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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 Challis has developed this Drinking
Water Protection Plan to outline the process that will be used to help prevent contamination of ground water and
surface water that supplies the City of Challis’s drinking water system. Because the City of Challis uses both
ground water and surface water for its drinking water supply, protection of theses resources is critical to the health
and welfare of the community. Drinking Water Protection will help protect these resources from ground water and
surface water contamination by monitoring land use that occurs within the areas overlying the aquifer from which
the wells and surface water intake 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 Challis, Idaho serves a community of approximately 1,073 people through 521 connections. The City
of Challis is located along the Salmon River at the junction of Highway 93 and Highway 75 (Appendix A, Figure

Al). The public drinking water system for the City of Challis is comprised of four ground water well sources and
one surface water intake source.

Three of the ground water wells (West Well #1, West Well #2, and Well #3) are located near to or to the south of
the Garden Creek intake. The fourth ground water well, East Well #1, is located on the eastern side of the City.
Land use within the source water delineated area consists predominantly of rangeland, some irrigated agricultural
land, some forested land, rural residential homes, recreational areas, and in the case of East Well #1, urban uses.
Highway 93 and Garden Creek Road cross through some of the source water delineations.

The surface water intake (hereafter called the “Garden Creek intake”) is located on Garden Creek. Water from the
Garden Creek intake is processed through a slow sand filtration system; the filtered water is then manifolded to
ground water Well #3 and is mixed prior to gaseous chlorination. Land use within the City of Challis’ surface
water delineated area consists predominantly of rangeland, some irrigated agricultural land, some forested land,
rural residential homes, recreation, and mining facilities. Homes and businesses within the Garden Creek intake
surface water delineated area operated with individual septic tanks and septic drain fields.

Water chemistry tests are routinely conducted on the City of Challis drinking water system. Contaminants detected
in the drinking water system include the inorganic contaminants (IOCs) fluoride and nitrate, but at levels far below
the current maximum contaminant levels (MCLs). From the wells on the western side of the City (West Well #1,
West Well #2, Well #3), nitrate has been detected at levels below 1.0 milligrams per liter (mg/L), much less than
the MCL of 10 mg/L. On the east side of the City (East Well #1), nitrate has been detected at levels below 2.0
mg/L. The difference pertains to the different aquifers that the wells are drawing from, though both measurements
are background levels. Arsenic was not detected when tested for in February 2002. Water chemistry tests for the
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Garden Creek intake have detected the IOC fluoride, but at levels which have not exceeded the MCL in accordance
with the Safe Drinking Water Act Amendments of 1996. Total coliform bacteria were detected in the distribution
system in August 1995 and in March 1999. Following the distribution system occurrences of total coliform
bacteria, microbials were tested for at the wells. No bacteria were detected at the wells during these tests.
Treatment efforts including slow sand filtration and gaseous chlorination have successfully prevented further
occurrences. No volatile organic contaminants (VOCs) or synthetic organic contaminants (SOCs) have been
detected in the wells.

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 a well. Lower scores imply a system is less vulnerable to contamination. For example,
if the well casing and annular seal both extend into a low permeability geological unit, then the possibility of
contamination is reduced and the system construction score goes down. If the highest drinking water production
interval is more than 100 feet below the static water level (water table), then the system is considered to have better
buffering capacity. If the wellhead and surface seal are maintained to standards as outlined in Sanitary Surveys,
then contamination down the well bore hole is less likely. If the well is protected from surface flooding and is
outside the 100-year floodplain, then contamination from surface events is reduced.

The 2002 sanitary survey (an inspection conducted every five years with the purpose of determining the physical
condition of a drinking water system’s components and its capacity) performed by the Idaho Department of
Environmental Quality (DEQ) indicated that the wellhead and surface seals of Challis’ drinking water wells were
maintained to current standards and that the wells were protected from surface flooding. Well #3, however, is quite
close to Garden Creek and a flood condition could put this well in jeopardy. Table 1 includes a summary of the
system construction for each ground water well. Driller’s well logs were not available for West Well #2 and Well
#3, limiting the amount of data available. Should these driller’s well logs be provided to DEQ, the system
construction ratings may change.

