activities that will create a 
sustainable Drinking Water Protection Program addressing the potential contaminant sources identified 
in the Source Water Assessment.  
 
Table 4. Implementation Schedule 
 

Goal Date Protection Activity/ 
Scope of Work 

Potential Contaminant 
Source Addressed/Method 

Year 1, 2004 1. Advertise household hazardous waste 
disposal opportunities at the local landfill; 
enclose information with water bills and mail 
to drinking water users. 
 

All sources/Public awareness and education; 
pollution prevention; BMPs. 
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2. Provide “tips and trivia” BMPs in water 
bills; mail to drinking water users. 
 
3. Evaluate potential contaminant sources 
and rank in terms of wellhead susceptibility. 
 
4. Complete “Security Vulnerability Self 
Assessment Guide for Small Drinking Water 
Systems”; keep document in secured 
location. 

All sources/Public awareness and education; 
pollution prevention; water conservation; 
BMPs. 
 
All sources/Pollution prevention; threat and 
security preparedness. 
 
All sources/Pollution prevention; water 
conservation; threat and security preparedness. 

Year 2, 2005 1. Advertise household hazardous waste 
disposal opportunities at the local landfill; 
enclose information with water bills and mail 
to drinking water users. 
 
2. Provide “tips and trivia” BMPs in water 
bills; mail to drinking water users. 
 
 
3.  Implement security deficiencies and other 

needs as identified in source water 
assessment. 
 
 
4. Consider development and 
implementation of city drinking water 
protection ordinance. 
 
5. Amend Drinking Water Protection Plan to 
include Spring information when Source 
Water Assessment is completed by DEQ. 

All sources/Public awareness and education; 
pollution prevention; BMPs. 
 
 
 
All sources/Public awareness and education; 
pollution prevention; water conservation; 
BMPs. 
 
All sources/Pollution prevention; threat and 
security preparedness. 
 
 
 
All sources/Public awareness and education; 
pollution prevention; water conservation; 
BMPs. 
 
All sources/Public awareness and education; 
pollution prevention; threat and security 
preparedness; BMPs. 

Year 3, 2006 
 

1. Advertise household hazardous waste 
disposal opportunities at the local landfill; 
enclose information with water bills and mail 
to drinking water users. 
 
2. Provide “tips and trivia” BMPs in water 
bills; mail to drinking water users. 
 
 
3. Implement security deficiencies identified 
in source water assessment to ensure security 
measures are taken at wells. 
 
4. Evalute need for city-wide cross-
connection program and implement. 

All sources/Public awareness and education; 
pollution prevention; BMPs. 
 
 
 
All sources/Public awareness and education; 
pollution prevention; water conservation; 
BMPs. 
 
All sources/Pollution prevention; threat and 
security preparedness. 
 
 
All sources/Public awareness and education; 
pollution prevention. 

Year 4, 2007 1. Recertify Drinking Water Protection Plan. All sources/Pollution prevention; water 
conservation; threat and security preparedness; 
BMPs. 

 
 9.1 Planning for the future 
To assure a safe drinking water supply for the City of Lava Hot Springs, the Community Planning Team 
will implement this Drinking Water Protection Plan as a long-term protection strategy for the City’s 
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drinking water supply. The strategy outlined in this Plan will be reviewed and updated as necessary 
(preferably annually) to accommodate changes due to population growth, economic development or 
changes in land use. Table 4 is the implementation schedule for 2004 - 2007. It will need to be updated 
along with the Contingency Plan when the Community Planning Team meets to update this Plan. The 
City of Lava Hot Springs’ Source Water Assessment will be utilized as a tool to help assess potential 
hazards to drinking water quality. The DEQ is available to provide technical assistance to the 
Community Planning Team whenever new potential contaminant sources need to be addressed.   
 
9.2 Community Planning Team 
The Drinking Water Protection Community Planning Team for the City of Lava Hot Springs should 
meet at least annually to coordinate drinking water protection activities and to review and update the 
Implementation Schedule. The meetings should focus on evaluating how well the drinking water 
protection activities are working and to determine whether more outreach needs to be done. These 
meetings should also review and update the potential contaminant source inventory, the Contingency 
Plan, and other sections as appropriate. Meeting notices should be made public to increase participation 
from members within the community. 
 
9.3 Source Water Delineation 
New drinking water sources will be delineated in a manner consistent with the delineation process used 
for the existing drinking water sources. If there are major changes to an existing source’s construction, 
discharge rate or pumping rate, then the existing source water delineation should be reviewed to ensure 
that it still represents the appropriate drinking water protection areas. Source water delineations may be 
updated or modified if significant or new information becomes available. 
 
9.4 Potential Contaminant Source Inventory 
The Community Planning Team will update the potential contaminant source inventory for the Drinking 
Water Protection Area as new, significant potential contaminant sources are noted through general 
observations. If new potential contaminant sources are found, they will need to be added to the existing 
inventory. New potential contaminant sources will also need to be assessed for pollution prevention.   
 
9.5 Contaminant Management Practices  
The Community Planning Team will coordinate efforts to implement the contaminant management 
practices within Section 5.0 in accordance with the Drinking Water Protection Implementation 
Schedule. The Implementation Schedule for the City of Lava Hot Springs includes both regulatory and 
non-regulatory approaches, with the focus on non-regulatory approaches. Public education and 
community involvement are important implementation components. The Community Planning Team 
will organize public education with the assistance of partnering state and federal agencies.  
 
9.5.1 Regulatory Approaches 
The Community Planning Team and city leaders will evaluate the need and desirability of the regulatory 
approaches described below: 
 
Bonding- Facilities may be required to post a bond prior to operation in a drinking water protection 
area. Bonds can cover costs associated with spill response or remediation efforts. 
 
Building Codes- Local building codes offer protection through special standards applicable to facilities 
which are remodeled or constructed in a drinking water protection area. Building codes can require low 
flow fixtures, backflow prevention and other design features to conserve and protect water quality. 
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Design Standards- Design standards typically are regulations that apply to the design and construction 
of buildings or structures. This tool can be used to ensure that new buildings or structures placed within 
a drinking water protection area are designed so as not to pose a threat to the water supply, such as 
requiring an impermeable liner on a settling pond. 
 
Operating Standards- Operating standards are regulations that apply to ongoing land-use activities to 
promote safety or environmental protection. Such standards can minimize the threat to a drinking water 
protection area from ongoing activities such as the storage and use of hazardous substances through 
requirements such as secondary containment and spill response capabilities, or requiring that septic 
systems be properly maintained. 
 
Performance Standards- Performance standards are used to regulate development within drinking 
water protection areas by enforcing predetermined standards for water quality. They may be applied at a 
predetermined ground water monitoring compliance point, at the point of injection, or through the use of 
contaminant source modeling. One example is the requirement that the amount of storm water runoff be 
the same before and after construction when developing or improving a site. 
 
Potential Source Prohibitions or Restrictions- Source prohibitions or restrictions are regulations that 
prohibit or place restrictions on the use of certain chemicals that pose a high risk to water contamination 
such as Atrazine or Trichloroethene, or prohibit or place restrictions on the placement of some high-risk 
potential contaminant sources such as underground storage tanks, underground injection wells, lagoons, 
feedlots, or landfills. 
 
Site Plan Review- Site plan reviews are regulations requiring developers to submit for approval plans 
for developments occurring within a given area. This tool ensures compliance with regulations or other 
requirements made within a drinking water protection area. 
 
Special Permitting or Reviews- Special permits or reviews are used to set conditions for certain uses 
and activities that pose a high risk to water contamination within drinking water protection areas if left 
unregulated. One example is to require that new feedlots within certain drinking water protection area 
zones be required to have a city or county permit or review that requires ground water quality 
monitoring and the use of certain water quality protection management practices. 
 
Subdivision Ordinances- Subdivision ordinances are applied to land divided into two or more subunits 
for sale or development. Local governments use this tool to protect drinking water areas in which 
ongoing development is causing contamination. An example of a subdivision ordinance would be to 
require a minimum lot size for single family homes using septic systems so as to limit septic system 
density and subsequent ground water contamination. 
 
Transport Prohibitions- The transport of chemical compounds, which pose a high risk to water quality 
if spilled, can be restricted within a drinking water protection area by requiring alternative transportation 
routes. 
 
Zoning Ordinance- Zoning ordinances typically are comprehensive land-use requirements designed to 
direct the development of an area. Many local governments have used zoning to restrict or regulate 
certain land uses, which have the potential to contaminate water within drinking water protection areas. 
 
Zoning Overlay-Overlay zones can be used in conjunction with conventional zoning to create special 
districts that protect a drinking water protection area. Overlay zones are applied to areas singled out for 
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special protection, such as a drinking water protection area, and add regulations to those controls already 
in place. This method helps address “grandfathered” potential contaminant sources in drinking water 
protection areas. 
 
9.5.2 Non-regulatory Approaches 
The Community Planning Team will coordinate efforts to implement non-regulatory approaches to 
drinking water protection, with the City of Lava Hot Springs taking the lead role toward implementing 
many of the approaches found in Section 5.2, including Groundwater Guardian community membership 
and educational activities discussed under Sections 5.2.1 and 5.2.2. A major component of the 
implementation strategy is to work with the local community and the various local, state, and federal 
programs and personnel available for implementation assistance. This includes obtaining assistance from 
the Home*A*Syst or Farm*A*Syst coordinator and DEQ Pollution Prevention Program personnel as 
discussed under Sections 5.2.3 and 5.2.4.  
 
The DEQ Source Water/Wellhead Protection Coordinator located at the DEQ-Pocatello Regional Office 
and other appropriate DEQ support personnel, as requested by the Community Planning Team, can 
assist in the area of coordinating support among the various local, state, and federal programs. The DEQ 
Source Water/Wellhead Protection Coordinator will also help with water quality data reviews (Section 
5.2.8) and can assist with public education outreach programs on best management practices (Sections 
5.2.2 and 5.2.5). 
 
The Community Planning Team will work with the local community where desirable to help identify 
and pursue available funding opportunities for implementing different approaches. This can include 
working with the Natural Resources Conservation Service to obtain Environmental Quality 
Improvement Project funds for agricultural BMP implementation or working with the DEQ to obtain 
Nonpoint Source Section 319 BMP implementation funding. Chapter 4 of the Idaho Nonpoint Source 
Management Plan contains a comprehensive list of funding sources available for implementation of 
BMPs.  
 
9.6 Additional Implementation Considerations 
The City of Lava Hot Springs’ Contingency Plan and efforts associated with planning a new well 
location will be updated on an as-needed basis as determined by the Community Planning Team. Once 
source water assessment information is made available, the Community Planning Team will evaluate the 
information, particularly the susceptibility analyses, and decide if there are any needed modifications or 
additions to this Plan or its implementation. Information from capacity development and the City of 
Lava Hot Springs’ water system master plan will also be taken into consideration for drinking water 
protection planning and implementation purposes, as determined by the Community Planning Team.   
 
10.0 SECURITY VULNERABILITY SELF-ASSESSMENT GUIDE FOR SMALL DRINKING 
WATER SYSTEMS 
 
Water systems are critical to every community. Protection of public drinking water systems must be a 
high priority for local officials and water system owners and operators to ensure an uninterrupted 
drinking water supply, which is essential for the protection of public health (safe drinking water and 
sanitation) and safety (fire fighting).  
 
Adequate security measures will help prevent loss of service through terrorist acts, vandalism, or pranks. 
If a system is prepared, such actions may even be prevented. The appropriate level of security is best 
determined by the water system at the local level.  
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A Security Vulnerability Self-Assessment Guide is designed to help small water systems determine 
possible vulnerable components and identify security measures that should be considered. A 
“vulnerability assessment” is the identification of weaknesses in water system security, focusing on 
defined threats that could compromise its ability to provide adequate potable water, and/or water for 
firefighting. This document is designed particularly for systems that serve populations of 3,300 or less.  
This document is meant to encourage smaller systems to review their system vulnerabilities, but it may 
not take the place of a comprehensive review by security experts. 
 
This document is designed for use by water system personnel. Physical facilities pose a high degree of 
exposure to any security threat.  This self-assessment should be conducted on all components of your 
system (wellhead or surface water intake, treatment plant, storage tank(s), pumps, distribution system, 
and other important components of your system). 
 
The Assessment will include an emergency contact list for the system’s use. This list will help the 
system identify who needs to be contacted in the event of an emergency or threat and will help the 
system develop communication and outreach procedures. 
 
The purpose of this document is to start the process of security vulnerability assessment and security 
enhancements.  Security is not an end point, but a goal that can be achieved only through continued 
efforts to assess and upgrade a system. 
 
This is a sensitive document and as such should be stored separately in a secure place at the water 
system.  A duplicate copy should also be retained at a secure off-site location. 
  
Access to this document should be limited to key water system personnel and local officials as well as 
the state drinking water primacy agency and others on a need-to-know basis. Therefore, this document 
will not be included in this report. 
 
11.0 PUBLIC PARTICIPATION 
 
Public participation during the development of this Drinking Water Protection Plan has included the 
below listed items. Additional public participation will be pursued as part of the implementation process.  
 
< Public meetings; 
< Discussion at town council meetings;  
< Articles in local newspapers;  
< Flyers posted at appropriate locations throughout City (Post office, City Hall, convenience stores, 

gas stations, etc.); 
< Community Workshops. 
 
Citizens can obtain updated information on the City of Lava Hot Springs’ Drinking Water Protection 
Plan, implementation efforts, Source Water Assessments, and drinking water issues at the City of Lava 
Hot Springs’ City Hall, and the Public Works Department. 
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Figure A1. Geographic Location of the City of Lava Hot Springs 
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Figure A2. Well #1 Fish Creek Source Water Delineation 
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Figure A3. Well #2 W Source Water Delineation 
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Figure B1. Well Documentation – Well #1 Fish Creek 
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Figure B2. Well Documentation – Well #1 Fish Creek (continued) 



 - 31 - 

 
 

Figure B3. Well Documentation – Well #1 Fish Creek (continued)
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Figure B4. Well Documentation - Well #2 W 
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OVERVIEW OF POTENTIAL CONTAMINANT SOURCES 
 

Table C1 provides an overview of potential contaminant sources and the contaminants that may be 
associated with each source. These sources represent many of the businesses, industries, operations, land 
uses, and environmental conditions that handle, generate, store, apply, dispose of, or provide a pathway 
for the contaminants of concern. The sources are separated into four categories:  

 

1) Commercial/Industrial;  

    2) Agricultural/Rural;  

3) Residential/ Municipal, and 

4) Miscellaneous;  

 

These sources can apply to either ground water or surface water, and many can apply to both ground and 
surface water. Where a potential contaminant source generally applies to only ground water or surface 
water, it is noted within Table C1.  

Table C1. Potential Contaminant Sources (Ground and Surface Water) 
 

Source 
 

Potential Contaminants 1,2,3 
 

Commercial/Industrial 
 

Body Shops/ 
Repair Shops 

 
Waste oils, gasoline and diesel fuels; solvents, acids, 
paints, automotive wastes4, miscellaneous cutting oils. 

 
Car Washes 

 
Soaps, detergents, waxes, miscellaneous chemicals, 
hydrocarbons. 

Automobile 
 

Gas Stations 
 
Petroleum fuels, oil, solvents, miscellaneous wastes. 

 
Boat Services/Repair/Refinishing 

 
Gasoline and diesel fuels, oil, septage from boat waste 
disposal area, wood preservative and treatment 
chemicals, paints, waxes, varnishes, automotive wastes4. 

 
Cement/Concrete Plants 

 
Diesel fuel, solvents, oils, miscellaneous wastes. 

 
Chemical/Petroleum 
Processing/Storage 

 
Hazardous chemicals, solvents, hydrocarbons, heavy 
metals. 

 
Dry Cleaners 

 
Solvents (tetrachloroethylene, petroleum solvents), 
spotting chemicals (trichloroethane, methyl chloroform, 
ammonia, peroxides, hydrochloric acid, rust removers, 
amyl acetate). 

 
Electrical/Electronic Manufacturing 

 
Cyanides, metal sludge, caustic (chromic acid), solvents, 
oils, alkalis, acids, paints and paint sludges, PCBs. 

Fleet/Trucking/Bus Terminals 

 
Waste oil, solvents, gasoline and diesel fuel from 
vehicles and storage tanks, fuel oil, other automotive 
wastes4. 

 
Food Processing 

 
Nitrates, salts, phosphorous, miscellaneous food wastes, 
chlorine, ammonia, ethylene glycol. 



 - 35 - 

 
Source 

 
Potential Contaminants 1,2,3 

 
Furniture Repair/Manufacturing 

 
Paints, solvents, degreasing and solvent recovery 
sludges, lacquers, sealants. 

 
Hardware/Lumber/Parts Stores 

 
Hazardous chemical products in inventories, heating oil 
and fork lift fuel from storage tanks, wood-staining and 
treating products such as creosote, paints, thinners, 
lacquers, varnishes. 

 
Home Manufacturing 

 
Solvents, paints, glues and other adhesives, waste 
insulation, lacquers, tars, sealants, epoxy wastes, 
miscellaneous chemical wastes. 

 
Junk/Scrap/Salvage Yards 

 
Automotive wastes4, PCB contaminated wastes, any 
wastes from businesses5 and households6, oils, lead. 

 
Machine Shops 

 
Solvents, metals, miscellaneous organics, sludges, oily 
metal shavings, lubricant and cutting oils, degreasers 
(tetrachloroethylene), metal marking fluids, mold-release 
agents. 

 
Metal Plating/Finishing/Fabricating 

 
Sodium and hydrogen cyanide, metallic salts, 
hydrochloric acid, sulfuric acid, chromic acid, boric acid, 
paint wastes, heavy metals, plating wastes, oils, solvents.

 
Mines/Gravel Pits 

 
Mine spills or tailings that often contain metals, acids, 
highly corrosive mineralized waters, metal sulfides, 
metals, acids, minerals sulfides, other hazardous and 
nonhazardous chemicals, petroleum products and fuels. 

 
Photo Processing/Printing 

 
Biosludges, silver sludges, cyanides, miscellaneous 
sludges, solvents, inks, dyes, oils, photographic 
chemicals. 

 
Plastics/Synthetics Producers 

 
Solvents, oils, miscellaneous organic and inorganics 
(phenols, resins), paint wastes, cyanides, acids, alkalis, 
wastewater treatment sludges, cellulose esters, 
surfactant, glycols, phenols, peroxides, etc. 

 
Research/University/Hospital 

Laboratories 

 
X-ray developers and fixers7, infectious wastes, 
radiological wastes, biological wastes, disinfectants, 
asbestos, beryllium, solvents, infectious materials, drugs, 
disinfectants, miscellaneous chemicals. 

 
Wood Preserving/Treating 

 
Wood preservatives: creosote, pentachlorophenol, 
arsenic, heavy metals. 

 
Wood/Pulp/Paper Processing and 

Mills 

 
Metals, acids, sulfides, other hazardous and 
nonhazardous chemicals, organic sludges, sodium 
hydroxide, chlorine, hypochlorite, chlorine dioxide, 
hydrogen peroxide, methanol, paint sludges, solvents, 
creosote, coating and gluing wastes. 
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Source 

 
Potential Contaminants 1,2,3 

Agricultural/Rural 
 

Livestock Auction Lots/Boarding 
Stables 

 
Nitrates, phosphorous, bacteria, and viruses, total 
dissolved solids. 

 
Confined Animal Feeding 

Operations 

Slaughter House and Butcher 
Facilities 

Nitrates, phosphorous, chloride, chemical sprays and 
dips for controlling insect, bacteria and viruses, total 
dissolved solids. 

 
Farm Machinery Repair 

 
Automotive wastes4, solvents, fuel. 

 
Crops - Irrigated and Non-irrigated 

 
Pesticides8, nitrate & phosphorous (from fertilizers), 
salts, sediment (from runoff). 

 
Wastewater/Sludge/Manure Land 
Application or Disposal Locations 

 
Nitrates, metals, salts, bacteria and viruses.  

 
Lagoons/Liquid Wastes 

 
Nitrates, livestock sewage wastes, salts, bacteria. 

 
Pesticide/Fertilizer/Petroleum 

Storage & Transfer Areas 
 
Pesticides8, nitrate, phosphorous, petroleum residues. 

 
Residential/Municipal 

 
Airports (Maintenance/Fueling 

Areas) 

 
Aviation fuels, deicers, diesel fuel, chlorinated solvents, 
automotive wastes4, heating oil, building wastes5. 

 
Camp Grounds/RV Parks, Marinas 

 
Septage, gasoline, diesel fuel from boats, pesticides8, 
household hazardous wastes from recreational vehicles 
(RVs)6. 

 
Drinking Water Treatment plants 

 
Treatment chemicals. 

 
Golf Courses 

 
Pesticides8, nitrate, phosphorous, arsenic. 

 
Landfills/Dumps 

 
Organic and inorganic chemical contaminants; waste 
from households6 and businesses5, nitrates, oils, metals, 
solvents. 

 
Motor Pools 

 
Automotive wastes4: solvents, waste oils, fuel storage. 

 
Railroad 

Yards/Maintenance/Fueling Areas 

 
Diesel fuel; herbicides for rights-of-way8, creosote from 
preserving wood ties, solvents, paints, waste oils. 

 
School Maintenance Facilities 

 
Machinery/vehicle serving wastes, gasoline.4. 

 
Septic Systems (large community 

systems or 10 single systems on 40 
acres) 

 
Bacteria, viruses, nitrates, salts, dissolved solids, 
improperly disposed of household or business wastes5,6,9.

 
Utility Stations/Maintenance Areas 

 
PCBs from transformers and capacitors, oils, solvents, 
sludges, acid solution, metal plating solutions 
(chromium, nickel, cadmium). 
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Source 

 
Potential Contaminants 1,2,3 

Waste Transfer/Recycling Stations Residential and commercial solid waste residues. 
 

Wastewater Effluent to Surface 
Waters (primarily surface water 

concern) 

 
Municipal wastewater, sludge10, treatment chemicals11, 
nitrates, heavy metals, bacteria, nonhazardous wastes. 

 
Miscellaneous 

 
Above Ground Storage Tanks 

 
Diesel, gasoline, other chemicals. 

 
Construction/Demolition Areas 
(Plumbing, Heating, and Air 
Conditioning, Painting, Carpentry, 
Flooring, Roofing and Sheet Metal 
etc.) 

 
Solvents, asbestos, paints, glues and other adhesives, 
wastes insulation, lacquers, tars, sealants, epoxy waste, 
miscellaneous chemical wastes, explosives, sediment. 

 
Historic Gas Stations 

 
Diesel fuel, gasoline, kerosene. 

 
Historic Waste Dumps/Landfills 

 
Leachate, organic and inorganic chemicals, waste from 
households6, and businesses5, nitrates, oils, heavy metals, 
solvents. 

 
Injection Wells/Dry Wells/Sumps 
(primarily ground water concern) 

 
Storm water runoff, used oils, antifreeze, gasoline, 
solvents, other petroleum products, pesticides8, and other 
chemical substances. 

 
Storm Water Drainage to Surface 
Waters (primarily surface water 

concern) 
Storm water runoff, oils, antifreeze, metals, sediment, 
and pesticides, and a wide variety of other substances.  

 
Military Installations 

 
Wide variety of hazardous and nonhazardous wastes 
depending on the nature of the facility, diesel fuels, jet 
fuels, solvents, paints, waste oils, heavy metals, 
radioactive wastes, explosives. 

 
Surface Water - 

Stream/Lakes/Rivers/Recharge Sites  

 
Ground Water: bacteria and viruses, cryptosporidium. 

Surface Water: nitrates, pesticides, sediment from Ag. 
return drains. 

 
Transportation Corridors 

 
Herbicides in highway right-of-way8, road salt (sodium 
and calcium chloride), road salt anti-corrosives 
(phosphate and sodium ferrocyanide), automotive 
wastes4, nitrate or phosphorous from fertilizer use. 

 
Forest Roads /Logging 

(primarily surface water concern) 
 
Sediment, fuel spills.  

 
Landslides/Burn Areas  

(primarily surface water concern) 
 
Sediment. 

 
Underground Storage Tanks 

 
Diesel, gasoline, heating oil, other chemical and 
petroleum products. 
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Source 

 
Potential Contaminants 1,2,3 

Unsealed or Abandoned Wells, and 
Test Holes (primarily ground water 

concern) 

Storm water runoff, solvents, nitrates, septic tanks, 
hydrocarbons, and a wide variety of other substances. 

 
1. In general, surface or ground water contamination stems from the misuse and improper disposal of 
liquid and solid wastes; the illegal dumping or abandonment of household, commercial, or industrial 
chemicals; the accidental spilling of chemicals from trucks, railways, aircraft, handling facilities, and 
storage tanks; or the improper siting, design, construction, operation, or maintenance of agricultural, 
residential, municipal, commercial, and industrial drinking water wells and liquid and solid waste 
disposal facilities. Contaminants also can stem from atmospheric pollutants, such as airborne sulfur and 
nitrogen compounds, which are created by smoke, flue dust, aerosols, and automobile emissions, fall as 
acid rain, and percolate through the soil. When the sources listed in these tables are used and managed 
properly, water contamination is not likely to occur. 
2. Contaminants can reach ground water from activities occurring on the land surface, such as industrial 
waste storage; from sources below the land surface but above the water table, such as septic systems; 
from structures beneath the water table, such as wells; or from contaminated recharge water. 
3. This table lists the most common potential contaminants, but not all-potential contaminants. For 
example, it is not possible to list all potential contaminants contained in storm water runoff or from 
military installations. 
4. Automobile wastes can include gasoline; antifreeze; automatic transmission fluid; battery acid; engine 
and radiator flushes; engine and metal degreasers; hydraulic (brake) fluid; and motor oils. 
5. Common wastes from public and commercial buildings include automotive wastes; and residues from 
cleaning products that may contain chemicals such a xylenols, glycol esters, isopropanol, 1, 1, 1, -
trichloroethane, sulfonates, chlorinated phenols, and cresol. 
6. Households wastes include common household products that can contain a wide variety of toxic or 
hazardous components. 
7. X-ray developers and fixers may contain reclaimable silver, glutaldehyde, hydroquinone, potassium 
bromide, sodium sulfite, sodium carbonate, thiosulfates, and potassium alum. 
8. Pesticides include herbicides, insecticides, rodenticides, and fungicide. EPA has registered 
approximately 50,000 different pesticide products for use in the United States. Many are highly toxic 
and quite mobile in the subsurface. 
9. Septic tank/cesspool cleaners include synthetic organic chemicals such as 1, 1, 1,-trichloroethane, 
tetrachloroethylene, carbon tetrachlorine, and methylene chloride. 
10. Municipal wastewater treatment sludge can contain organic matter, nitrates; inorganic salts; heavy 
metals; coliform and noncoliform bacteria; and viruses. 
11. Municipal wastewater treatment chemicals include calcium oxide; alum; activated alum; polymers; 
ion exchange resins; sodium hydroxide; chlorine; ozone; and corrosion inhibitors. 
Source:  Adapted from EPA (1993). 
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- Example - 
Drinking Water Protection Ordinance 

 
SECTION 1. Short Title and Purpose. 
 
A. This ordinance shall be known as the "Drinking Water Protection Plan". 
 
B. It is the purpose of this ordinance to promote the public health, safety, and general welfare and to 

minimize public and private loses due to contamination of the public water supply, and to 
formalize ground water protection/pollution abatement and control procedures. Specific goals are 
to: 

 
 1. Protect human life and health; 
 
 2. Insure that the public is provided with a sustainable safe potable water supply; 
 
 3. Minimize expenditure of public money for pollution remediation projects; 
 
 4. Minimize regulations on land use, and 
 
 5. Minimize business interruptions. 
 
SECTION 2. Definitions.  When used in this ordinance, the following words and phrases shall have 
the meanings given in this section: 
 
A. Agricultural Runoff Waste Water. Water diverted for irrigation but not applied to cropland, or 

runoff of irrigation tail water from the cropland as a result of irrigation. 
 
B. Aquifer Remediation Related Wells.  These wells shall include those used to prevent, control, 

or remediate aquifer pollution, including--but not limited to--Superfund sites. 
 
C. Community Water System. A public water system which serves at least fifteen (15) service 

connections used by year-round residents, or regularly serves at least twenty-five (25) year-round 
residents. 

 
D. Facility. Refers to any business or corporation that is built, installed or established to serve a 

particular purpose. 
 
E. Hazardous Waste Disposal Facility. A hazardous waste treatment, storage, or disposal facility 

which receives hazardous material as described in Part 40 Chapter 260.1 of the Code of Federal 
Regulations. 

 
F. Hazardous Waste or Material. Any waste or material which, because of its quantity, 

concentration, physical, chemical or infectious characteristics may: 
  
 1. Cause or significantly contribute to an increase in mortality or an increase in serious 
 irreversible or  incapacitating reversible illness; or 
 
 2. Pose a substantial present or potential hazard to human health or to the environment when 
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improperly treated, stored, transported, disposed of or otherwise managed; or 
 

3. Any material or substance designated as a hazardous or toxic substance defined by Title 40 
Part 261.3 of the Code of Federal Regulations, or any material or substance designated as a 
hazardous or toxic substance by the State of Idaho, acting through the DEQ or any successor 
agency. 

 
G. Injection. The sub-surface emplacement of fluids. 
 
H. Livestock Confinement Operation. As defined elsewhere in the Code. 
 
I. Non-Community Water System. A public water system that is not a community water system. 
 
J. Public Water System. A system that provides the public with piped water for human 

consumption, if such system has at least fifteen (15) service connections or regularly serves an 
average of at least twenty-five (25) individuals daily at least sixty (60) days out of the year.  
Such term includes: 

 
 1. Any collection, treatment, storage, and distribution facilities under control of the operator of 
  such system, and used primarily in connection with such system; and 
 
 2. Any collection or pretreatment storage facilities not under such control that are used primarily 
  in connection with such system. 
 
 A public water system is either a "community water system" or a "non-community water 

system." 
 
K. Sanitary Landfill. A solid waste disposal operation where the wastes are spread on land in thin 

layers, compacted to the smallest practical volume, and covered with cover material once each 
day of operation in order to safeguard against environmental pollution, nuisances, and health 
hazards. 

 
L. Special Drainage Wells. Used for disposing of water from sources other than direct 

precipitation.  Examples of this well type include: landslide control drainage wells, potable water 
tank overflow drainage wells, swimming pool drainage wells, and lake level control drainage 
wells. 

 
M. Storm Water Runoff. Water discharged as a result of rain, snow, or other precipitation. 
 
N. Time of Travel Districts (TOT). The time required for ground water to move from a specific 

point to a well. 
 
O. Underground Injection Well. Any excavation or artificial opening into the ground which meets 

the following three criteria: 
 
 1. A bored, drilled or dug hole, or a driven mine shaft, or a driven well point; and 
 
 2. It is deeper than its largest straight-line surface dimension; and 
 
 3. It is used for or intended to be used for injection. 
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P. Drinking Water Protection Overlay District (DWP). A land use designation on the Land Use 

Map, or a zoning designation on a zoning map, that modifies the basic underlying designation in 
some specific manner. The Drinking Water Protection Overlay District will also appear in the 
Hazardous Component of the Comprehensive Plan. A map will define specific area districts 
centering on wells supplying drinking water to a public water system. The map is delineated 
using one of the following methods: 

 
 1. Calculated Fixed Radius;  
 
 2. Arbitrary Fixed Radius; 
 
 3. Simplified Variable Shapes; 
 
 4. Semi-analytical, and Analytical Methods; 
 
 5. Hydrogeologic Mapping; 
 
 6. Numerical Modeling; and 
 
 and following the guidelines established in the Idaho Wellhead Protection Plan. 
 
Q. Community Wellhead. The upper terminal of a well including adapters, ports, seals, valves and 

other attachments. 
 
R. Drinking Water Protection Overlay District IA. A minimum fixed radius extending no less 

than fifty (50) feet radially from the wellhead supplying potable water to the public water 
supply(s). 

 
S. Drinking Water Protection Overlay District IB.  A three (3) year time of travel district (TOT) 

as defined in Section 2. 
 
T. Drinking Water Protection Overlay District II. A six (6) year time of travel district (TOT) as 

defined in Section 2.  
 
U. Drinking Water Protection Overlay District III. A ten (10) year time of travel district (TOT) 

as defined in Section 2. 
 
SECTION 3. Establishment of Drinking Water Protection Overlay District.  There is hereby 
established a drinking water protection overlay district identified and described as all the area within the 
ten (10) year TOT district around public water supplies as shown on the official zoning map. It is further 
established that these areas be composed of four(4) districts; Drinking Water Protection Overlay District 
IA, Drinking Water Protection Overlay District IB, Drinking Water Protection Overlay District II, and 
Drinking Water Protection Overlay District III as they are defined in this Chapter. The Board of 
Commissioners may record with the County Recorder's Office a metes and bounds description of the 
Drinking Water Protection Overlay District. 
 
SECTION 4. Prohibited uses within Zone IA of the Drinking Water Protection Area.  Uses 
permitted within Zone IA shall be limited to necessary public water supply wellhead equipment 
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including the following, wellhead facility buildings, water storage tanks, disinfection equipment, 
disinfection chemical storage and approved landscaping.  All other uses shall be prohibited. 
 
SECTION 5. Prohibited uses within Zone IB of the Drinking Water Protection Area.  The 
following uses or conditions shall be and are hereby prohibited within Zone IB of the Drinking Water 
Protection Areas: 
 
A. Sanitary landfills; 
 
B. Livestock Confinement Operations; 
 
C. Hazardous waste Disposal Facility;   
 
D. Injection well is a prohibited use except for the following: 
 
 1. Closed systems.  
 
E. Existing sewer lines shall not be closer than one hundred (100) feet of a wellhead or of new sanitary 
 system and sewer lines shall not be closer than one hundred fifty (150) feet of a wellhead; 
 
F. Existing septic tanks or drain fields shall not be closer than one hundred (100) feet of a wellhead and 
 new installation of septic tanks or drain fields shall not be closer than two hundred (200) feet away from 
 the wellhead; 
 
G. Junk or salvage yards; 
 
H. Disposal of waste oil, oil filters, tires and all other petroleum products; and 
 
I. All manufacturing or industrial businesses involving the collection, handling, manufacture, use, 
 storage, transfer or disposal of any hazardous solid or liquid material or waste having a potential impact 
 on groundwater, and any land use activities posing a hazard or threat to existing ground water quality, 
 except upon issuance of a Special Use Permit. The Special Use Permit process may be instigated by the 
 Zoning Administrator during the application review process. 
 
SECTION 6. Prohibited Uses within Zone II of the Drinking Water Protection Area. The following 
uses or conditions shall be and are prohibited within Zone II of the Drinking Water Protection Area: 
 
A. Sanitary landfills; 
 
B. Hazardous Waste Disposal Facility; 
 
C. Injection well is a prohibited use except for the following: 
 
 1. Deep well injection (below 18 feet in depth): 
 
  a. Geothermal Heat; 
 
  b. Heat Pump Return; and 
 
  c. Cooling Water Return. 
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 2. Shallow well injection only (less than 18 feet in depth), including: 
 
  a. Storm Runoff; 
 
  b. Agricultural Runoff Waste Water; 
 
  c. Special Drainage Water; 
 
  d. Aquifer Recharge; 
 
  e. Aquifer Remediation; and 
 
  f. Septic Systems (General). 
 
D. All manufacturing or industrial businesses involving the collection, handling, manufacture, use, 
 storage, transfer or disposal of any hazardous solid or liquid material or waste having potential impact 
 on groundwater, and any land use activities posing a hazard or threat to existing ground water quality, 
 except upon issuance of a Special Use Permit.   The Special Use Permit process may be instigated by 
 the Zoning Administrator during the application review process. 
 
SECTION 7. Prohibited Uses within Zone III of the Drinking Water Protection Area.  The 
following uses or conditions shall be and are prohibited within Zone III of the Drinking Water 
Protection area: 
 
A. Injection well is a prohibited use except for the following: 
 
 1. Deep well injection (below 18 feet in depth): 
 
   a. Geothermal Heat; 
 
  b. Heat Pump Return; and 
 
  c. Cooling Water Return. 
   