Table 1. City of Challis Well Construction Summary Information

Well Well | Water Table Casing: Casing: Surface seal: Screened Drill | Sanitary
Depth Depth (ft) diameter/ depth (ft)/ depth (ft)/ Interval (ft) | Year Survey
(ft) thickness (in) formation formation Elements
(A/B)"
West 665 2 10/0.250 103/broken rock 18/tan silty 103-665 | 1981 | Yes/Yes
Well #1 sand, gravel & | open hole
cobbles, water
West 602 317 12/0.375 157/N1 157/N1 NI 1980 | Yes/Yes
Well #2
East 341 157 12/0.250, 249/course clean 18/ gravel, 2435 - 1981 | Yes/Yes
Well #1 10/0.250 sand & gravel, | cobblestones & 266.8
341/solid red boulders mixed
rock in tan sandy
silt
Well #3 800 NI NI/NI NI/NI NI/NI NI NI Yes/Yes

! A = Well and surface seal in compliance; B = Protected from surface flooding
NI = no information was available

West Well #1, drilled in 1981, is completed to an approximate depth of 665 feet below ground surface (bgs). A 10-
inch diameter, 0.250-inch thick steel casing extends to 130 feet bgs into a geological unit described as “broken
rock”; the remaining depth of the well borehole is not cased. The annular seal extends to 18 feet bgs into a
geological unit described as “silty sand, gravel, and cobbles, with water”. The static water level was approximately
two feet bgs at the time the well was completed. Although the well may have met well drilling standards at the
time, current standards are more stringent.
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West Well #2, drilled in 1980, is completed to an approximate depth of 602 feet bgs. A 12-inch diameter, 0.375-
inch thick steel casing extends to 157 feet bgs. Information describing any geological units, screened intervals or
the composition of the annular seal is lacking. The static water level was approximately 317 feet bgs at the time the
well was completed. Although the well may have met well drilling standards at the time, current standards are
more stringent.

East Well #1, drilled in 1981, is completed to an approximate depth of 341 feet bgs. A 12-inch diameter, 0.250-
inch thick steel casing extends to 249 feet bgs into a geological unit described as “coarse clean sand and gravel”. A
ten-inch diameter, 0.250-inch thick steel casing extends to 341 feet bgs into a geological unit described as “solid
red rock”. The annular seal extends to 18 feet bgs into a geological unit described as “gravel, cobblestones, and
boulders mixed in tan sandy silt”. The well is screened from 243.5 feet bgs to 266.8 feet bgs. The static water
level was approximately 157 feet bgs at the time the well was completed. Although the well may have met well
drilling standards at the time, current standards are more stringent.

Well #3 was completed to 800 feet bgs. No other information is available. Although the well may have met well
drilling standards at the time, current standards are more stringent.

The IDWR (Idaho Department of Water Resources) Well Construction Standards Rules (1993) requires all PWSs
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. An eight-inch diameter well requires a casing
thickness of at least 0.322-inches, a ten-inch diameter well requires a casing thickness of at least 0.365-inches, and
twelve-inch or greater diameter wells require a casing thickness of at least 0.375-inches. Well tests are required at
the design pumping rate for 24 hours or until stabilized drawdown has continued for at least six hours when
pumping at 1.5 times the design pumping rate. Casing is required to be sealed to a minimum of 18 feet bgs if there
is a low permeability layer at that depth. Otherwise, surface seals must be extended into low permeability or
consolidated units.

The construction of the Garden Creek intake directly affects the ability of the intake to protect the surface water
source from possible contaminants. Information regarding whether the Garden Creek intake was constructed
properly and located in a way to minimize impacts was unavailable, leading to a high rating for the intake. Table 2
includes a summary of the susceptibility evaluation of the Garden Creek intake.



Table 2. Summary of Garden Creek Intake Susceptibility Evaluation

Contaminant Inventory System Construction Final Susceptibility Ranking
10C — Low H Medium (H*2)

VOC — Low H Medium (H*)

SOC — Low H Low (H*)

Microbials — Low H Low (H*)

L=Low Susceptibility; M=Moderate Susceptibility; H=High Susceptibility
I0C=lInorganic Contaminant; VOC=Volatile Organic Contaminant; SOC=Synthetic Organic Contaminant

H*2=Indicates source automatically scored as high susceptibility due to the presence of a potential contaminant source (Garden Creek Road bridge) suspended above the
surface water.

1.2 Drinking Water Protection Steps
The City of Challis prepared this Drinking Water Protection Plan in accordance with the Idaho Source

Water/Wellhead Protection Plan, and followed 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 land area to be protected;

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 2003-2004 with technical assistance from the Idaho Rural Water Association
(IRWA) and DEQ.