 2. Shallow well injection only (less than 18 feet in depth): 
  
  a. Storm Runoff; 
 
  b. Agricultural Runoff Waste Water; 
 
  c. Special Drainage Water; 
 
  d. Aquifer Recharge; 
 
  e. Aquifer Remediation; and 
 
  f. Septic Systems (General). 
 
B. All manufacturing or industrial businesses involving the collection, handling, manufacture, use, 
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 storage, transfer or disposal of any hazardous solid or liquid material or waste having potential impact 
 on groundwater, and any land use activities posing a hazard or threat to existing ground water quality, 
 except upon issuance of a Special Use Permit.  The Special Use Permit process may be instigated by the 
 Zoning Administrator during the application review process. 
 
SECTION 8. Notice of Proposed Action to Operator of Public or Community Water Supply.  
Whenever there is a request which requires a Special Use Permit from the Planning and Zoning 
Commission for land lying within a Drinking Water Protection District, written notice of the hearing 
shall be given to the entity operating the public or community water supply within that overlay district. 
The Planning and Zoning Commission may require a granting of easements for monitoring wells if the 
commission deems it appropriate for protection of the public water supply. 
 
SECTION 9. Non-Conforming Uses. Any legal use existing at the time of the adoption of this 
ordinance and listed as a prohibited use herein, shall become a legal non-conforming use and may not be 
expanded or improved except as otherwise provided in the zoning ordinance. 
 
SECTION 10. Enforcement. It shall be unlawful for any person, corporation, government entity or 
business to occupy or use the land within the area designated in the Drinking Water Protection Overlay 
District of Zone IA and IB, II, and III contrary to, or in violation of, any of the provisions of this 
Chapter. 
 
SECTION 11. Amendments. Proposed amendments will require advance notice to all entities operating 
public or community  water supplies that this ordinance effects. 
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City of Lava Hot Springs  
P.O. Box 178 

Lava Hot Springs, ID 83246 
 
I. INTRODUCTION 
 
The purpose of contingency planning is to establish, provide and keep updated certain emergency 
response procedures which may become necessary in the event of a partial or total loss of public water 
supply service as a result of natural disasters, chemical contamination, mechanical failure, or civil 
disorders. This Contingency Plan is the procedural guide for responding to such emergencies. This Plan 
is coordinated with the Idaho Department of Environmental Quality.  
 
Regardless of protection strategies and efforts to prevent contamination or exposure of the municipal 
water system to harmful materials, it is recognized that contamination may still occur, either from 
accidental chemical release, intentional acts of vandalism, or as unforeseen results of the otherwise legal 
use of hazardous materials. To that end, the Community Planning Team has established this 
Contingency Plan as a strategy guide for emergency actions should such an incident occur. The Plan is 
developed on the premise that accidental chemical releases or leaching of agricultural chemicals are the 
most likely serious threat. However, the provisions of this Contingency Plan may be employed in any 
event that poses a threat to the municipal drinking water system. If deemed of sufficient severity, the 
Mayor may declare a state of emergency or disaster under the provisions of Idaho Code Chapter 10, 
Title 46, Idaho Emergency Preparedness Act in order to request resource and support assistance from 
Bannock County, the State of Idaho, and/or federal agency sources. 
 
II. HAZARD ANALYSIS/RISK ASSESSMENT 
 
The Community Planning Team has conducted an initial hazard analysis and risk assessment. Derived 
through discussion, historical occurrence and review of available statistical reports, the Community 
Planning Team has assigned a priority class to each identified hazard/threat, and a probability rating. 
Outcome of the process indicates that the most likely and most significant threat to the existing 
municipal water supply is unintentional contamination through agricultural chemicals or livestock 
operations, and chemical contamination from a transportation accident or incident on U.S. Highway 30 
or Bannock County roads near wells or the spring complex. The following table illustrates 
contamination sources considered. 
 
Table E1. Threats/Hazards Considered 
Priority Threat/Hazard Highly 

Probable 
Probable Possible Possible 

but 
Unlikely 

1 Agricultural Chemical Leaching  X   
2 Chemical Spill – Transportation Related  X   
3 Chemical Spill – Accidental/Residential   X  
4 Intentional Contamination – Vandalism or 

Terrorism 
  X  

5 Natural Contamination (Natural Sources)    X 
6 Intentional Contamination or Criminal 

Act 
  X  
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III. PUBLIC WATER SUPPLY CHARACTERISTICS 
 
General: The Lava Hot Springs Municipal Water System consists of two 400,000 gallon reservoirs 
located on the south side of the City. The reservoirs store the City’s drinking water supply from various 
sources. The primary source is a series of buried spring collectors in the Fish Creek area east of town. 
The springs feed to a common collector box along Fish Creek and are fed to the well house further down 
the Fish Creek drainage. A chlorinating system and well are located at the well house, where well water 
and spring water are chlorinated prior to transport to the reservoirs. The system also employs a well 
(Well #2) located west of town along Maughan Road. A third well (Well #3) is located in the City on 
North 4th West, however due to mineral content, Well #3 is used for park watering and fire fighting 
purposes only, and is not available for domestic use. The municipal water distribution system and 
firewater (hydrant) distribution system are a single, common system. 
 
Table E2. Water System Characteristics 
Storage 800,000 gallons (sufficient to supply 7 days or more domestic use 

without outside watering 
Drinking Water Supply Source Fish Creek Spring Complex (Springs 1,2,3,4,5,6) and Well #1 and #2 
Treatment Method Chlorination through chlorine liquid injection 
People Served 540 primary population; 1,000 people average seasonal population 
Distribution Method System is pressurized through gravity flow 
 
Table E3. Water System Source Characteristics 
Specifications Well #1 

Fish 
Creek 

Well #2 
Maughan 
Road 

Spring 1 
Fish 
Creek 

Spring 2 
Fish 
Creek 

Spring 3 
Fish 
Creek 

Spring 4 
Fish 
Creek 

Spring 5 
Fish 
Creek 

Spring 6 
Fish 
Creek 

Source 
Capacity gpm) 

 
350 

 
100 

      

Source Depth Unknown 500       
Total Depth 225 560 Unknown Unknown Unknown Unknown Unknown Unknown
Production 
(gpm) 

350 100       

 
IV. CONTINGENCY PLAN – CONCEPT OF OPERATION 
 
Upon notification of an emergency or other event that impacts or threatens to impact the municipal 
water system, the City Maintenance Supervisor and City Mayor will be notified immediately. The City 
Maintenance Supervisor will serve as the lead coordinator for mitigation or redemption efforts. A 
representative of the City will participate in unified command structure to assist in managing and 
mitigating the emergency incident. 
 
A. CHEMICAL RELEASE ACTION STEPS 
The following emergency action guide will be implemented in the event of a chemical release or spill 
that may threaten any portion of the water supply system: 
 
1. EMERGENCY ACTION STEPS: 
Appendix A of this Contingency Plan establishes a one-page Emergency Action Guide that should be 
implemented immediately upon discovery of a chemical spill or other event that threatens a municipal 
water source. The “flow-chart” style Emergency Action Guide considers the best protective steps to 
maintain system integrity is to isolate, and then investigate further. It MUST be understood, however, 
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that no one should enter into a hazardous environment unless properly trained and equipped to do so. 
Actions should be taken using the Idaho Hazardous Materials Response Plan and the Department of 
Transportation (DOT) Guidebook to determine exclusion zones and protective actions. 
 

• If not already established by emergency response agencies, an Incident Command System (ICS) 
will be established. If ICS is already established, the City Maintenance Supervisor and/or Mayor 
will coordinate and maintain liaison with the Incident Commander to assess threat and 
implement water system protection measures. 

• If not already done by the Incident Commander, Idaho State Communications Center (State 
Com) will be notified of the chemical release (1-800-632-8000). 

• Working with the Mayor, City Council and City Clerk, public notifications, water usage 
restrictions, and use priority protocol will be implemented as necessary. 

• The Maintenance Supervisor will initiate system source isolation (e.g. shutting down wells, 
isolating spring sources, etc.) as determined appropriate for the event. 

• Idaho Department of Environmental Quality (DEQ) Southeast Idaho District Health, and the 
Idaho Department of Water Resources (IDWR) will be consulted and coordinated with to ensure 
mediation and safety of delivered drinking water. 

• If the event so impacts the water system as to be unusable, the need to supply supplemental 
drinking water (bottled water, etc.) will be assessed and determined by the City leadership. If the 
need is beyond the scope or capability of the City, the Mayor will declare a state of emergency. 

• In keeping with the County Emergency Operations Plan, the County Office of Emergency 
Management and the Bureau of Disaster Services Southeast Area Field Officer (BDS AFO) will 
be notified. In the event that needed resources are not available within the County, the County 
Emergency Manager and BDS AFO will work through the State Emergency Operations Center 
to facilitate resource requests. 

 
2. PRIORITY OF USERS DURING WATER SUPPLY EMERGENCIES 
During periods of water system emergencies, priorities of use may be established depending upon the 
severity and anticipated duration of the emergency. Those services and uses determined less critical to 
public health and safety will be suspended for a period to be determined by City government. This 
Contingency Plan is developed to pre-plan the management of a water system emergency, and shall not 
be deemed to contravene the authority of the City governmental leadership. It is recognized the City 
government may exercise its authority and impose other more or less restrictive controls, based upon the 
particular event. Water storage values provided in Table E2 do not include water needed for fire 
suppression. 
 
The following priority of use will be established: 
 
Table E4. Water Restrictions and Priority Use during Emergency Conditions 

WATER RESTRICTIONS AND USE PRIORITY 
 Use Advisory Priority Use Prohibited Use 
Level 1: Minor 
contaminants – follow 
Health District 
recommendations 

Boil Order Drinking Water 
Firefighting 

Yard and other uses 

Boil Order for domestic 
uses 

 
No restrictions 

Level 2: Reduced 
supply due to source 
closure or limitation 
(including drought) 

Watering Restriction 
Notice 

Drinking Water 
Firefighting 

Limited yard and other 
uses 

Yard or garden use by 
scheduled watering 

hours ONLY 
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Level 3: Reduced 
supply due to source 
closure limitation 
(including drought) 

Watering Restriction 
Notice 

Drinking Water 
Firefighting 

NO OUTSIDE 
WATER USE 

Level 4: Serious health 
hazard affecting 
reservoir 

Bottled Water ONLY 
All media outlets 

Firefighting ONLY NO DOMESTIC USE 

Level 5:  Serious 
environmental and 
health hazard, affecting 
reservoir 

Bottled Water ONLY 
No contact with water 

All media outlets 

NO USE ALLOWED ANY USE OR 
CONTACT 

PROHIBITED 

 
V. SHORT-TERM REPLACEMENT ALTERNATIVES 
 
A. In the event it becomes necessary to isolate the Fish Creek sources (Springs and Well #1), reservoir 
storage can be supplemented by Well #2 for a short period of time. However, due to limited volume, that 
source will not adequately replace normal City needs. Such a strategy would have to be supplemented 
with water use restrictions and other source supplementation. The City would work through the 
Southeast District Health Department to identify certified shippers who could be contacted to haul 
potable water by truck and supplement the reservoir storage. 
 
B. Depending upon the anticipated duration of the event, the City may request support from the Idaho 
National Guard Potable Water Transportation Purification Unit at Boise. Such requests must be made 
through the Idaho Bureau of Disaster Services (BDS) and can be fulfilled by contacting the Bannock 
County Emergency Services Department or the Idaho BDS Area Field Officer by contacting State 
Communications at 1-800-632-8000. 

 
 C. The City may have to identify and contract commercial water purification specialist companies to 

provide short or long-term water purification services until the problem can be remedied. 
 

VI. INVENTORY OF AVAILABLE RESOURCES FOR EMERGENCY USE 
 
A. Locally Available Resources: 
 Shawn’s Market – Bottled water (limited supply) 
 Culligan Water Company – Bottled water and filtration service 
 Snake River Sanitation – Certified Drinking Water Hauler 
  518 West Highway 39 
  Blackfoot, ID 83221 
  (208) 785-4868 
 
B. State assets available through the Idaho Bureau of Disaster Services 
 Idaho National Guard potable water tanks – transportable 
 Idaho National Guard – Water Purification System – transportable 
 
(The following State resources are available to assist and may be contacted via State Communication at 
1-800-632-8000). 
 
C. Region 5 Hazardous Materials Response Team 
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D. Southeast District Health 
 
E. Idaho Department of Environmental Quality, Pocatello Regional Office 
 
F. Construction Equipment: 

• Back Hoe and Truck 
o Marshal Burgin (208) 776-5570 
o Kit Tillotson Construction (208) 776-5829 
o Hall Excavation (208) 776- 5540 or Cellular (208) 251-3488 

 
G. Chemical Spill Control (Booms, absorbent pads, etc.) 

• NORCO, Pocatello 
 
VII. LOCAL INCIDENT ASSESSMENT TEAM 
 
Upon notification of a water system emergency, and as soon as possible, an Incident Assessment Team 
will be assembled to assess impact to the water system, long-range outlook, and alternatives for 
rectifying the situation. The Team will also advise City government on recommendations concerning 
public health and meeting immediate needs of the population. The Team will include, but may not be 
limited to, those positions identified in the table below: 
 
Table E5. Local Incident Assessment Team 

Local Incident Assessment Team 
City Government City Mayor 
City Government Council Person with Water System oversight 
System Specialist City Maintenance Supervisor 
Environmental Oversight/Regulatory Idaho Department of Environmental Quality 
Water Permitting/Advisory/Regulatory Idaho Department of Water Resources 
Public Health Southeast Idaho Health District 
Engineering Specialist TBD as needed 

 
VIII. PUBLIC ANNOUNCEMENT PLAN 
 
A. PUBLIC NOTIFICATIONS: Upon notification of an incident impacting the municipal water 
system, and upon recommendation from the Maintenance Supervisor, regulatory agencies or other 
relevant sources, the Mayor and/or City Council will order the appropriate level of public notification to 
be made. The provisions of this Plan will guide the level of notification used, however, the particular 
threat or seriousness of impact shall be the deciding factor as to the level and method of public 
notification. 

 
B. MEDIA OUTLETS: Depending upon the nature of the threat, the severity and seriousness of 
potential public health implications, the City leadership will decide upon a method to disseminate of 
public notification. The Southeast District Health Department and its Health Alert Network (HAN) 
should not be overlooked as a resource for notification, and special expertise in dealing with media 
information issues. The following are notification methods and media outlets that may be employed at 
the discretion of City leaders: 
 
1. Mailers and posted public announcements 

• Utility Bill mailers 
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• Special Announcement mailers 
• Public Announcements posted throughout the City 

 
2. Local and area newspapers 

• Lava News (monthly) 
• Idaho State Journal (daily) 
 

3. Broadcast media (Public Service Announcements) 
• KWIK Radio 
• KSEI Radio 
• KIDK TV Channel 3 
• KIFI TV Channel 8 
• KPVI TV Channel 6 

 
4. Bannock County REVERSE 911 SYSTEM 
 Available through Bannock County Sheriff’s Department (208) 236-7111 or (208) 236-7114 
 
5. Idaho Emergency Alert System (For immediate public health and safety) 

• Central Activation Center (CAC) 
• Idaho State Communications Center 1-800-632-8000 
• National Weather Service NOAA Weather Radio (NWR) 

• Automatically included via EAS Activation 
• All LOCAL Broadcast Media 

 Automatically included via EAS Activation 
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EMERGENCY ACTION GUIDE 
Well Head Protection Plan 

 
If a hazardous chemical incident occurs in the Drinking Water Protection Area and is likely to 
pose a threat to drinking water sources (springs, wells or reservoir), implement the emergency 

action steps below immediately. 
 

IMPORTANT: Remain up hill and upwind of any chemical release area. Coordinate with the 
Incident Commander of emergency response agencies and provide assistance relative to protecting 

the municipal water sources. Activate the Idaho Emergency Response Plan by contacting State 
Comm at: 

1-800-632-8000 
EMERGENCY ACTION STEPS 

 
 

Figure E1. Emergency Action Guide 
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APPENDIX F 
 

Idaho Emergency Response Flow Chart 
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Figure F1. Idaho Emergency Response Flow Chart 
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APPENDIX G 
 

Drinking Water Protection Plan 
Certification Checklist 
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Drinking Water Protection Plan Certification Checklist 
 

 
Public Water System Name:  City of Lava Hot Springs 
 
Local Contact: J. Tony Hobson 
 
Date Returned to Water System:  ________________________________ 
 
Drinking Water Protection Plan      Approved _____ Disapproved _____ 
 
Idaho Drinking Water Protection Plan guidance - Protecting Drinking Water Sources in Idaho, August 2000 Pg. 28 of the document 
states  “If a plan is found to satisfy all eight elements, then the community will be recognized by DEQ as having a “State Certified 
Plan”.   Additionally, supporting information describing each of the required elements is referenced as well.”  
 
Required Elements of Certified Source Water Protection Plan   Element Addressed 
 
Element 1 Description of Planning Team Participant Roles and     Yes No 

Duties (Reference Step 1: Formation of a Community 
Planning Team) 
 

Element 2 Delineation of the Drinking Water Protection Area    Yes No 
(Reference Step 2: Delineation of the Land Area to be 
Protected) 
 

Element 3 An Inventory of Potential Sources of Contamination    Yes No 
  (Reference Step 3: Identification of Potential Contaminant 
  Sources) 
 
Element 4 Management Tools and Protection Measures that will    Yes No 
  be Pursued to Manage Potential Sources of Contamination 
  (Reference Step 4: Development and Implementation of 
  a Management Plan for Drinking Water Protection Area) 
 
Element 5 A Contingency Plan (Reference Step 5a: Development of   Yes No 
  a Contingency Plan) 
 
Element 6 A Protection Strategy for New Wells or Intakes (Reference   Yes No 
  5b: Planning for Future Drinking Water Sources) 
 
Element 7 A Public Participation and Education component    Yes No 
 
Element 8 An Implementation Strategy (what will be done, when it   Yes No 
  will be done, and by whom) 
   
If a plan is found to satisfy all eight elements, then the community will be recognized by DEQ as having a "State Certified 
Plan". This certification will cover a three year period, after which recertification can be pursued by the community.  
Recertification will include an evaluation of the community's success in implementing drinking water protection as a measure 
of the community's strategy (Element 8). 
 