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 delineation (Step 2) and contaminant 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 Challis is addressing the primary goal of the Source Water Assessment
process.

2.0 COMMUNITY TEAM (PLANNING TEAM)

The members of the City of Challis’s Drinking Water Protection Planning Team include the following individuals
listed in Table 3.

Table 3. City of Challis Drinking Water Protection Planning Team

Marion McDaniel City Council Member; Mayor pro tem

Jerry Moss City of Challis Maintenance Foreman
Bonnie Rowles Local business owner; homeowner

Lance Moss Challis Area Chamber President; homeowner
Corey Rice City of Challis Maintenance Employee

Don Varney City of Challis City Employee

Technical Assistance was provided by:



David Risley DEQ State Office, Boise

Jack Rainey DEQ Regional Office, Idaho Falls

John Bokor DEQ Regional Office, Twin Falls

Melinda Harper Ground Water Protection Specialist, IRWA

2.1 Duties of the Planning Team

The Maintenance Foreman for the City of Challis, Jerry Moss, was named by the Planning Team to be the Team
Coordinator and as such, 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 provide
continued support and technical assistance to the Planning Team regarding any of the Plan’s strategic components.
Below is the “Scope of Work™ that will be used by the Planning Team to implement their drinking water protection
strategy outlined throughout this Plan.

2.2 Implementation Duties (Scope of Work)
The Planning Team will:
e Hold biannual meetings (meeting dates and locations will be announced and posted) to review and update the
Plan and its components;
e Update the potential contaminant source inventory;
o Remove potential contaminant sources that no longer exist or not longer pose a threat; and
o Add any new sources of potential contaminants found in the protection area (see Tables 4-8);
e Evaluate new 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;
e Assess nonpoint sources, determine potential risk, 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 for Future Activities;
e 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:
- Plan fertilizer (nutrient) management planning workshops with help of the University of Idaho
Extension, Custer Soil and Water Conservation District, local fertilizer retailers, or the Natural
Resources Conservation Service;
- Hold annual 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 Challis Drinking Water Protection Ordinance (Appendix D
provides a sample Drinking Water Protection Ordinance); and
e Initiate discussions with Custer 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 DELINEATION

The City of Challis’s Source Water Assessment Report (City of Challis PWS 7190013 Source Water Assessment
Final Report, DEQ, June 30, 2002 and City of Challis PWS 7190013 Source Water Assessment Final Report Part
2, DEQ, May 10, 2004) provides a detailed description of the delineated Drinking Water Protection Area. The
Source Water Assessment is excerpted in the following sections.

-8-

10



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 Challis’ drinking water supply wells.

e 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;

o The 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 DWPA Zone IA and IB;

e The 6-year TOT zone corresponds to DWPA Zone II; and

e The 10-year TOT zone corresponds to DWPA Zone III. Time related zones of contribution for the City of
Challis’s West Well #1, West Well #2, East Well #1 and Well #3 are presented in Appendix A.

To protect surface water systems from potential contaminant pathways, the Environmental Protection Agency
(EPA) required that the entire drainage basin be delineated upstream from the Garden Creek surface water intake
to the hydrologic boundary of the drainage basin (U.S. EPA, 1997b). This delineation is also referred to as a
topographic delineation for systems consisting of small streams. Although the Garden Creek intake was not
delineated with a topographic delineation, all the streams of the watershed upstream to their headwaters were
delineated.

The EPA recognized that an intake on a large body of water, such as Garden Creek, could have an extensive
drainage. Therefore, the EPA recommended that large drainage basins be segmented into smaller areas for the
purpose of implementing a cost-effective potential contaminant source inventory and susceptibility analysis. The
delineation process established the physical area around the Garden Creek intake that became the focal point of the
assessment. The process included mapping the boundaries of the zone of contribution into a river buffer zone that
extends from the intake upstream 25 miles or to the 4-hour stream flow time-of-travel (TOT) boundary, whichever
is greater. In the case of Garden Creek, the headwaters of the creek are reached after approximately 12 hours. This
buffer zone also extends up tributaries to the remainder of the 25-mile boundary or the 4-hour TOT boundary.

3.1 Geology

In 2003, the University of Idaho Water Resources Research Institute published “Hydrogeologic Analysis of the
Water Supply for the Community of Challis, Custer County, Idaho™. This work was funded through a grant from
EPA Region 10 to the University of Idaho Water Resources Research Institute and the Idaho Geologic Survey. The
discussions in Sections 3.1 and 3.2 are derived from this publication.

Several regional geologic features influence the hydrogeology of the Challis area. The community lies near the
eastern margin of the Idaho batholith, near the northern margin of basin and range extension, and within the
Eocene-age Challis volcanic field. This diverse assemblage of geologic environments provides a challenge to
understanding the controls that structure and rock type play on the local area hydrogeology.

East Central Idaho lies in a geologic terrain dominated by Eocene-aged volcanic strata. These rocks erupted 51 to
40 million years ago (MclIntyre et al, 1982) onto a steep mountainous topography, similar to that present today.
The volcanics emanated primarily from stratovolcanoes (volcanoes that are constructed of alternating layers of
lava and pyroclastic deposits, along with abundant dikes and sills) and large calderas (a large basin-shaped
volcanic depression, more or less circular, the diameter of which is many times greater than that of the included
vent or vents, irrespective of steepness of the walls or form of the volcanic floor). Challis resides in a structural
basin bounded on the east by the northern extension of the Borah Peak fault and on the west by a series of smaller
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parallel faults. Eocene-aged volcanic strata were deposited in a proto-Salmon River canyon deeply incised into
Proterozoic-aged (2,700 million to 660 million years before present) quartzite, suggesting that the Challis basin
formed at least 50 million years ago or before.

The Salmon River canyon near Challis formed initially by a combination of faulting and stream erosion during and
before eruption of the Challis Volcanics. Faults active at the time of volcanism helped form the topography that
largely controlled the thickness of volcanic strata blanketing the area. These volcanic strata now tilt gently to the
east, reflecting rotation during renewed faulting. The thickness, distribution of strata and the geometry of faults
largely control the location, flow volume, and flow direction of ground water. The following section discusses
these aspects of the Challis area.

Basaltic Lava Flows

Basalt and andesite (a dark-colored, fine-grained igneous rock) lava flows form the lowest unit exposed in the
study area. The flow sequence has a variable thickness with an unknown maximum; based on map distribution it is
at least 1,000 feet thick in the Garden Creek drainage. Volcanic textures displayed in outcrops, such as pyroclastic
splatter (rock or sediment composed principally of fragments derived from pre-existing rocks or minerals and
transported some distance from their places of origin) and spindle bombs incorporated into lavas, indicate that the
flows emanated from nearby sources. Age dates indicate this part of the sequence erupted approximately 50.3
million years ago (MclIntyre et al, 1982). The basaltic lavas form most of the canyon of Garden Creek west of
town. Basalt lavas underlie much of the recharge area for the aquifers that Challis uses. Joints formed during
cooling and fractures formed during post-depositional deformation occur throughout the unit, providing avenues
for entry and migration of ground water. West Well #2 is collared and terminated in the lavas, is 605 feet deep, and
pumps an average of 450-500 gallons per minute.

Air-Fall Rhyolite Ash

The tuff of Penal Gulch, a white to pastel-green volcanic ash erupted from the large Van Horn Peak Caldera
complex northwest of Challis, lies depositionally above the basaltic lava sequence. When erupted, the ash was
composed of very fine-grained shards of volcanic glass. Later, the glass devitrified (the glass converted to a
crystalline material) and now forms an aggregate with abundant interstitial clay. The ash probably blanketed the
area evenly immediately following eruption, but was resedimented into topographically low areas, so its thickness
varies as a function of the paleo land surface. Exposures in the Garden Creek drainage three miles west of town are
less than 50 feet thick. The unit thickens progressively to the east, where immediately north of town it is over 200
feet thick. This change in thickness indicates that the faults bounding the Challis Valley were probably active
during the eruptive cycle, at least +45 million years ago.

The ash section provides important controls on the distribution of ground water in the Challis valley. It displays
few open fractures or fluid pathways in outcrops and contains an abundance of clay, so likely impedes ground
water flow. Erosion has stripped the unit away from most of the aquifer recharge area for the Challis water supply.
Recharge water infiltrates the basalt aquifer and as it travels down gradient, it likely flows beneath the ash section.
The unit underlies much of the community and the Salmon River canyon near Challis, so inhibits surface water
from entering the underlying basalt aquifer in these areas. West Well #1 penetrates 92 feet of unconsolidated
gravels, then cuts 125 feet of altered Penal Gulch tuff before entering the lower basalt lava unit.