 
Reviewers    Agency/Affiliation 
 
__________________                        ___________________________ 
 
__________________                        ___________________________ 
 
__________________                        ___________________________ 
 
__________________                        ___________________________ 
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Glossary 
 
Aquifer – A geologic formation, group of formations, or part of a formation that is saturated and 
sufficiently permeable to transmit economic quantities of water to wells and springs. 
 
Aquitard - A geologic unit of low-permeability that can store ground water and also transmit it slowly 
from one aquifer to another. 
 
AST (Aboveground Storage Tank) – Sites with aboveground storage tanks. 
 
Best Management Practices (BMPs) – Conservation practices or systems of practices and management 
measures that (1) reduce water quality degradation caused by nutrients, animal waste, toxics, and 
sediment, as well as control soil loss; and (2) minimize adverse impacts on surface water, groundwater 
flow, and circulation patterns and on the biological, chemical, and physical characteristics of wetlands. 
 
Capacity – The flow rate that a pump is capable of producing; a water utility’s ability to have resources 
available to meet the water service needs of its customers. In this context, capacity is the combination of 
plant- and service-related activities necessary to meet the quantity, quality, peak loads, and other service 
needs of the various customers or classes of customers served by the utility. 
 
Community System – A public water system serving at least 15 service connections used by year-round 
residents or regularly serving at least 25 year-round residents.  
 
Contaminant – Any physical, chemical, biological, or radiological substance or matter in water. 
 
Contaminant Source Inventory – A record of the activities on a watershed or aquifer recharge area 
that have a potential to contaminate water. 
 
Contingency Plan – A document that details the intended actions of a water utility under specified 
adverse conditions. 
 
Dairy – Sites included in the primary contaminant source inventory represent those facilities regulated 
by Idaho State Department of Agriculture (ISDA) and may range from a few head to several thousand 
head of milking cows. 
 
Deep Injection Well – A well discharging under pressure to a deep subsurface stratum. Such a well is 
often used to dispose of liquid waste streams to a suitable confined poor-water-quality aquifer that is 
generally considered unusable for other purposes; injection wells regulated under the Idaho Department 
of Water Resources generally for the disposal of storm water runoff or agricultural field drainage. 
 
Enhanced Inventory – Enhanced inventory locations are potential contaminant source sites added by 
the water system. These can include new sites not captured during the primary contaminant inventory, or 
corrected locations for sites not properly located during the primary contaminant inventory. Enhanced 
inventory sites can also include miscellaneous sites added by the Idaho Department of Environmental 
Quality (DEQ) during the primary contaminant inventory. 
 
Group I Sites – These are sites that show elevated levels of contaminants and are not within the priority 
one areas. 
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IDAPA – Idaho Administrative Procedures Act. 
 
Inorganic Priority Area – Priority one areas where greater than 25 percent of the wells/springs show 
constituents higher than primary standards or other health standards. 
 
Inorganic Contaminant (IOC) – An inorganic substance regulated by the US Environmental 
Protection Agency in terms of compliance monitoring for drinking water. Contained on the agency’s list 
are contaminants as diverse as asbestos, nitrate (NO3

-), cyanide, and nickel. This abbreviation came into 
common use in the US Environmental Protection Agency’s Phase V drinking water regulations. An 
inorganic contaminant is sometimes called an inorganic chemical. 
 
Leachate - The liquid that is derived from the leaching of buried refuse in septic systems, sanitary 
landfills and dumps by percolating water derived from rain or snowmelt. Leachate contains large 
numbers of inorganic contaminants, and the total dissolved solids can be very high. 
 
LUST (Leaking Underground Storage Tank) – Potential contaminant source sites associated with 
leaking underground storage tanks as regulated under RCRA. 
 
Maximum Contaminant Level (MCL) – A value defined under the Safe Drinking Water Act Section 
1401 (3) as the maximum permissible level (concentration) of a contaminant in water delivered to any 
user of a public water system. Maximum contaminant levels are the legally enforced standards in the 
United States. 
 
Microbes – A microscopic organism, either plant or animal, invisible to the naked eye. Examples are 
algae, bacteria, fungi, protozoa, and viruses. 
 
Nitrate Priority Area – Area where greater than 25 percent of wells/springs show nitrate values above 
5mg/L. 
 
Nonpoint Source – Waste material that enters a water body from overland flow rather than out of a pipe 
or channel; an unconfined discharge of waste. 
 
Organic Priority Areas – These are any areas where greater than 25 percent of wells/springs show 
levels greater than 1 percent of the primary standard or other health standards. 
 
P2 – An acronym for pollution prevention. 
 
Perched Aquifer – A small lens of unconfined groundwater separated from an underlying main body of 
groundwater by an impermeable unsaturated zone. 
 
Point Source – A discharge that comes out of the end of a pipe, as opposed to runoff or discharge from 
a field or similar source, which is called a nonpoint source. 
 
Sanitary Survey – An on-site review of a water utility’s water source, facilities, equipment, and 
operations and maintenance records for the purpose of evaluating the system’s adequacy in producing 
and distributing safe drinking water. 
 
Synthetic Organic Chemical (SOC) – An organic compound that is commercially made; some 
synthetic organic chemicals are contaminants in drinking water and are regulated by the EPA. The 
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regulated synthetic organic contaminants include volatile organic chemicals, pesticides, herbicides, 
polychlorinated biphenyls, selected treatment chemicals (e.g. acrylamide), and polynuclear aromatic 
hydrocarbons.  
 
Time of Travel (TOT) – The determination, usually by modeling, of the time in years for ground water 
recharge to travel from a certain field point to the wellhead. 
 
Vadose Zone – The unsaturated portion of the soil column between the land surface and the water table. 
A better term is unsaturated zone. 
 
Volatile Organic Compound (VOC) – A class of organic compounds that includes gases and volatile 
liquids. Many volatile organic chemicals are used as solvents. A number of these compounds are 
regulated by the US Environmental Protection Agency. 
 
Wastewater Land Application Site – These are areas where the land application of municipal or 
industrial wastewater is permitted by DEQ.  
 
Wellheads – These are drinking water well locations regulated under the Safe Drinking Water Act. 
They are not treated as potential contaminant sources. 
 
Zone IA – Sanitary setback zone designed to prevent microbial contamination within a 100-foot radius 
of the wellhead. This setback zone is established in the Idaho Rules for Drinking Water Supplies 
(IDAPA 58.01.08.900.01) and requires that: sewer lines, livestock, canals, and streams be 50 feet from 
the source water/wellhead and that: home septic tanks, seepage pits, disposal fields, and privies are 100 
feet away from the source water/wellhead. 
 
Zone IB – Corresponds with the 3-year time of travel for ground water to reach the wellhead. 
 
Zone II – Corresponds with the 6-year time of travel for ground water to reach the wellhead. 
 
Zone III – Corresponds with the 10-year time of travel for ground water to reach the wellhead. 
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Matthew  Hill

From: Shum, Kai Hon <Shum.Kai@epa.gov>
Sent: Friday, April 24, 2015 11:08 AM
To: Matthew  Hill
Subject: Telephone Record concerning Water Tank in Lava Hot Springs, Idaho

Mr. Matthew Hill, 
 
This message is per your request to document our telephone call at approximately 3:45 pm on April 20, 2015, 
concerning the discharge and permitting from a water tank at the City of Lava Hot Springs in Idaho. 
 
I understand from our telephone call that: 

1.     You (or your firm) are working on a Water Facilities Planning Study, and inquiring on the permitting for 
discharge from an existing water tank at the City of Lava Hot Springs, Idaho. 

2.     The water tank is spring fed.  There are discharges from the tank that occurs in the winter months.  This 
discharge tapers off when usage is higher in the spring, summer, and fall seasons. 

3.     The discharge from this tank is directly into the Portneuf River. 
 
Discharges of pollutants to Waters of U.S. require a NPDES permit.  At this time, EPA is developing a General 
Permit for covering Drinking Water Treatment Facilities in Idaho.  EPA is currently working in coordination 
with Idaho Department of Environmental Quality, and details on this General Permit, is not yet finalized.  The 
permit development process will include a public comment period, and we hope to finalize a General Permit for 
coverage of this category during this year.  It is possible that the Lava Hot Springs facility may be eligible for 
coverage under this permit if you determine that the facility requires permit coverage (i.e., there is a discharge 
of pollutants from the facility into waters of the U.S.).  
 
Based on the facts provided, it appears that the facility may need to obtain a NPDES permit.   It is the 
responsibility of the facility to make an initial determination of whether a permit is required based on the 
characteristics of the discharge.  If you determine that your facility needs a NPDES permit, you should submit a 
complete NPDES permit application to EPA as soon as possible. 
 
Kai Shum 
NPDES Permits Unit 
U.S. EPA Region 10 
1200 Sixth Avenue, Suite 900 
Seattle, WA 98101 
(206) 553-0060 
 



May 2015 City of Lava Hot Springs 
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IDAHO DEPARTMENT OF WATER RESOURCES
Water Right Report

1/9/2014

WATER RIGHT NO. 29-13297

Owner Type Name and Address
Current Owner CITY OF LAVA HOT SPRINGS

PO BOX 187
115 W ELM ST
LAVA HOT SPRINGS, ID 83246
(208)776-5820

Priority Date: 02/26/2002
Basis: License
Status: Active

Source Tributary
GROUND WATER

Beneficial Use From To Diversion Rate Volume
MUNICIPAL 01/01 12/31 0.25 CFS
Total Diversion 0.25 CFS

Location of Point(s) of Diversion:

GROUND WATER SESW Lt 3 Sec. 21 Township 09S Range 38E BANNOCK County

Place(s) of use:

Place of Use Legal Description: MUNICIPAL BANNOCK County

Water Right Report http://www.idwr.idaho.gov/apps/ExtSearch/RightReportAJ.asp?BasinN...

1 of 3 1/9/2014 4:52 PM



Township Range Section Lot Tract Acres Lot Tract Acres Lot Tract Acres Lot Tract Acres
09S 38E 21 3 SESW

Conditions of Approval:

1. 102

The right holder shall not provide water diverted under this right for the irrigation of land having
appurtenant surface water rights as a primary source of irrigation water except when the surface water
rights are not available for use. This condition applies to all land with appurtenant surface water
rights, including land converted from irrigated agricultural use to other land uses but still requiring
water to irrigate lawns and landscaping.

2. 022
The daily diversion volume for non-domestic uses under this municipal right shall not exceed 2,500
gallons per use and the daily diversion volume for domestic uses under this right shall not exceed
13,000 gallons per dwelling in accordance with Section 42-111, Idaho Code.

3. 004 The issuance of this right does not grant any right-of-way or easement across the land of another.

4. 075
Developing new large irrigation projects such as parks, golf courses, or sports activities fields is not
authorized under this right.

5. 048
The use of water under this right shall not give rise to any claim against the holder of a senior water
right based upon the theories of forfeiture, abandonment, adverse possession, waiver, equitable
estoppel, estoppel by laches or customary preference.

6. 01M
After specific notification by the Department, the right holder shall install a suitable measuring device
or shall enter into an agreement with the Department to determine the amount of water diverted from
power records and shall annually report the information to the Department.

7. R63
This right when combined with all other rights shall provide no more than 0.02 cfs per acre nor more
than 3.5 afa per acre at the field headgate for irrigation of the place of use.

Dates:
Licensed Date: 08/09/2012
Decreed Date:
Permit Proof Due Date: 4/1/2003
Permit Proof Made Date: 3/27/2003
Permit Approved Date: 4/29/2002
Permit Moratorium Expiration Date:
Enlargement Use Priority Date:
Enlargement Statute Priority Date:
Water Supply Bank Enrollment Date Accepted:
Water Supply Bank Enrollment Date Removed:
Application Received Date: 02/26/2002
Protest Deadline Date: 03/25/2002
Number of Protests: 0

Other Information:

Water Right Report http://www.idwr.idaho.gov/apps/ExtSearch/RightReportAJ.asp?BasinN...
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State or Federal:
Owner Name Connector:
Water District Number:
Generic Max Rate per Acre: 0.02
Generic Max Volume per Acre: 3.5
Civil Case Number:
Old Case Number:
Decree Plantiff:
Decree Defendant:
Swan Falls Trust or Nontrust: N
Swan Falls Dismissed:
DLE Act Number:
Cary Act Number:
Mitigation Plan: False

Water Right Report http://www.idwr.idaho.gov/apps/ExtSearch/RightReportAJ.asp?BasinN...
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IDAHO DEPARTMENT OF WATER RESOURCES
Water Right Report

1/9/2014

WATER RIGHT NO. 29-13678

Owner Type Name and Address
Current Owner CITY OF LAVA HOT SPRINGS

PO BOX 187
115 W ELM ST
LAVA HOT SPRINGS, ID 83246
(208)776-5820

Attorney RACINE OLSON NYE BUDGE & BAILEY CHTD
THOMAS J BUDGE
201 E CENTER ST
PO BOX 1391
POCATELLO, ID 83204-1391
(208)232-6101

Priority Date: 03/01/1889
Basis: Decreed
Status: Active

Source Tributary
SPRINGS FISH CREEK

Beneficial Use From To Diversion Rate Volume
MUNICIPAL 04/15 09/15 0.5 CFS
Total Diversion 0.5 CFS

Location of Point(s) of Diversion:

Water Right Report http://www.idwr.idaho.gov/apps/ExtSearch/RightReportAJ.asp?BasinN...
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SPRINGS SESWSW Sec. 24 Township 09S Range 38E BANNOCK County
SPRINGS SESWSW Sec. 24 Township 09S Range 38E BANNOCK County
SPRINGS NWNENE Sec. 25 Township 09S Range 38E BANNOCK County
SPRINGS NWNENW Sec. 25 Township 09S Range 38E BANNOCK County
SPRINGS NWNENW Sec. 25 Township 09S Range 38E BANNOCK County
SPRINGS NENWNW Sec. 25 Township 09S Range 38E BANNOCK County
SPRINGS NENWNW Sec. 25 Township 09S Range 38E BANNOCK County
SPRINGS NENWNW Sec. 25 Township 09S Range 38E BANNOCK County
SPRINGS NENWNW Sec. 25 Township 09S Range 38E BANNOCK County
SPRINGS NENWNW Sec. 25 Township 09S Range 38E BANNOCK County
SPRINGS NENWNW Sec. 25 Township 09S Range 38E BANNOCK County

Place(s) of use: Large POU Info

Conditions of Approval:

1. C03 Right includes accomplished change in point of diversion pursuant to Section 42-1425, Idaho Code.

2. C18
This partial decree is subject to such general provisions necessary for the definition of the rights or for
the efficient administration of the water rights as may be ultimately determined by the Court at a point
in time no later than the entry of a final unified decree. Section 42-1412(6), Idaho Code.

3. P21 This right is a split from former right 29-152.
4. C05 Right includes accomplished change in place of use pursuant to Section 42-1425, Idaho Code.
5. C04 Right includes accomplished change in purpose of use pursuant to Section 42-1425, Idaho Code.

6. 124
Place of use is within the service area of the City of Lava Hot Springs municipal water supply system
as provided for under Idaho Law.

7. E51 Right Nos. 29-4230 and 29-13678 are limited to a total combined diversion rate of 0.62 cfs.

Dates:
Licensed Date:
Decreed Date: 01/25/2010
Enlargement Use Priority Date:
Enlargement Statute Priority Date:
Water Supply Bank Enrollment Date Accepted:
Water Supply Bank Enrollment Date Removed:
Application Received Date:
Protest Deadline Date:
Number of Protests: 0

Other Information:
State or Federal:
Owner Name Connector:
Water District Number:
Generic Max Rate per Acre:

Water Right Report http://www.idwr.idaho.gov/apps/ExtSearch/RightReportAJ.asp?BasinN...
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Generic Max Volume per Acre:
Civil Case Number:
Old Case Number:
Decree Plantiff:
Decree Defendant:
Swan Falls Trust or Nontrust:
Swan Falls Dismissed:
DLE Act Number:
Cary Act Number:
Mitigation Plan: False

Water Right Report http://www.idwr.idaho.gov/apps/ExtSearch/RightReportAJ.asp?BasinN...
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IDAHO DEPARTMENT OF WATER RESOURCES
Water Right Report

1/9/2014

WATER RIGHT NO. 29-4229

Owner Type Name and Address
Current Owner CITY OF LAVA HOT SPRINGS

PO BOX 187
115 W ELM ST
LAVA HOT SPRINGS, ID 83246
(208)776-5820

Priority Date: 08/06/1951
Basis: Decreed
Status: Active

Source Tributary
GROUND WATER

Beneficial Use From To Diversion Rate Volume
MUNICIPAL 01/01 12/31 0.178 CFS
Total Diversion 0.178 CFS

Location of Point(s) of Diversion:

GROUND WATER NENWNE Sec. 26 Township 09S Range 38E BANNOCK County

Place(s) of use: Large POU Info

Conditions of Approval:

Water Right Report http://www.idwr.idaho.gov/apps/ExtSearch/RightReportAJ.asp?BasinN...
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1. J03 Place of use is within the city of LAVA HOT SPRINGS.
2. G04 WATER DIVERTED UNDER THIS RIGHT IS USED WITH 29-04230 FOR MUNICIPAL USE.

3. C18

THIS PARTIAL DECREE IS SUBJECT TO SUCH GENERAL PROVISIONS NECESSARY FOR
THE DEFINITION OF THE RIGHTS OR FOR THE EFFICIENT ADMINISTRATION OF THE
WATER RIGHTS AS MAY BE ULTIMATELY DETERMINED BY THE COURT AT A POINT IN
TIME NO LATER THAN THE ENTRY OF A FINAL UNIFIED DECREE. SECTION 42-1412(6),
IDAHO CODE.

Dates:
Licensed Date:
Decreed Date: 03/22/2004
Enlargement Use Priority Date:
Enlargement Statute Priority Date:
Water Supply Bank Enrollment Date Accepted:
Water Supply Bank Enrollment Date Removed:
Application Received Date:
Protest Deadline Date:
Number of Protests: 0

Other Information:
State or Federal: S
Owner Name Connector:
Water District Number:
Generic Max Rate per Acre:
Generic Max Volume per Acre:
Civil Case Number:
Old Case Number:
Decree Plantiff:
Decree Defendant:
Swan Falls Trust or Nontrust:
Swan Falls Dismissed:
DLE Act Number:
Cary Act Number:
Mitigation Plan: False

Water Right Report http://www.idwr.idaho.gov/apps/ExtSearch/RightReportAJ.asp?BasinN...
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IDAHO DEPARTMENT OF WATER RESOURCES
Water Right Report

1/9/2014

WATER RIGHT NO. 29-4230

Owner Type Name and Address
Current Owner CITY OF LAVA HOT SPRINGS

PO BOX 187
115 W ELM ST
LAVA HOT SPRINGS, ID 83246
(208)776-5820

Priority Date: 10/20/1921
Basis: Decreed
Status: Active

Source Tributary
SPRINGS FISH CREEK

Beneficial Use From To Diversion Rate Volume
MUNICIPAL 01/01 12/31 0.624 CFS
Total Diversion 0.624 CFS

Location of Point(s) of Diversion:

SPRINGS SESWSW Sec. 24 Township 09S Range 38E BANNOCK County
SPRINGS NENWNW Sec. 25 Township 09S Range 38E BANNOCK County

Place(s) of use: Large POU Info

Conditions of Approval:

Water Right Report http://www.idwr.idaho.gov/apps/ExtSearch/RightReportAJ.asp?BasinN...
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1. C03
RIGHT INCLUDES ACCOMPLISHED CHANGE IN POINT OF DIVERSION PURSUANT TO
SECTION 42-1425, IDAHO CODE.

2. C18
This partial decree is subject to such general provisions necessary for the definition of the rights or for
the efficient administration of the water rights as may be ultimately determined by the Court at a point
in time no later than the entry of a final unified decree. Section 42-1412(6), Idaho Code.

3. 124
Place of use is within the service area of the City of Lava Hot Springs municipal water supply system
as provided for under Idaho Law.

4. F02
POINTS OF DIVERSION FOR THIS WATER RIGHT ARE A SERIES OF SPRINGS COLLECTED
AND JOINED INTO A COMMON SYSTEM FOR MUNICIPAL USE.

Dates:
Licensed Date:
Decreed Date: 03/22/2004
Enlargement Use Priority Date:
Enlargement Statute Priority Date:
Water Supply Bank Enrollment Date Accepted:
Water Supply Bank Enrollment Date Removed:
Application Received Date:
Protest Deadline Date:
Number of Protests: 0

Other Information:
State or Federal: S
Owner Name Connector:
Water District Number: 29
Generic Max Rate per Acre:
Generic Max Volume per Acre:
Civil Case Number:
Old Case Number:
Decree Plantiff:
Decree Defendant:
Swan Falls Trust or Nontrust:
Swan Falls Dismissed:
DLE Act Number:
Cary Act Number:
Mitigation Plan: False

Water Right Report http://www.idwr.idaho.gov/apps/ExtSearch/RightReportAJ.asp?BasinN...
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IDAHO DEPARTMENT OF WATER RESOURCES
Water Right Report

1/9/2014

WATER RIGHT NO. 29-7346

Owner Type Name and Address
Current Owner CITY OF LAVA HOT SPRINGS

PO BOX 187
115 W ELM ST
LAVA HOT SPRINGS, ID 83246
(208)776-5820

Priority Date: 09/28/1976
Basis: Decreed
Status: Active

Source Tributary
GROUND WATER

Beneficial Use From To Diversion Rate Volume
MUNICIPAL 1/01 12/31 0.31 CFS
Total Diversion 0.31 CFS

Location of Point(s) of Diversion:

GROUND WATER SESW Lt 3 Sec. 21 Township 09S Range 38E BANNOCK County

Place(s) of use: Large POU Info

Conditions of Approval:

Water Right Report http://www.idwr.idaho.gov/apps/ExtSearch/RightReportAJ.asp?BasinN...
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1. C18
This partial decree is subject to such general provisions necessary for the definition of the rights or for
the efficient administration of the water rights as may be ultimately determined by the Court at a point
in time no later than the entry of a final unified decree. Section 42-1412(6), Idaho Code.

2. 124
Place of use is within the service area of the City of Lava Hot Springs municipal water supply system
as provided for under Idaho Law.

3. 135

The boundary encompassing the place of use for this water right is described with a digital boundary
as defined by I.C. Section 42-202B(2) and authorized pursuant to I.C. Section 42-1411(2)(h). The data
comprising the digital boundary are incorporated herein by reference and are stored on a CD-ROM
disk issued in duplicate originals on file with the SRBA District Court and the Idaho Department of
Water Resources. A map depicting the place of use is attached hereto to illustrate the place of use
described by the digital boundary.

Dates:
Licensed Date:
Decreed Date: 06/01/2004
Permit Proof Due Date:
Permit Proof Made Date:
Permit Approved Date:
Permit Moratorium Expiration Date:
Enlargement Use Priority Date:
Enlargement Statute Priority Date:
Water Supply Bank Enrollment Date Accepted:
Water Supply Bank Enrollment Date Removed:
Application Received Date:
Protest Deadline Date:
Number of Protests: 0

Other Information:
State or Federal: S
Owner Name Connector:
Water District Number:
Generic Max Rate per Acre:
Generic Max Volume per Acre:
Civil Case Number:
Old Case Number:
Decree Plantiff:
Decree Defendant:
Swan Falls Trust or Nontrust:
Swan Falls Dismissed:
DLE Act Number:
Cary Act Number:
Mitigation Plan: False

Water Right Report http://www.idwr.idaho.gov/apps/ExtSearch/RightReportAJ.asp?BasinN...
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IDAHO DEPARTMENT OF WATER RESOURCES
Water Right Report

1/9/2014

WATER RIGHT NO. 29-8056

Owner Type Name and Address
Current Owner CITY OF LAVA HOT SPRINGS

PO BOX 187
115 W ELM ST
LAVA HOT SPRINGS, ID 83246
(208)776-5820

Priority Date: 02/27/1991
Basis: License
Status: Active

Source Tributary
GROUND WATER

Beneficial Use From To Diversion Rate Volume
MUNICIPAL 1/01 12/31 0.62 CFS
Total Diversion 0.62 CFS

Location of Point(s) of Diversion:

GROUND WATER SESE Sec. 20 Township 09S Range 38E BANNOCK County

Licensed Diversion Capacity: 0.62

Place(s) of use: No POUs found for this right

Water Right Report http://www.idwr.idaho.gov/apps/ExtSearch/RightReportAJ.asp?BasinN...
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Conditions of Approval:

1. 049
The Director retains jurisdiction of the right to incorporate the use into a water district, require
streamflow augmentation or other action needed to protect prior surface water and groundwater rights.

2. 048
The use of water under this right shall not give rise to any claim against the holder of a senior water
right based upon the theories of forfeiture, abandonment, adverse possession, waiver, equitable
estoppel, estoppel by laches or customary preference.

3. Place of use is located within the city limits of Lava Hot Springs.

Dates:
Licensed Date: 04/09/1998
Decreed Date:
Permit Proof Due Date: 6/1/1994
Permit Proof Made Date: 6/13/1994
Permit Approved Date: 5/23/1991
Permit Moratorium Expiration Date:
Enlargement Use Priority Date:
Enlargement Statute Priority Date:
Water Supply Bank Enrollment Date Accepted:
Water Supply Bank Enrollment Date Removed:
Application Received Date: 02/15/1991
Protest Deadline Date:
Number of Protests: 0

Other Information:
State or Federal:
Owner Name Connector:
Water District Number:
Generic Max Rate per Acre:
Generic Max Volume per Acre:
Civil Case Number:
Old Case Number:
Decree Plantiff:
Decree Defendant:
Swan Falls Trust or Nontrust:
Swan Falls Dismissed:
DLE Act Number:
Cary Act Number:
Mitigation Plan: False

Water Right Report http://www.idwr.idaho.gov/apps/ExtSearch/RightReportAJ.asp?BasinN...
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Appendix C: Water Quality Data 

 
 
 

 National Primary Drinking Water Regulations 
 Water Quality Test Results 

 
 
 
 
 



National Primary Drinking Water Regulations
 
 Contaminant  MCL or  Potential health effects from  Common sources of contaminant Public Health
 

   TT1 (mg/L)2  long-term3 exposure above the MCL  in drinking water Goal (mg/L)2
 

 OC  Acrylamide  TT4  Nervous system or blood problems;  Added to water during sewage/ zero 
    increased risk of cancer wastewater treatment 

 OC  Alachlor  0.002  Eye, liver, kidney or spleen problems; Runoff from herbicide   zero 
    anemia; increased risk of cancer used on row crops 
       
  
 R  Alpha/photon emitters  15 picocuries  Increased risk of cancer  Erosion of natural deposits of certain zero 
   per Liter  minerals that are radioactive and 
   (pCi/L)  may emit a form of radiation known
    as alpha radiation 

	 IOC Antimony	 0.006		 Increase	in	blood	cholesterol;	decrease	 Discharge	from	petroleum	refineries;	 0.006 
	 	 	 in	blood	sugar	 fire	retardants;	ceramics;	electronics; 
    solder 

 IOC Arsenic  0.010   Skin damage or problems with circulatory  Erosion of natural deposits; runoff 0 
    systems, and may have increased from orchards; runoff from glass & 
    risk of getting cancer electronics production wastes 

	 IOC Asbestos	(fibers	>10	 7	million	 Increased	risk	of	developing	benign	 Decay	of	asbestos	cement	in	water	 7	MFL 
	 micrometers)	 fibers	per	 intestinal	polyps	 mains;	erosion	of	natural	deposits 
	 	 Liter	(MFL) 

 OC  Atrazine  0.003  Cardiovascular system or reproductive  Runoff from herbicide used on row 0.003 
    problems crops 

 IOC  Barium  2  Increase in blood pressure  Discharge of drilling wastes; discharge 2 
	 	 	 	 from	metal	refineries;	erosion 
    of natural deposits 

 OC Benzene   0.005  Anemia; decrease in blood platelets;  Discharge from factories; leaching zero 
	 	 	 increased	risk	of	cancer	 from	gas	storage	tanks	and	landfills 

	 OC Benzo(a)pyrene	 0.0002	 Reproductive	difficulties;	increased	risk	 Leaching	from	linings	of	water	storage	 zero 
  (PAHs)   of cancer tanks and distribution lines 

	 IOC Beryllium		 0.004		 Intestinal	lesions		 Discharge	from	metal	refineries	and	 0.004 
    coal-burning factories; discharge
    from electrical, aerospace, and
    defense industries 

 R  Beta photon emitters  4 millirems  Increased risk of cancer  Decay of natural and man-made zero 
   per year  deposits of certain minerals that are
    radioactive and may emit forms of
    radiation known as photons and beta
    radiation 

 DBP Bromate  0.010  Increased risk of cancer   Byproduct of drinking water disinfection zero 

 IOC  Cadmium  0.005  Kidney damage   Corrosion of galvanized pipes; erosion 0.005 
    of natural deposits; discharge 
	 	 	 	 from	metal	refineries;	runoff	from 
    waste batteries and paints 

 OC Carbofuran   0.04  Problems with blood, nervous system, or  Leaching of soil fumigant used on rice 0.04 
    reproductive system and alfalfa 

 OC Carbon tetrachloride  0.005   Liver problems; increased risk of cancer  Discharge from chemical plants and zero 
    other industrial activities 

 D Chloramines (as Cl )	 MRDL=4.01	 Eye/nose	irritation;	stomach	discomfort;	 Water	additive	used	to	control	 MRDLG=41 
2

    anemia microbes 

 OC  Chlordane  0.002  Liver or nervous system problems; Residue of banned termiticide  zero 
   increased risk of cancer 

 D Chlorine (as Cl )	 MRDL=4.01	 Eye/nose	irritation;	stomach	discomfort	 Water	additive	used	to	control	 MRDLG=41 
2

    microbes 

	 D Chlorine	dioxide	 MRDL=0.81	 Anemia;	infants,	young	children,	and	fetuses	of	 Water	additive	used	to	control	 MRDLG=0.81 

 (as ClO  )   pregnant women: nervous system effects microbes 2

	 DBP Chlorite	 1.0	 Anemia;	infants,	young	children,	and	fetuses	of	 Byproduct	of	drinking	water	 0.8 
    pregnant women: nervous system effects disinfection 

 OC  Chlorobenzene  0.1  Liver or kidney problems  Discharge from chemical and agricultural 0.1 
    chemical factories 

 IOC Chromium (total)   0.1  Allergic dermatitis  Discharge from steel and pulp mills; 0.1 
    erosion of natural deposits 

 IOC  Copper TT5;	 Short-term	exposure:	Gastrointestinal	 Corrosion	of	household	plumbing	 1.3 
   Action  distress. Long-term exposure: Liver or systems; erosion of natural deposits 
	 	 Level	=	 kidney	damage.	People	with	Wilson’s 
   1.3 Disease should consult their personal
   doctor if the amount of copper in their
   water exceeds the action level 

 M  Cryptosporidium TT7	 Short-term	exposure:	Gastrointestinal	illness	 Human	and	animal	fecal	waste	 zero 
   (e.g., diarrhea, vomiting, cramps) 

LEGEND 

D Disinfectant IOC Inorganic Chemical OC Organic Chemical 
DBP Disinfection Byproduct M Microorganism R Radionuclides



 Contaminant 
  

 MCL or 
 TT1 (mg/L)2 

 Potential health effects from 
 long-term3 exposure above the MCL 

 Common sources of contaminant 
 in drinking water 

Public Health 
Goal (mg/L)2 

 IOC 
 
 

	 OC 

 Cyanide 
 (as free cyanide) 

 

2,4-D	 

 0.2 
 
 

0.07	 

 Nerve damage or thyroid problems 
 
 

Kidney,	liver,	or	adrenal	gland	problems	 

 Discharge from steel/metal factories; 
discharge from plastic and fertilizer
factories 

Runoff	from	herbicide	used	on	row	 

0.2 

0.07 
    crops 

	
 

	
 
 

OC 

OC 

Dalapon	 
 

1,2-Dibromo-3-	
 chloropropane

 (DBCP) 

0.2	 
 

0.0002	 
 
 

Minor	kidney	changes	 
 

Reproductive	difficulties;	increased	risk	 
 of cancer 

 

Runoff	from	herbicide	used	on	rights	 
of way 

Runoff/leaching	from	soil	fumigant	 
used on soybeans, cotton, pineapples,
and orchards 

0.2 

zero 

 
 

OC  o-Dichlorobenzene 
 

 0.6 
 

 Liver, kidney, or circulatory system 
 problems 

 Discharge from industrial chemical 
factories 

0.6 

	
 

OC p-Dichlorobenzene	 
 

0.075	 
 

Anemia;	liver,	kidney	or	spleen	damage;	 
 changes in blood 

Discharge	from	industrial	chemical	 
factories 

0.075 

 
 

OC  1,2-Dichloroethane 
 

 0.005 
 

 Increased risk of cancer 
 

 Discharge from industrial chemical 
factories 

zero 

	
 

	
 

 
 

OC 

OC 

OC 

1,1-Dichloroethylene	 
 

cis-1,2-Dichloroethylene	 
 

trans-1,2  
 Dichloroethylene 

0.007	 
 

0.07	 
 

 0.1 
 

Liver	problems	 
 

Liver	problems	 
 

 Liver problems 
 

Discharge	from	industrial	chemical	 
factories 

Discharge	from	industrial	chemical	 
factories 

 Discharge from industrial chemical 
factories 

0.007 

0.07 

0.1 

 
 

OC  Dichloromethane 
 

 0.005 
 

 Liver problems; increased risk of cancer 
 

 Discharge from drug and chemical 
factories 

zero 

 
 

 
	 

OC 

OC 

 1,2-Dichloropropane 
 

 Di(2-ethylhexyl) adipate 
	 

 0.005 
 

 0.4 
	 

 Increased risk of cancer 
 

 Weight loss, liver problems, or possible 
reproductive	difficulties 

 Discharge from industrial chemical 
factories 

 Discharge from chemical factories 

zero 

0.4 

	
 

OC Di(2-ethylhexyl)	 
 phthalate 

0.006	 
 

Reproductive	difficulties;	liver	problems;	 
 increased risk of cancer 

Discharge	from	rubber	and	chemical	 
factories 

zero 

	
 
 
	
 
 

 

OC 

OC 

OC 

Dinoseb	 
 

Dioxin	(2,3,7,8-TCDD)	 
 
 

 Diquat 

0.007	 
 

0.00000003	 
 
 

 0.02 

Reproductive	difficulties	 
 

Reproductive	difficulties;	increased	risk	 
 of cancer 

 

 Cataracts 

Runoff	from	herbicide	used	on	soybeans	 
and vegetables 

Emissions	from	waste	incineration	 
and other combustion; discharge
from chemical factories 

 Runoff from herbicide use 

0.007
 

zero
 

0.02 

 OC  Endothall  0.1  Stomach and intestinal problems  Runoff from herbicide use 0.1 

 OC  Endrin  0.002  Liver problems  Residue of banned insecticide 0.002
 

 
 
 

OC  Epichlorohydrin 
 
 

 TT4 

 
 

 Increased cancer risk; stomach problems 
  
 

 Discharge from industrial chemical 
factories; an impurity of some water
treatment chemicals 

zero
 

	 OC Ethylbenzene	 0.7	 Liver	or	kidney	problems	 Discharge	from	petroleum	refineries	 0.7 

	
 
  
	
 
	 

OC 

M 

Ethylene	dibromide	 
 

Fecal	coliform	and	 
 E. coli 

	 

0.00005	 
 

MCL6	 
 
	 

Problems	with	liver,	stomach,	reproductive	 Discharge	from	petroleum	refineries	 
system, or kidneys; increased risk of cancer 

 Fecal	coliforms	and	E. coli are bacteria whose  Human and animal fecal waste 
presence indicates that the water may be contaminated   
with	human	or	animal	wastes.	Microbes	in	these	wastes		 	 

zero 

 zero6 

   
		 	 

 
 
 
 

 
 
 
 

 
 
 
 

may cause short term effects, such as diarrhea, cramps,
nausea, headaches, or other symptoms. They may pose a
special health risk for infants, young children, and people
with severely compromised immune systems. 