Unconsolidated Sediments

Unconsolidated sediments in the study area include landslide deposits, clay beds deposited from lakes, alluvial-fan
gravels derived from nearby sources, and gravels deposited by flowing streams. Landslides are common in the
study area but generally do not influence the distribution or flow of ground water. One prehistoric slide, however,
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flowed into Garden Creek from the north, blocked the drainage and formed a lake. Though the landslide dam has
since eroded away, clay beds deposited at the bottom of the lake still occur along much of the Garden Creek
drainage. The clay beds greatly impede the ability of Garden Creek water to enter the substrate and recharge the
bedrock aquifer. Additionally, any contaminants entering Garden Creek upstream of the clay beds will tend to flow
overland a greater distance rather than percolating and filtering into the substrate.

The Salmon River has flowed through the Challis valley since at least middle Tertiary time (approximately 65
million years before present) filling the valley with sand and gravel from contemporary and ancestral stream
channels. The Salmon River provides water to the gravels, recharging the aquifer utilized by Challis East Well #1
and numerous other wells in the central part of the valley. Similar gravels also underlie tributary streams such as
Garden Creek. Cone-shaped alluvial fans accumulate along mountain fronts in dry climates and are generally
thickest along the range front near where streams emerge from incised canyons. They are composed of angular
rock fragments embedded in a matrix of sand, clay, and fine-grained rock particles. Internally, the stratigraphy can
be discontinuous, sinuous, and compositionally variable due to the temporal interplay of gravel deposited from
flowing streams versus erosion and deposition from flash floods. These complicated stratigraphic patterns (the
arrangement of the sequence of rock stata) create an equally complex regime for ground water flow. The City of
Challis lies on the upper end of an alluvial fan emanating from the mouth of Garden Creek.

Structure

Faulting is principally responsible for landforms visible in the Challis area, including the Salmon River valley.
Beyond visible landforms, faulting also formed the present distribution and geometry of volcanic rock units
underlying the area. The Challis basin is a half graben (an elongate, relatively depressed crustal unit or block that is
bounded by faults on its long sides) bound on the east side by the northern extension of the Borah Peak fault,
which last moved in 1983. The Borah Peak fault and subsidiary structures drop rocks on the west side of the faults
down relative to the east side. This relationship is visible in the strata exposed on the bluffs north of town, where
the beds are gently inclined from west to east.

Mapped faults in the study area are numerous, and conform to two general orientations. Most of the faults strike
(the direction taken by a structural surface) north-northwest and dip steeply to the west. A subsidiary set of faults
strikes northeasterly and dips northerly. The pattern created by the intersection of these two sets of faults is
rectilinear. The broken, or gouge zones that occur in fault planes are commonly clay rich and act to reduce or
preclude flow of water. Ground water migrating down gradient, along the dip of the volcanic beds from west to
east may be interrupted by the zones of faulting. The fault geometry defines a set of rectilinear blocks in which
concentrations of ground water cannot easily flow into strata of adjacent blocks. The concentration of clay beds in
Garden Creek in combination with the presence of faults is possibly the reason that surface water does not recharge
strata adjacent to West Well #1.

Location of faults was used in the delineation of the western wells. Given the complexity of the geology in the
area, the delineations for the ground water wells in the City of Challis system are approximations (Appendix A,
Figures A2, A3, A4, and AS). The actual data used by DEQ in determining the source water assessment
delineation areas is available upon request.

3.2 Hydrogeology

Rock composition and type of occurrence of volcanic strata impart great influence on a rock’s ability to store and
transmit ground water. Most volcanic strata have little intercrystalline (within and between crystals) porosity,
suggesting that fractures formed when the rock crystallized from molten magma. Cooling fractures are less likely
to form in low-temperature, air-fall ash deposits. At Challis, an aquifer in basaltic lava flows provides much of the
community’s drinking water supply.
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Three primary factors influence ground water hydrology of the Challis basin:

1. Climate;

2. Rock characteristics, including fracture density, porosity, and permeability; and
3. Distribution of faults.

Challis lies in an arid part of the state and sees less than 10 inches of precipitation annually. Greater amounts of
precipitation fall on the higher terrain west of town. Therefore, remote, higher elevation sources largely supply the
water utilized by Challis.