	
 
 
 

 
 

	
	 

IOC 

M 

OC 

Fluoride	 
 
 
 

 Giardia lamblia 
 

Glyphosate	 
	 

4.0	 
 
 
 

TT7	 
 

0.7	 
	 

Bone	disease	(pain	and	tenderness	of	 
 the bones); children may get mottled 

teeth  
 

Short-term	exposure:	Gastrointestinal	illness	 
(e.g., diarrhea, vomiting, cramps) 

Kidney	problems;	reproductive	 
difficulties 

Water	additive	which	promotes	 
strong teeth; erosion of natural
deposits; discharge from fertilizer
and aluminum factories 

Human	and	animal	fecal	waste	 

Runoff	from	herbicide	use	 

4.0 

zero 

0.7 

 DBP 
 

 OC 
 OC 
 M 
 
 
 

 Haloacetic acids 
 (HAA5) 

 Heptachlor 

 Heptachlor epoxide 

 Heterotrophic plate 
 count (HPC) 

 
 

 0.060 
 

 0.0004 

 0.0002 

  TT7

 
 
 

 Increased risk of cancer	 
 

 Liver damage; increased risk of cancer	 

 Liver damage; increased risk of cancer	 

 HPC has no health effects; it is an 
 analytic method used to measure the 

 variety of bacteria that are common in 
water. The lower the concentration of 

 Byproduct of drinking water
disinfection 

 Residue of banned termiticide 

 Breakdown of heptachlor 

 HPC measures a range of bacteria
that are naturally present in the
environment 

n/a9 

zero 

zero 

n/a 

 
 

 
 

 
 

bacteria in drinking water, the better
maintained the water system is. 

LEGEND 

D Disinfectant IOC Inorganic Chemical OC Organic Chemical 
DBP Disinfection Byproduct M Microorganism R Radionuclides



 Contaminant  MCL or  Potential health effects from  Common sources of contaminant Public Health
 
   TT1 (mg/L)2  long-term3 exposure above the MCL  in drinking water Goal (mg/L)2
 

 
	 OC Hexachlorobenzene	 0.001	 Liver	or	kidney	problems;	reproductive	 Discharge	from	metal	refineries	and	 zero 
	 	 	 difficulties;	increased	risk	of	cancer	 agricultural	chemical	factories 

 OC  Hexachlorocyclopentadiene  0.05  Kidney or stomach problems  Discharge from chemical factories 0.05 
 
 IOC  Lead  TT5;  Infants and children: Delays in physical or  Corrosion of household plumbing  zero 
   Action  or mental development; children could systems; erosion of natural deposits 
	 	 Level=0.015	 show	slight	deficits	in	attention	span
   and learning abilities; Adults: Kidney
   problems; high blood pressure 

 M Legionella	 TT7	 Legionnaire’s	Disease,	a	type	of	 Found	naturally	in	water;	multiplies	in	 zero 
    pneumonia heating systems 

 OC  Lindane  0.0002  Liver or kidney problems  Runoff/leaching from insecticide used 0.0002 
    on cattle, lumber, gardens 

	 IOC Mercury	(inorganic)	 0.002	 Kidney	damage	 Erosion	of	natural	deposits;	discharge	 0.002 
	 	 	 	 from	refineries	and	factories; 
	 	 	 	 runoff	from	landfills	and	croplands 

	 OC Methoxychlor	 0.04	 Reproductive	difficulties	 Runoff/leaching	from	insecticide	used	 0.04 
    on fruits, vegetables, alfalfa, livestock 

 IOC  Nitrate (measured as  10  Infants below the age of six months who  Runoff from fertilizer use; leaching 10 
  Nitrogen)   drink water containing nitrate in excess from septic tanks, sewage; erosion of
	 	 	 of	the	MCL	could	become	seriously	ill	 natural	deposits 
   and, if untreated, may die. Symptoms
   include shortness of breath and blue-baby
   syndrome. 

 IOC  Nitrite (measured as  1  Infants below the age of six months who  Runoff from fertilizer use; leaching 1 
  Nitrogen)   drink water containing nitrite in excess from septic tanks, sewage; erosion of
	 	 	 of	the	MCL	could	become	seriously	ill	 natural	deposits 
   and, if untreated, may die. Symptoms
   include shortness of breath and blue-baby
   syndrome. 

 OC  Oxamyl (Vydate)  0.2  Slight nervous system effects  Runoff/leaching from insecticide used 0.2 
    on apples, potatoes, and tomatoes 

 OC  Pentachlorophenol  0.001  Liver or kidney problems; increased  Discharge from wood-preserving zero 
    cancer risk factories 

 OC  Picloram  0.5  Liver problems  Herbicide runoff 0.5 

	 OC Polychlorinated	biphenyls	 0.0005	 Skin	changes;	thymus	gland	problems;	 Runoff	from	landfills;	discharge	of	 zero 
	 (PCBs)	 	 immune	deficiencies;	reproductive	or	 waste	chemicals 
	 	 	 nervous	system	difficulties;	increased	
   risk of cancer 

 R  Radium 226 and  5 pCi/L  Increased risk of cancer  Erosion of natural deposits zero 
	 Radium	228	(combined) 

	 IOC Selenium	 0.05	 Hair	or	fingernail	loss;	numbness	in	fingers	 Discharge	from	petroleum	and	metal	refineries;	 0.05 
    or toes; circulatory problems erosion of natural deposits; discharge
    from mines 
  
 OC  Simazine  0.004  Problems with blood  Herbicide runoff 0.004 

 OC  Styrene  0.1  Liver, kidney, or circulatory system problems  Discharge from rubber and plastic 0.1 
	 	 	 	 factories;	leaching	from	landfills 

 OC  Tetrachloroethylene  0.005  Liver problems; increased risk of cancer  Discharge from factories and dry cleaners zero 

 IOC  Thallium  0.002  Hair loss; changes in blood; kidney, intestine,  Leaching from ore-processing sites; 0.0005 
    or liver problems discharge from electronics, glass,
    and drug factories 

 OC  Toluene  1  Nervous system, kidney, or liver problems  Discharge from petroleum factories 1 

 M  Total Coliforms  5.0  Coliforms are bacteria that indicate that other,  Naturally present in the environment zero 
    percent8 potentially harmful bacteria may be present.  

    See fecal coliforms and E. coli 
    
	 DBP Total	Trihalomethanes	 0.080	 Liver,	kidney	or	central	nervous	system	problems;	 Byproduct	of	drinking	water	disinfection	  n/a9 

	 (TTHMs)	 	 increased	risk	of	cancer	 

 OC  Toxaphene  0.003  Kidney, liver, or thyroid problems;  Runoff/leaching from insecticide used zero 
    increased risk of cancer on cotton and cattle 

 OC  2,4,5-TP (Silvex)  0.05  Liver problems  Residue of banned herbicide 0.05 

	 OC 1,2,4-Trichlorobenzene	 0.07	 Changes	in	adrenal	glands	 Discharge	from	textile	finishing	 0.07 
    factories 

 OC  1,1,1-Trichloroethane  0.2  Liver, nervous system, or circulatory  Discharge from metal degreasing 0.2 
    problems sites and other factories 

 OC  1,1,2-Trichloroethane  0.005  Liver, kidney, or immune system  Discharge from industrial chemical 0.003 
    problems factories 

 OC  Trichloroethylene  0.005  Liver problems; increased risk of cancer  Discharge from metal degreasing zero 
    sites and other factories 

LEGEND 

D Disinfectant IOC Inorganic Chemical OC Organic Chemical 
DBP Disinfection Byproduct M Microorganism R Radionuclides



 Contaminant 
  
 

 MCL or 
 TT1 (mg/L)2 

 Potential health effects from 
 long-term3 exposure above the MCL 

 Common sources of contaminant 
 in drinking water 

Public Health
 
Goal (mg/L)2
 

 M  Turbidity   TT7  Turbidity is a measure of the cloudiness of water. Soil runoff  n/a 
	 	 	 It	is	used	to	indicate	water	quality	and	filtration
   effectiveness (e.g., whether disease-causing organisms
   are present). Higher turbidity levels are often associated
   with higher levels of disease-causing microorganisms
   such as viruses, parasites and some bacteria. These
   organisms can cause short term symptoms such as
   nausea, cramps, diarrhea, and associated headaches. 

 R  Uranium  30µg/L Increased risk of cancer, kidney toxicity  Erosion of natural deposits  zero 
  
 OC  Vinyl chloride  0.002 Increased risk of cancer   Leaching from PVC pipes; discharge zero 
    from plastic factories 

 M  Viruses (enteric) TT7	 Short-term	exposure:	Gastrointestinal	illness	 Human	and	animal	fecal	waste		 zero 
   (e.g., diarrhea, vomiting, cramps) 

 OC  Xylenes (total)  10 Nervous system damage   Discharge from petroleum factories; 10 
    discharge from chemical factories 

LEGEND 

D Disinfectant IOC Inorganic Chemical OC Organic Chemical 
DBP Disinfection Byproduct M Microorganism R Radionuclides



NOTES 
1  Definitions 
	 •	 Maximum	Contaminant	Level	Goal	(MCLG)—The	level	of	a	contaminant	in	drinking	water	below 	 •	 Viruses:	99.99	percent	removal/inactivation 
	 	 which	there	is	no	known	or	expected	risk	to	health.	MCLGs	allow	for	a	margin	of	safety	and	are 	 •	 Legionella:	No	limit,	but	EPA	believes	that	if	Giardia	and	viruses	are	removed/inactivated	according 
	 	 non-enforceable	public	health	goals. 	 	 to	the	treatment	techniques	in	the	surface	water	treatment	rule,	Legionella	will	also	be	controlled. 
	 •	 Maximum	Contaminant	Level	(MCL)—The	highest	level	of	a	contaminant	that	is	allowed	in 	 •	 Turbidity:	For	systems	that	use	conventional	or	direct	filtration,	at	no	time	can	turbidity	(cloudiness	of 
	 	 drinking	water.	MCLs	are	set	as	close	to	MCLGs	as	feasible	using	the	best	available	treatment	 	 	 water)	go	higher	than	1	nephelolometric	turbidity	unit	(NTU),	and	samples	for	turbidity	must	be 
	 	 technology	and	taking	cost	into	consideration.	MCLs	are	enforceable	standards. 	 	 less	than	or	equal	to	0.3	NTU	in	at	least	95	percent	of	the	samples	in	any	month.	Systems	that	use 
	 •	 Maximum	Residual	Disinfectant	Level	Goal	(MRDLG)—The	level	of	a	drinking	water	disinfectant	 	 	 filtration	other	than	conventional	or	direct	filtration	must	follow	state	limits,	which	must	include	turbidity 
	 	 below	which	there	is	no	known	or	expected	risk	to	health.	MRDLGs	do	not	reflect	the	benefits	of	 	 	 at	no	time	exceeding	5	NTU. 
	 	 the	use	of	disinfectants	to	control	microbial	contaminants. 	 •	 HPC:	No	more	than	500	bacterial	colonies	per	milliliter 
	 •	 Maximum	Residual	Disinfectant	Level	(MRDL)—The	highest	level	of	a	disinfectant	allowed	in	 	 •	 Long	Term	1	Enhanced	Surface	Water	Treatment;	Surface	water	systems	or	ground	water	systems 
	 	 drinking	water.	There	is	convincing	evidence	that	addition	of	a	disinfectant	is	necessary	for 	 	 under	the	direct	influence	of	surface	water	serving	fewer	than	10,000	people	must	comply	with	the	 
	 	 control	of	microbial	contaminants. 	 	 applicable	Long	Term	1	Enhanced	Surface	Water	Treatment	Rule	provisions	(e.g.	turbidity	standards, 
	 •	 Treatment	Technique	(TT)—A	required	process	intended	to	reduce	the	level	of	a	contaminant	in	 	 	 individual	filter	monitoring,	Cryptosporidium	removal	requirements,	updated	watershed	control 
	 	 drinking	water. 	 	 requirements	for	unfiltered	systems). 
2	Units	are	in	milligrams	per	liter	(mg/L)	unless	otherwise	noted.	Milligrams	per	liter	are	equivalent	 	 •	 Long	Term	2	Enhanced	Surface	Water	Treatment;	This	rule	applies	to	all	surface	water	systems 
	 to	parts	per	million	(ppm). 	 	 or	ground	water	systems	under	the	direct	influence	of	surface	water.	The	rule	targets	additional 
3	Health	effects	are	from	long-term	exposure	unless	specified	as	short-term	exposure.   Cryptosporidium	treatment	requirements	for	higher	risk	systems	and	includes	provisions	to	reduce 
4  Each	water	system	must	certify	annually,	in	writing,	to	the	state	(using	third-party	or	manufacturers 	 	 risks	from	uncovered	finished	water	storages	facilities	and	to	ensure	that	the	systems	maintain	microbial 
	 certification)	that	when	it	uses	acrylamide	and/or	epichlorohydrin	to	treat	water,	the	combination	(or	 	 	 protection	as	they	take	steps	to	reduce	the	formation	of	disinfection	byproducts.	(Monitoring 
	 product)	of	dose	and	monomer	level	does	not	exceed	the	levels	specified,	as	follows:	Acrylamide	 	 	 start	dates	are	staggered	by	system	size.	The	largest	systems	(serving	at	least	100,000 
	 =	0.05	percent	dosed	at	1	mg/L	(or	equivalent);	Epichlorohydrin	=	0.01	percent	dosed	at	20	mg/L	 	 	 people)	will	begin	monitoring	in	October	2006	and	the	smallest	systems	(serving	fewer	than 
	 (or	equivalent). 	 	 10,000	people)	will	not	begin	monitoring	until	October	2008.	After	completing	monitoring	and 
5  Lead	and	copper	are	regulated	by	a	Treatment	Technique	that	requires	systems	to	control	the 	 	 determining	their	treatment	bin,	systems	generally	have	three	years	to	comply	with	any	additional 
	 corrosiveness	of	their	water.	If	more	than	10	percent	of	tap	water	samples	exceed	the	action	level,	 	 	 treatment	requirements.) 
	 water	systems	must	take	additional	steps.	For	copper,	the	action	level	is	1.3	mg/L,	and	for	lead	is	 	 •	 Filter	Backwash	Recycling:	The	Filter	Backwash	Recycling	Rule	requires	systems	that	recycle	to	 
	 0.015	mg/L. 	 	 return	specific	recycle	flows	through	all	processes	of	the	system’s	existing	conventional	or	direct	 
6	A	routine	sample	that	is	fecal	coliform-positive	or	E. coli-positive	triggers	repeat	samples--if	any 	 	 filtration	system	or	at	an	alternate	location	approved	by	the	state. 
	 repeat	sample	is	total	coliform-positive,	the	system	has	an	acute	MCL	violation.	A	routine	sample 8	No	more	than	5.0	percent	samples	total	coliform-positive	in	a	month.	(For	water	systems	that	collect	 
	 that	is	total	coliform-positive	and	fecal	coliform-negative	or	E. coli-negative	triggers	repeat	samples--if 	 fewer	than	40	routine	samples	per	month,	no	more	than	one	sample	can	be	total	coliform-positive	 
	 any	repeat	sample	is	fecal	coliform-positive	or	E. coli-positive,	the	system	has	an	acute	MCL	violation. 	 per	month.)	Every	sample	that	has	total	coliform	must	be	analyzed	for	either	fecal	coliforms	or 
	 See	also	Total	Coliforms.  E. coli.	If	two	consecutive	TC-positive	samples,	and	one	is	also	positive	for	E. coli	or	fecal	coliforms,	 
7	EPA’s	surface	water	treatment	rules	require	systems	using	surface	water	or	ground	water	under	 	 system	has	an	acute	MCL	violation. 
	 the	direct	influence	of	surface	water	to	(1)	disinfect	their	water,	and	(2)	filter	their	water	or	meet 9	Although	there	is	no	collective	MCLG	for	this	contaminant	group,	there	are	individual	MCLGs	for	 
	 criteria	for	avoiding	filtration	so	that	the	following	contaminants	are	controlled	at	the	following	levels: 	 some	of	the	individual	contaminants: 
	 •	 Cryptosporidium:	99	percent	removal	for	systems	that	filter.	Unfiltered	systems	are	required	to 	 •	 Haloacetic	acids:	dichloroacetic	acid	(zero);	trichloroacetic	acid	(0.3	mg/L) 
	 	 include	Cryptosporidium	in	their	existing	watershed	control	provisions. 	 •	 Trihalomethanes:	bromodichloromethane	(zero);	bromoform	(zero);	dibromochloromethane	(0.06	mg/L) 
	 •	 Giardia	lamblia:	99.9	percent	removal/inactivation 



National Secondary Drinking
Water Regulation 
National Secondary Drinking Water Regulations are non-enforceable guidelines regarding 
contaminants that may cause cosmetic effects (such as skin or tooth discoloration) or aes-
thetic effects (such as taste, odor, or color) in drinking water. EPA  recommends secondary 
standards to water systems but does not require systems to comply. However, some states 
may choose to adopt them as enforceable standards. 

Contaminant Secondary Maximum Contaminant Level 
Aluminum 0.05 to 0.2 mg/L 
Chloride 250 mg/L 
Color 15 (color units) 
Copper 1.0 mg/L 
Corrosivity noncorrosive 
Fluoride 2.0 mg/L 
Foaming Agents 0.5 mg/L 
Iron 0.3 mg/L 
Manganese 0.05 mg/L 
Odor 3 threshold odor number 
pH 6.5-8.5 
Silver 0.10 mg/L 
Sulfate 250 mg/L 
Total Dissolved Solids 500 mg/L 
Zinc 5 mg/L 

For More Information 

EPA’s Safe Drinking Water Web site: 
http://www.epa.gov/safewater/ 
 
EPA’s Safe Drinking Water Hotline: 
(800) 426-4791 

To order additional posters or other 
ground water and drinking water 
publications, please contact the 
National Service Center for 
Environmental Publications at : 
   (800) 490-9198, or 
    email: nscep@bps-lmit.com. 

EPA 816-F-09-004
 
May 2009
 

http://www.epa.gov/safewater/
mailto:nscep@bps-lmit.com
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Appendix D: Hydraulic Model 

 
 
 

 Fire Flow Testing Results 
 2014 Max Day Demand + Fire Flow Demand Results 
 2014 Peak Hour Demand Results 
 2014 Average Winter Demand Results 
 2034 Max Day Demand + Fire Flow Demand Results 
 2034 Peak Hour Demand Results 
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Fire Flow Node FlexTable: Fire Flow Report

Current Time:  0.000 hours

Junction w/
Minimum

Pressure (Zone
@ Total Flow

Needed)

Junction w/
Minimum

Pressure (Zone)

Fire Flow
(Available)

(gpm)

Fire Flow
(Needed)

(gpm)

Satisfies Fire
Flow

Constraints?

Label

J-84J-84324.091,000.00FalseJ-4

J-84J-84356.881,000.00FalseJ-19

J-69J-69864.991,000.00FalseJ-20

J-64J-64915.291,000.00FalseJ-27

J-27J-272,037.342,250.00FalseLava Elementary School

J-43J-43834.641,000.00FalseJ-33

J-43J-43537.321,000.00FalseJ-42

J-80J-80353.231,000.00FalseJ-43

J-27J-38824.551,000.00FalseJ-64

J-70J-70798.141,000.00FalseJ-69

J-69J-69796.721,000.00FalseJ-70

J-43J-431,255.791,750.00FalseChuckwagon

J-43J-43920.191,000.00FalseJ-75

J-43J-43484.961,000.00FalseJ-79

J-43J-43392.601,000.00FalseJ-80

J-84J-84563.871,000.00FalseSwimming Pool

J-84J-84421.221,000.00FalseJ-82

J-84J-84317.321,000.00FalseJ-83

J-86J-86890.011,000.00FalseJ-85

J-51J-51765.441,000.00FalseJ-86

J-75J-43980.981,750.00FalseRiversideInn
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FlexTable: Junction Table

Current Time:  0.000 hours

Pressure
(psi)

Label

5J-16
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FlexTable: Junction Table

Current Time:  0.000 hours

Pressure
(psi)

Label

115J-19

115J-82

113J-11

113J-4

112J-75

112RiversideInn

112J-42

112J-32

111J-34

110J-76

110J-78

109J-9

108J-47

108J-33

108J-77

107J-18

105Swimming Pool

105J-17

105J-83

104J-79

104
ShawnsMkt&Ro
yalHotel

104Blue Moon

103Chuckwagon

102J-20

100J-69

99J-35

98J-40

98J-45

97J-223

96J-52

95
Lava Mobile
Estates

95J-2

95J-70

94J-59

94J-80

94J-50

93J-68

93J-72

93J-30

92J-61

92J-67

92J-22

92J-1

92J-84

91J-57
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FlexTable: Junction Table

Current Time:  0.000 hours

Pressure
(psi)

Label

91J-49

90J-37

90J-66

89J-71

88J-25

88J-43

88J-58

88J-36

87J-62

87J-60

86J-51

86J-24

85J-56

84J-95

84J-55

81J-86

81J-85

81J-54
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Fire Flow Node FlexTable: Fire Flow Report

Current Time:  0.000 hours

Junction w/
Minimum

Pressure (Zone
@ Total Flow

Needed)

Junction w/
Minimum

Pressure (Zone)

Fire Flow
(Available)

(gpm)

Fire Flow
(Needed)

(gpm)

Satisfies Fire
Flow

Constraints?

Label

J-70J-70993.051,000.00FalseJ-1

J-84J-84314.451,000.00FalseJ-4

J-84J-84346.891,000.00FalseJ-19

J-69J-69840.581,000.00FalseJ-20

J-64J-64886.221,000.00FalseJ-27

J-27J-271,926.362,250.00FalseLava Elementary School

J-43J-43803.391,000.00FalseJ-33

J-43J-43518.631,000.00FalseJ-42

J-80J-80343.361,000.00FalseJ-43

J-85J-85995.621,000.00FalseJ-50

J-27J-38799.221,000.00FalseJ-64

J-70J-70776.001,000.00FalseJ-69

J-69J-69773.031,000.00FalseJ-70

J-43J-431,203.511,750.00FalseChuckwagon

J-43J-43883.651,000.00FalseJ-75

J-43J-43468.621,000.00FalseJ-79

J-43J-43380.661,000.00FalseJ-80

J-84J-84554.221,000.00FalseSwimming Pool

J-84J-84410.821,000.00FalseJ-82

J-84J-84307.781,000.00FalseJ-83

J-86J-86809.121,000.00FalseJ-85

J-51J-51703.301,000.00FalseJ-86

J-75J-43940.801,750.00FalseRiversideInn
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Appendix E: O&M Budget 

 
 
 

 2010 – 2013 Budget Summaries 
 2010 Budget 
 2011 Budget 
 2012 Budget 

 
 
 



 
City of Lava Hot Springs 
 

WATER FUND REVENUES FY 2010 FY 2011 FY 2012 FY 2013 

Water Service & Bonds 108,110.37 108,400.00 108,400.00 108,400.00

Reconnect Fees 500.00 200.00 200.00 200.00

Hookups & Meters 2,700.00 3,000.00 3,000.00 3,000.00

Interest 873.12 0.00 0.00 0.00

Water Protection Grant 0.00 0.00 0.00 10,000.00

Misc. Revenues 0.00 0.00 0.00 0.00

Cash Carry Over 209,952.69 260,000.00 205,000.00 205,000.00

TOTAL WATER FUND REV. 336,605.05 371,600.00 316,600.00 326,600.00

WATER FUND EXPENSES 

Wages 28,834.79 31,473.00 29,973.00 30,873.00

Personnel Benefits 9,056.36 10,072.00 9,246.00 9,571.00

Office Supplies 364.64 700.00 700.00 700.00

Postage 558.59 700.00 700.00 710.00

Insurance 1,022.00 1,175.00 1,175.00 1,175.00

Engineering Services 0.00 1,000.00 1,000.00 1,000.00

Travel 101.69 400.00 400.00 400.00

Training/Licenses 70.00 150.00 150.00 150.00

Fuel, Repairs & Maintenance 8,683.39 10,000.00 10,000.00 10,000.00

Pump (Reserve) 0.00 10,000.00 10,000.00 10,000.00

Utilities 1,449.17 3,000.00 3,000.00 3,000.00

Water Tests 99.00 2,000.00 2,000.00 2,000.00

Restricted Cash 0.00 50,818.00 56,763.00 59,219.00

Public Drinking Water Fees 1,136.00 1,136.00 1,136.00 1,136.00

Rural Water Membership 230.00 405.00 405.00 405.00

Sensus Technical Support 1,320.00 1,320.00 1,320.00 1,525.00

USDA Bond Payment $24,560.00 $24,560.00 $24,560.00 $24,560.00

Water Resource Loan Pymt. $36,081.07 $36,082.00 $36,082.00 $36,082.00

Capital Improv. (Well, etc.) $0.00 $138,379.00 $72,390.00 $47,494.00

Spring Fencing Project $0.00 $0.00 $0.00 $20,000.00

Water Line Upgrade to CB $0.00 $0.00 $0.00 $18,000.00

Depreciation $0.00 $47,200.00 $48,400.00 $48,400.00

Computer Updates $143.43 $200.00 $200.00 $200.00

Meter Reader Upgrade $0.00 $0.00 $7,000.00 $0.00

Misc. Expense $0.00 $0.00 $0.00 $0.00

TOTAL WATER FUND EXP. $113,710.13 $371,600.00 $316,600.00 $326,600.00
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Appendix F: Sanitary Survey 

 
 
 

 2011 Sanitary Survey 
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Appendix G: Cost Estimates 

 
 
 

 Cost estimates for alternatives 
 
 
 



City of Lava Hot Springs, Idaho

Water Facilities Planning Study: Cost Estimates

New Well & Connection to System

Project Identifier:
1.1A ‐ Opt. 1

Objective:
Provide redundant source and additional capacity to system.

Potential Issues:
Land purchase

Easements

Good Water

General Line Items Unit Unit Price Estimated Quantity 2014 Cost

Geotechnical Investigation LS 10,000$               1 10,000$                

Test Well LS 50,000$               1 50,000$                

Well Hole LF 300$                    400 120,000$              

Power to Well Site LS 15,000$               1 15,000$                

Well Facilities (building, pump, electrical components) LS 200,000$             1 200,000$              

8-inch Pipe - Excavation, Backfill, Valves LF 60$                      2220 133,200$              

Full Lane Pavement Repair LF 35$                      30 1,050$                  

Miscellaneous Surface Repair LF 5$                        2190 10,950$                

Ditch Crossing EA 1,500$                 1 1,500$                  

Subtotal 541,700$              

Mobilization - Percent of Item Cost Sum % 6% 32,502$                

Contingency - % of construction costs % 20% 108,340$              

Total Construction Costs 682,542$              

Engineering and CMS - % of construction costs % 15% 102,381$              

Total Project Cost (rounded) $785,000

Water Improvements Project: Project Location Map:

The cost estimate herein is based on our perception of current conditions at the project location.  This estimate reflects our opinion of probable costs at this time and is subject to change as the project design 
matures.  Keller Associates has no control over variances in the cost of labor, materials, equipment, services provided by others, contractor's methods of determining prices, competitive bidding or market 
conditions, practices or bidding strategies.  Keller Associates cannot and does not warrant or guarantee that proposals, bids, or actual construction costs will not vary from the cost presented herein. 
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City of Lava Hot Springs, Idaho

Water Facilities Planning Study: Cost Estimates

New Well & Connection to System

Project Identifier:
1.1A ‐ Opt. 2

Objective:
Provide redundant source and additional capacity to system.

Potential Issues:
Land purchase

Easements

Good Water

General Line Items Unit Unit Price Estimated Quantity 2014 Cost

Geotechnical Investigation LS 10,000$               1 10,000$                

Test Well LS 50,000$               1 50,000$                

Well Hole LF 300$                    400 120,000$              

Power to Well Site LS 15,000$               1 15,000$                

Well Facilities (building, pump, electrical components) LS 200,000$             1 200,000$              

8-inch Pipe - Excavation, Backfill, Valves LF 60$                      2700 162,000$              

Full Lane Pavement Repair LF 35$                      110 3,850$                  

Miscellaneous Surface Repair LF 5$                        2590 12,950$                

Subtotal 573,800$              

Mobilization - Percent of Item Cost Sum % 6% 34,428$                

Contingency - % of construction costs % 20% 114,760$              

Total Construction Costs 722,988$              

Engineering and CMS - % of construction costs % 15% 108,448$              

Total Project Cost (rounded) $832,000

Water Improvements Project: Project Location Map:

The cost estimate herein is based on our perception of current conditions at the project location.  This estimate reflects our opinion of probable costs at this time and is subject to change as the project design 
matures.  Keller Associates has no control over variances in the cost of labor, materials, equipment, services provided by others, contractor's methods of determining prices, competitive bidding or market 
conditions, practices or bidding strategies.  Keller Associates cannot and does not warrant or guarantee that proposals, bids, or actual construction costs will not vary from the cost presented herein. 
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City of Lava Hot Springs, Idaho

Water Facilities Planning Study: Cost Estimates

New Well & Connection to System

Project Identifier:
1.1A ‐ Opt. 3

Objective:
Provide redundant source and additional capacity to system.

Potential Issues:
Land purchase

Easements

Good Water

General Line Items Unit Unit Price Estimated Quantity 2014 Cost

Geotechnical Investigation LS 10,000$               1 10,000$                

Test Well LS 50,000$               1 50,000$                

Well Hole LF 300$                    400 120,000$              

Power to Well Site LS 15,000$               1 15,000$                

Well Facilities (building, pump, electrical components) LS 200,000$             1 200,000$              

8-inch Pipe - Excavation, Backfill, Valves LF 60$                      1100 66,000$                

Full Lane Pavement Repair LF 35$                      60 2,100$                  

Miscellaneous Surface Repair LF 5$                        1040 5,200$                  

Subtotal 468,300$              

Mobilization - Percent of Item Cost Sum % 6% 28,098$                

Contingency - % of construction costs % 20% 93,660$                

Total Construction Costs 590,058$              

Engineering and CMS - % of construction costs % 15% 88,509$                

Total Project Cost (rounded) $679,000

Water Improvements Project: Project Location Map:

The cost estimate herein is based on our perception of current conditions at the project location.  This estimate reflects our opinion of probable costs at this time and is subject to change as the project design 
matures.  Keller Associates has no control over variances in the cost of labor, materials, equipment, services provided by others, contractor's methods of determining prices, competitive bidding or market 
conditions, practices or bidding strategies.  Keller Associates cannot and does not warrant or guarantee that proposals, bids, or actual construction costs will not vary from the cost presented herein. 
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City of Lava Hot Springs, Idaho

Water Facilities Planning Study: Cost Estimates

Transmssion Line Replacement

Project Identifier:
1.1B

Objective:
Replace deteriorated transmission line from springs to tanks

Potential Issues:

General Line Items Unit Unit Price Estimated Quantity 2014 Cost

Geotechnical Investigation LS 10,000$               1 10,000$                

10-inch Pipe - Excavation, Backfill, Valves LF 70$                      14,300 1,001,000$           

Traffic Control - Without Flagging LF 4$                        3,900 15,600$                

Full Lane Pavement Repair LF 35$                      300 10,500$                

1/2 Lane Pavement Repair LF 20$                      3,900 78,000$                

Miscellaneous Surface Repair LF 5$                        10,100 50,500$                

Creek/Canal Crossing (casing, end seals, restrained pipe) LS 15,000$               4 60,000$                

Subtotal 1,225,600$           

Mobilization - Percent of Item Cost Sum % 6% 73,536$                

Contingency - % of construction costs % 20% 245,120$              

Total Construction Costs 1,544,256$           

Engineering and CMS - % of construction costs % 15% 231,638$              

Total Project Cost (rounded) $1,776,000

Water Improvements Project: Project Location Map:

The cost estimate herein is based on our perception of current conditions at the project location.  This estimate reflects our opinion of probable costs at this time and is subject to change as the project design 
matures.  Keller Associates has no control over variances in the cost of labor, materials, equipment, services provided by others, contractor's methods of determining prices, competitive bidding or market 
conditions, practices or bidding strategies.  Keller Associates cannot and does not warrant or guarantee that proposals, bids, or actual construction costs will not vary from the cost presented herein. 
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City of Lava Hot Springs, Idaho

Water Facilities Planning Study: Cost Estimates

E. Main St.

Project Identifier:
1.2A

Objective:
Upsize aged and under‐sized pipeline

Potential Issues:
Pedestrian traffic in summer months

River crossing suspended from bridge

General Line Items Unit Unit Price Estimated Quantity 2014 Cost

8-inch Pipe - Excavation, Backfill, Valves, Hydrants LF 60$                      1812 108,720$              

Traffic Control - Without Flagging LF 4$                        1812 7,248$                  

Existing Utility Protection LF 4$                        1812 7,248$                  

1/2 Lane Pavement Repair LF 20$                      1812 36,240$                

Subtotal 159,456$              

Mobilization - Percent of Item Cost Sum % 6% 9,567$                  

Contingency - % of construction costs % 20% 31,891$                

Total Construction Costs 200,915$              

Engineering and CMS - % of construction costs % 15% 30,137$                

Total Project Cost (rounded) $232,000

Water Improvements Project: Project Location Map:

The cost estimate herein is based on our perception of current conditions at the project location.  This estimate reflects our opinion of probable costs at this time and is subject to change as the project design 
matures.  Keller Associates has no control over variances in the cost of labor, materials, equipment, services provided by others, contractor's methods of determining prices, competitive bidding or market 
conditions, practices or bidding strategies.  Keller Associates cannot and does not warrant or guarantee that proposals, bids, or actual construction costs will not vary from the cost presented herein. 
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City of Lava Hot Springs, Idaho

Water Facilities Planning Study: Cost Estimates

E. Portneuf St. and 2nd Avenue E.

Project Identifier:
1.2B

Objective:
Upsize aged and under‐sized pipeline

Potential Issues:

General Line Items Unit Unit Price Estimated Quantity 2014 Cost

8-inch Pipe - Excavation, Backfill, Valves, Hydrants LF 60$                      609 36,540$                

Traffic Control - Without Flagging LF 4$                        609 2,436$                  

Existing Utility Protection LF 4$                        609 2,436$                  

1/2 Lane Pavement Repair LF 20$                      609 12,180$                

Subtotal 53,592$                

Mobilization - Percent of Item Cost Sum % 6% 3,216$                  

Contingency - % of construction costs % 20% 10,718$                

Total Construction Costs 67,526$                

Engineering and CMS - % of construction costs % 15% 10,129$                

Total Project Cost (rounded) $78,000

Water Improvements Project: Project Location Map:

The cost estimate herein is based on our perception of current conditions at the project location.  This estimate reflects our opinion of probable costs at this time and is subject to change as the project design 
matures.  Keller Associates has no control over variances in the cost of labor, materials, equipment, services provided by others, contractor's methods of determining prices, competitive bidding or market 
conditions, practices or bidding strategies.  Keller Associates cannot and does not warrant or guarantee that proposals, bids, or actual construction costs will not vary from the cost presented herein. 
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City of Lava Hot Springs, Idaho

Water Facilities Planning Study: Cost Estimates

S. 1st Avenue E. and alley

Project Identifier:
1.2C

Objective:
Upsize aged and under‐sized pipeline

Potential Issues:

General Line Items Unit Unit Price Estimated Quantity 2014 Cost

8-inch Pipe - Excavation, Backfill, Valves, Hydrants LF 60$                      503 30,180$                

Traffic Control - Without Flagging LF 4$                        503 2,012$                  

Existing Utility Protection LF 4$                        503 2,012$                  

1/2 Lane Pavement Repair LF 20$                      503 10,060$                

Abandon Existing Line LS 4,000$                 1 4,000$                  

Subtotal 48,264$                

Mobilization - Percent of Item Cost Sum % 6% 2,896$                  

Contingency - % of construction costs % 20% 9,653$                  

Total Construction Costs 60,813$                

Engineering and CMS - % of construction costs % 15% 9,122$                  

Total Project Cost (rounded) $70,000

Water Improvements Project: Project Location Map:

The cost estimate herein is based on our perception of current conditions at the project location.  This estimate reflects our opinion of probable costs at this time and is subject to change as the project design 
matures.  Keller Associates has no control over variances in the cost of labor, materials, equipment, services provided by others, contractor's methods of determining prices, competitive bidding or market 
conditions, practices or bidding strategies.  Keller Associates cannot and does not warrant or guarantee that proposals, bids, or actual construction costs will not vary from the cost presented herein. 
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City of Lava Hot Springs, Idaho

Water Facilities Planning Study: Cost Estimates

W. Portneuf and 1st Avenue W.

Project Identifier:
1.2D

Objective:
Upsize aged and under‐sized pipeline

Potential Issues:

General Line Items Unit Unit Price Estimated Quantity 2014 Cost

8-inch Pipe - Excavation, Backfill, Valves, Hydrants LF 60$                      660 39,600$                

Traffic Control - Without Flagging LF 4$                        660 2,640$                  

Existing Utility Protection LF 4$                        660 2,640$                  

1/2 Lane Pavement Repair LF 20$                      660 13,200$                

Subtotal 58,080$                

Mobilization - Percent of Item Cost Sum % 6% 3,485$                  

Contingency - % of construction costs % 20% 11,616$                

Total Construction Costs 73,181$                

Engineering and CMS - % of construction costs % 15% 10,977$                

Total Project Cost (rounded) $85,000

Water Improvements Project: Project Location Map:

The cost estimate herein is based on our perception of current conditions at the project location.  This estimate reflects our opinion of probable costs at this time and is subject to change as the project design 
matures.  Keller Associates has no control over variances in the cost of labor, materials, equipment, services provided by others, contractor's methods of determining prices, competitive bidding or market 
conditions, practices or bidding strategies.  Keller Associates cannot and does not warrant or guarantee that proposals, bids, or actual construction costs will not vary from the cost presented herein. 