Fractures created during deformation form preferentially in hard, brittle rocks. Two types of volcanic rocks in the
Challis area fall into this category, namely, basaltic lava flows and rhyolite ash-flow tuff. Ash-flow tuff, an
accumulation of high-temperature ash when deposited, fuses into a dense, vitreous (having the luster and
appearance of glass) rock. Lower temperature air-fall ash deposits commonly contain abundant clay, which allows
the rock to deform without developing through-going fractures. Lava flows and densely welded ash-flow tuff
generally create the best aquifers in volcanic rocks because they form the greatest fracture permeability. The
terrain surrounding Challis displays an abundance of faults, which influence ground water distribution and flow.

Geologic mapping indicates that gently inclined volcanic strata in combination with a rectilinear network of faults
places strong controls on how and where ground water in the Challis basin flows. This, coupled with low recharge
volumes due to the dry climate, provides a unique challenge in locating a sustainable source of ground water.

A recent hydrological study by the Idaho Water Resources Research Institute (Bruce R. Otto, et. al, 2003) indicates
that water is derived from three separate and independent sources: surface water from Garden Creek, and two
separate ground water aquifers. Challis’s West Well #1 and West Well #2 penetrate an aquifer within fractured
basaltic lavas. The second ground water system, tapped by East Well #1, occurs in unconsolidated sand and gravel
that fill the Salmon River Valley. A third ground water system, not presently utilized, lies within shallow sand and
gravel zones that underlie Garden Creek Valley.

When drilled in 1989, the depth to water in West Well #2 (approximately 317 feet bgs) suggests isolation from the
surrounding aquifer sources. This measurement places the static water level at about 300 feet lower than in any
surrounding well. Attempts to obtain a new depth to ground water level failed. Four-hundred and fifty feet of water
level measurement tape was run down the borehole in an attempt to obtain the static water level, but no water was
encountered; this could be due to either a drop in the static water table from 317 feet bgs to below 450 feet bgs, or
that the tape used to measure the static water level somehow got hung up in the well. The fact that the original
static water level in West Well #2 was much lower than in the surrounding wells suggests that this well taps a
different aquifer than the surrounding wells.

Analysis of pumping records from West Well #2 failed to reveal evidence of long-term water level decline; the
records did not show a consistent decline in pumping rate commonly associated with declining water levels. In
fact, current pumping rates occasionally exceed the rates recorded when the well was first brought on line. This
observation suggests that the aquifer penetrated by West Well #2 does receive some recharge. The source of
recharge for the West Well #2 aquifer remains unclear, since static water level elevation in this well, when drilled,
exceeds the elevation of the Salmon River. The Salmon River cannot act as the source of water for West Well #2
simply because water will not flow up hill. The Garden Creek drainage remains the only other possible recharge
source.

Currently, no evidence exists suggesting that static water level decline presents a major problem in the alluvial
aquifer tapped by East Well #1. The depth to water observed in December 1980 was 157 feet bgs; in December
2001, the depth to water ranged between 159 feet bgs and 165 feet bgs. This suggests that the declining water
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levels pose no problems in the Salmon River Valley alluvium. Comparable historic and present water levels
suggest that the Salmon River is the probable source of recharge; the elevation of the East Well #1 aquifer is nearly
the same as the elevation of the Salmon River. This large hydrologic system contains abundant storage and has a
large recharge supply. Although East Well #1 taps this robust system, it is recommended that water levels continue
to be monitored to ensure demand does not exceed recharge.

Garden Creek flows into Challis from the west. Diverted surface water flows from the stream through slow sand
filters, is chlorinated, and then flows into the City’s distribution system. Two factors impact the quality and
quantity of this water:

1. Upstream domestic and agricultural development and use of Garden Creek water will have a negative impact on
the quality and supply of water that reaches the City of Challis diversion; and

2. The amount of annual precipitation, particularly winter snow pack, impacts flow levels of Garden Creek.

Alluvial gravels underlie Garden Creek near West Well #1. Garden Creek flows directly above a 90-foot-thick
gravel aquifer in this area, indicating a direct hydraulic connection with Garden Creek. The viability of obtaining
water from this alluvial aquifer depends on the amount of water in storage and the annual recharge received
Jrom Garden Creek. Monitoring of new upstream water use will allow an accurate understanding of impacts to
this fragile supply. Upstream contamination likely travels rapidly downstream due to clay-rich paleo lake bed
sediments that provide a natural lining along much of the Garden Creek drainage.