8"



City of Lava Hot Springs, Idaho

Water Facilities Planning Study: Cost Estimates

Condos and Pool

Project Identifier:
1.2E

Objective:
Upsize aged and under‐sized pipeline

Potential Issues:

General Line Items Unit Unit Price Estimated Quantity 2014 Cost

8-inch Pipe - Excavation, Backfill, Valves, Hydrants LF 60$                      1481 88,860$                

Traffic Control - Without Flagging LF 4$                        1481 5,924$                  

Existing Utility Protection LF 4$                        1481 5,924$                  

1/2 Lane Pavement Repair LF 20$                      1481 29,620$                

Subtotal 130,328$              

Mobilization - Percent of Item Cost Sum % 6% 7,820$                  

Contingency - % of construction costs % 20% 26,066$                

Total Construction Costs 164,213$              

Engineering and CMS - % of construction costs % 15% 24,632$                

Total Project Cost (rounded) $189,000

Water Improvements Project: Project Location Map:

The cost estimate herein is based on our perception of current conditions at the project location.  This estimate reflects our opinion of probable costs at this time and is subject to change as the project design 
matures.  Keller Associates has no control over variances in the cost of labor, materials, equipment, services provided by others, contractor's methods of determining prices, competitive bidding or market 
conditions, practices or bidding strategies.  Keller Associates cannot and does not warrant or guarantee that proposals, bids, or actual construction costs will not vary from the cost presented herein. 
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City of Lava Hot Springs, Idaho

Water Facilities Planning Study: Cost Estimates

Merle St. and S. 2nd West

Project Identifier:
1.2F

Objective:
Upsize aged and under‐sized pipeline

Potential Issues:

General Line Items Unit Unit Price Estimated Quantity 2014 Cost

8-inch Pipe - Excavation, Backfill, Valves, Hydrants LF 60$                      1010 60,600$                

Traffic Control - Without Flagging LF 4$                        1010 4,040$                  

Existing Utility Protection LF 4$                        1010 4,040$                  

1/2 Lane Pavement Repair LF 20$                      1010 20,200$                

Subtotal 88,880$                

Mobilization - Percent of Item Cost Sum % 6% 5,333$                  

Contingency - % of construction costs % 20% 17,776$                

Total Construction Costs 111,989$              

Engineering and CMS - % of construction costs % 15% 16,798$                

Total Project Cost (rounded) $129,000

Water Improvements Project: Project Location Map:

The cost estimate herein is based on our perception of current conditions at the project location.  This estimate reflects our opinion of probable costs at this time and is subject to change as the project design 
matures.  Keller Associates has no control over variances in the cost of labor, materials, equipment, services provided by others, contractor's methods of determining prices, competitive bidding or market 
conditions, practices or bidding strategies.  Keller Associates cannot and does not warrant or guarantee that proposals, bids, or actual construction costs will not vary from the cost presented herein. 



City of Lava Hot Springs, Idaho

Water Facilities Planning Study: Cost Estimates

5th W. and 6th W.

Project Identifier:
1.2G

Objective:
Upsize aged and under‐sized pipeline

Potential Issues:

General Line Items Unit Unit Price Estimated Quantity 2014 Cost

8-inch Pipe - Excavation, Backfill, Valves, Hydrants LF 60$                      1223 73,380$                

Traffic Control - Without Flagging LF 4$                        1223 4,892$                  

Existing Utility Protection LF 4$                        1223 4,892$                  

1/2 Lane Pavement Repair LF 20$                      1223 24,460$                

Subtotal 107,624$              

Mobilization - Percent of Item Cost Sum % 6% 6,457$                  

Contingency - % of construction costs % 20% 21,525$                

Total Construction Costs 135,606$              

Engineering and CMS - % of construction costs % 15% 20,341$                

Total Project Cost (rounded) $156,000

Water Improvements Project: Project Location Map:

The cost estimate herein is based on our perception of current conditions at the project location.  This estimate reflects our opinion of probable costs at this time and is subject to change as the project design 
matures.  Keller Associates has no control over variances in the cost of labor, materials, equipment, services provided by others, contractor's methods of determining prices, competitive bidding or market 
conditions, practices or bidding strategies.  Keller Associates cannot and does not warrant or guarantee that proposals, bids, or actual construction costs will not vary from the cost presented herein. 

8"



City of Lava Hot Springs, Idaho

Water Facilities Planning Study: Cost Estimates

E. Elm St. and 2nd Avenue E.

Project Identifier:
1.2H

Objective:
Upsize aged and under‐sized pipeline

Potential Issues:

General Line Items Unit Unit Price Estimated Quantity 2014 Cost

8-inch Pipe - Excavation, Backfill, Valves, Hydrants LF 60$                      1311 78,630$                

Traffic Control - Without Flagging LF 4$                        1311 5,242$                  

Existing Utility Protection LF 4$                        1311 5,242$                  

1/2 Lane Pavement Repair LF 20$                      1311 26,210$                

Subtotal 115,324$              

Mobilization - Percent of Item Cost Sum % 6% 6,919$                  

Contingency - % of construction costs % 20% 23,065$                

Total Construction Costs 145,308$              

Engineering and CMS - % of construction costs % 15% 21,796$                

Total Project Cost (rounded) $168,000

Water Improvements Project: Project Location Map:

The cost estimate herein is based on our perception of current conditions at the project location.  This estimate reflects our opinion of probable costs at this time and is subject to change as the project design 
matures.  Keller Associates has no control over variances in the cost of labor, materials, equipment, services provided by others, contractor's methods of determining prices, competitive bidding or market 
conditions, practices or bidding strategies.  Keller Associates cannot and does not warrant or guarantee that proposals, bids, or actual construction costs will not vary from the cost presented herein. 
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City of Lava Hot Springs, Idaho

Water Facilities Planning Study: Cost Estimates

E. Fife St.

Project Identifier:
1.2.I

Objective:
Upsize aged and under‐sized pipeline

Potential Issues:

General Line Items Unit Unit Price Estimated Quantity 2014 Cost

8-inch Pipe - Excavation, Backfill, Valves, Hydrants LF 60$                      336 20,160$                

Traffic Control - Without Flagging LF 4$                        336 1,344$                  

Existing Utility Protection LF 4$                        336 1,344$                  

1/2 Lane Pavement Repair LF 20$                      336 6,720$                  

Subtotal 29,568$                

Mobilization - Percent of Item Cost Sum % 6% 1,774$                  

Contingency - % of construction costs % 20% 5,914$                  

Total Construction Costs 37,256$                

Engineering and CMS - % of construction costs % 15% 5,588$                  

Total Project Cost (rounded) $43,000

Water Improvements Project: Project Location Map:

The cost estimate herein is based on our perception of current conditions at the project location.  This estimate reflects our opinion of probable costs at this time and is subject to change as the project design 
matures.  Keller Associates has no control over variances in the cost of labor, materials, equipment, services provided by others, contractor's methods of determining prices, competitive bidding or market 
conditions, practices or bidding strategies.  Keller Associates cannot and does not warrant or guarantee that proposals, bids, or actual construction costs will not vary from the cost presented herein. 
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City of Lava Hot Springs, Idaho

Water Facilities Planning Study: Cost Estimates

S. 3rd Avenue E.

Project Identifier:
1.2.J

Objective:
Upsize aged and under‐sized pipeline

Potential Issues:

General Line Items Unit Unit Price Estimated Quantity 2014 Cost

8-inch Pipe - Excavation, Backfill, Valves, Hydrants LF 60$                      252 15,120$                

Traffic Control - Without Flagging LF 4$                        252 1,008$                  

Existing Utility Protection LF 4$                        252 1,008$                  

1/2 Lane Pavement Repair LF 20$                      252 5,040$                  

Subtotal 22,176$                

Mobilization - Percent of Item Cost Sum % 6% 1,331$                  

Contingency - % of construction costs % 20% 4,435$                  

Total Construction Costs 27,942$                

Engineering and CMS - % of construction costs % 15% 4,191$                  

Total Project Cost (rounded) $33,000

Water Improvements Project: Project Location Map:

The cost estimate herein is based on our perception of current conditions at the project location.  This estimate reflects our opinion of probable costs at this time and is subject to change as the project design 
matures.  Keller Associates has no control over variances in the cost of labor, materials, equipment, services provided by others, contractor's methods of determining prices, competitive bidding or market 
conditions, practices or bidding strategies.  Keller Associates cannot and does not warrant or guarantee that proposals, bids, or actual construction costs will not vary from the cost presented herein. 
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City of Lava Hot Springs, Idaho

Water Facilities Planning Study: Cost Estimates

River St. and Spring St.

Project Identifier:
1.2.K

Objective:
Upsize aged and under‐sized pipeline

Potential Issues:

General Line Items Unit Unit Price Estimated Quantity 2014 Cost

8-inch Pipe - Excavation, Backfill, Valves, Hydrants LF 60$                      966 57,960$                

Traffic Control - Without Flagging LF 4$                        966 3,864$                  

Existing Utility Protection LF 4$                        966 3,864$                  

1/2 Lane Pavement Repair LF 20$                      966 19,320$                

Subtotal 85,008$                

Mobilization - Percent of Item Cost Sum % 6% 5,100$                  

Contingency - % of construction costs % 20% 17,002$                

Total Construction Costs 107,110$              

Engineering and CMS - % of construction costs % 15% 16,067$                

Total Project Cost (rounded) $124,000

Water Improvements Project: Project Location Map:

The cost estimate herein is based on our perception of current conditions at the project location.  This estimate reflects our opinion of probable costs at this time and is subject to change as the project design 
matures.  Keller Associates has no control over variances in the cost of labor, materials, equipment, services provided by others, contractor's methods of determining prices, competitive bidding or market 
conditions, practices or bidding strategies.  Keller Associates cannot and does not warrant or guarantee that proposals, bids, or actual construction costs will not vary from the cost presented herein. 
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City of Lava Hot Springs, Idaho

Water Facilities Planning Study: Cost Estimates

Maughan Rd

Project Identifier:
2.1A

Objective:
Upsize under‐sized pipeline for future development west of town

Potential Issues:

General Line Items Unit Unit Price Estimated Quantity 2014 Cost

8-inch Pipe - Excavation, Backfill, Valves, Hydrants LF 60$                      1900 114,000$              

Traffic Control - Without Flagging LF 4$                        1900 7,600$                  

Existing Utility Protection LF 4$                        1900 7,600$                  

1/2 Lane Pavement Repair LF 20$                      1900 38,000$                

Subtotal 167,200$              

Mobilization - Percent of Item Cost Sum % 6% 10,032$                

Contingency - % of construction costs % 20% 33,440$                

Total Construction Costs 210,672$              

Engineering and CMS - % of construction costs % 15% 31,601$                

Total Project Cost (rounded) $243,000

Water Improvements Project: Project Location Map:

The cost estimate herein is based on our perception of current conditions at the project location.  This estimate reflects our opinion of probable costs at this time and is subject to change as the project design 
matures.  Keller Associates has no control over variances in the cost of labor, materials, equipment, services provided by others, contractor's methods of determining prices, competitive bidding or market 
conditions, practices or bidding strategies.  Keller Associates cannot and does not warrant or guarantee that proposals, bids, or actual construction costs will not vary from the cost presented herein. 
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City of Lava Hot Springs, Idaho

Water Facilities Planning Study: Cost Estimates

Misc. Improvements ‐ Sanitary Survey Items

Project Identifier:
1.3.A

Objective:
Address DEQ Sanitary Survey items and other needed items

Potential Issues:

General Line Items Unit Unit Price Estimated Quantity 2014 Cost

Flow meter to pace chlorination system EA 4,000$                 1 4,000$                  

Eye wash station for Well #1 building EA 300$                    1 300$                     

Pressure gauge for Well #2 EA 100$                    1 100$                     

Pressure relief valve for Well #2 EA 500$                    1 500$                     

Replace screen on Well #2 pump-to-waste line EA 50$                      1 50$                       

Update Source Water Protection Study EA 5,000$                 1 5,000$                  

Install chain link fencing around storage tanks LF 30$                      900 27,000$                

Subtotal 36,950$                

Mobilization - Percent of Item Cost Sum (fencing only) % 6% 1,620$                  

Contingency - % of construction costs (fencing only) % 20% 5,400$                  

Total Construction Costs 43,970$                

Engineering and CMS - % of construction costs (fencing only) % 15% 4,050$                  

Total Project Cost (rounded) $49,000

Water Improvements Project: Project Location Map:

The cost estimate herein is based on our perception of current conditions at the project location.  This estimate reflects our opinion of probable costs at this time and is subject to change as the project design 
matures.  Keller Associates has no control over variances in the cost of labor, materials, equipment, services provided by others, contractor's methods of determining prices, competitive bidding or market 
conditions, practices or bidding strategies.  Keller Associates cannot and does not warrant or guarantee that proposals, bids, or actual construction costs will not vary from the cost presented herein. 
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City of Lava Hot Springs, Idaho

Water Facilities Planning Study: Cost Estimates

Water Meter Replacement

Project Identifier:
1.3.B

Objective:
Replace aging existing meters with radio read meters

Potential Issues:

General Line Items Unit Unit Price Estimated Quantity 2014 Cost

Purchase of water meters and radio modules EA 350$                    303 106,050$              

Upgrade meter reader LS 4,600$                 1 4,600$                  

Installation of meters EA 150$                    303 45,450$                

Subtotal 156,100$              

Mobilization - Percent of Item Cost Sum % 6% 9,366$                  

Contingency - % of construction costs % 20% 33,093$                

Total Construction Costs 198,559$              

Engineering and CMS - % of construction costs % 15% 29,784$                

Total Project Cost (rounded) $229,000

Water Improvements Project: Project Location Map:

The cost estimate herein is based on our perception of current conditions at the project location.  This estimate reflects our opinion of probable costs at this time and is subject to change as the project design 
matures.  Keller Associates has no control over variances in the cost of labor, materials, equipment, services provided by others, contractor's methods of determining prices, competitive bidding or market 
conditions, practices or bidding strategies.  Keller Associates cannot and does not warrant or guarantee that proposals, bids, or actual construction costs will not vary from the cost presented herein. 

8"



City of Lava Hot Springs, Idaho

Water Facilities Planning Study: Cost Estimates

PRV Stations

Project Identifier:
PRV Stations

Objective:
Reduce pressure in the lower part of the system

Potential Issues:
Maintenance

Public education about pressure

General Line Items Unit Unit Price Estimated Quantity 2014 Cost

PRV Station (vault, valves) EA 13,350$               3 40,050$                

Surface Restoration EA 1,500$                 3 4,500$                  

Subtotal 44,550$                

Mobilization - Percent of Item Cost Sum % 6% 2,673$                  

Contingency - % of construction costs % 20% 8,910$                  

Total Construction Costs 56,133$                

Engineering and CMS - % of construction costs % 15% 8,420$                  

Total Project Cost (rounded) $65,000

Water Improvements Project: Project Location Map:

The cost estimate herein is based on our perception of current conditions at the project location.  This estimate reflects our opinion of probable costs at this time and is subject to change as the project design 
matures.  Keller Associates has no control over variances in the cost of labor, materials, equipment, services provided by others, contractor's methods of determining prices, competitive bidding or market 
conditions, practices or bidding strategies.  Keller Associates cannot and does not warrant or guarantee that proposals, bids, or actual construction costs will not vary from the cost presented herein. 
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City of Lava Hot Springs, Idaho

Water Facilities Planning Study: Cost Estimates

Micro‐Turbine for Power Generation

Project Identifier:
Micro‐Turbine

Objective:
Generate Power

Potential Issues:
Payback period

Power to site

General Line Items Unit Unit Price Estimated Quantity 2014 Cost

Turbine, bypass, service interconnect, permits EA 18,000$               1 18,000$                

Vault EA 5,000$                 1 5,000$                  

Subtotal 23,000$                

Mobilization - Percent of Item Cost Sum % 6% 1,380$                  

Contingency - % of construction costs % 20% 4,600$                  

Total Construction Costs 28,980$                

Engineering and CMS - % of construction costs % 15% 4,347$                  

Total Project Cost (rounded) $34,000

Water Improvements Project: Project Location Map:

The cost estimate herein is based on our perception of current conditions at the project location.  This estimate reflects our opinion of probable costs at this time and is subject to change as the project design 
matures.  Keller Associates has no control over variances in the cost of labor, materials, equipment, services provided by others, contractor's methods of determining prices, competitive bidding or market 
conditions, practices or bidding strategies.  Keller Associates cannot and does not warrant or guarantee that proposals, bids, or actual construction costs will not vary from the cost presented herein. 
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