3.3 Delineation

The delineation process establishes the physical area around a well 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 ground water to reach a well) for water in
the aquifer. DEQ ascertained an approximation for the source water delineations using a refined computer model
approved by the EPA to determine the capture zone delineations for the City of Challis wells. The computer
model used site-specific data assimilated by DEQ from a variety of sources including local area well logs and
hydrogeologic reports summarized below (from IWRRI, 2003).

4.0 POTENTIAL SOURCES OF GROUND WATER CONTAMINATION

The third step of a drinking water protection plan consists of conducting an inventory of potential point and
nonpoint sources of potential contamination. 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 Challis 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
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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 Potential Point Sources of Contamination

A two-phased potential contaminant source inventory of the study area was conducted in September 2002 for the
Garden Creek source water delineation and in the spring of 2004 for the ground water wells and is excerpted below
(City of Challis PWS 7190013 Source Water Assessment Final Report, DEQ, May 10, 2004). The first phase
involved identifying and documenting potential contaminant sources within the City of Challis’s source water
delineation areas (Appendix A, Figures A2-A6) through the use of computer databases and Geographic
Information System (GIS) maps developed by DEQ. The second, or enhanced phase of the potential contaminant
inventory, involved allowing the City of Challis’s Maintenance Foreman, Jerry Moss, adequate time to verify

DEQ’s information and provide local knowledge to the process and add any potential contaminant sources in the
area.

The source water delineation of West Well #1 has three potential sources of contamination (Table 4; Appendix A,
Figure A2;), the source water delineation for West Well #2 has two potential sources of contamination (Table 5;
Appendix A, Figure A3), the source water delineation of Well #3 has five potential sources of contamination
(Table 6; Appendix A, Figure A4), the source water delineation of East Well #1 has nine potential sources of
contamination (Table 7; Appendix A, Figure A5) and the Garden Creek Inlet has 11 potential sources of
contamination (Table 8; Appendix A, Figure A6). These potential contaminant sources include underground
storage tanks (USTs), a Superfund Amendments Reauthorization Act (SARA) site, an aboveground storage tank
(AST), private septic tanks and drain fields, inactive mining prospects, City waste filtration ponds, a road, a
surface water source (Garden Creek), and seasonal and all year grazing.

Table 4. West Well #1 Potential Contaminant Source Inventory

SITE # Source Description’ TOT” Zone Source of | Potential Contaminants’
(years) Information
Waste Filtration Ponds 0-6 GIS Map I0C, Microbes
Garden Creek Road 0-10 GIS Map I0C, VOC, SOC,
Microbes
Seasonal Streams 0-10 Enhanced 10C, VOC, SOC,
Inventory Microbes

1=Potential point/nonpoint source of contamination

2=TOT=time-of-travel (in years) for a particle of ground water to reach the wellhead.
3=10C=Inorganic Compound; VOC=Volatile Organic Compound; SOC=Synthetic Organic Compound; M=Microbes (total coliform).

Table 5. West Well #2 Potential Contaminant Source Inventory

SITE # Source Description’ TOT* Zone Source of | Potential Contaminants®
(years) Information
Private Road 0-3 Enhanced IOC, VOC, SOC,
Inventory Microbes
Seasonal Streams 0-10 Enhanced 10C, VOC, SOC,
Inventory Microbes

1=Potential point/nonpoint source of contamination

2=TOT=time-of-travel (in years) for a particle of ground water to reach the wellhead.
3=10C=Inorganic Compound; VOC=Volatile Organic Compound; SOC=Synthetic Organic Compound; M=Microbes (total coliform).

Table 6. Well #3 Potential Contaminant Source Inventory
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SITE #|Source Description’ TOT* Zone Source of [ Potential Contaminants
(years) Information

Water Filtration Ponds 0-3 GIS Map I0C, Microbes

Garden Creek 0-10 GIS Map I0C, VOC, SOC,
Microbes

Seasonal and Perennial Streams 0-10 Enhanced I0C, VOC, SOC,

Inventory Microbes

Garden Creek Road 6-10 GIS Map I0C, VOC, SOC,
Microbes

Private Septic Tanks and Drain 6-10 Enhanced I0C, SOC, Microbes

Fields Inventory

2=TOT=time-of-travel (in years) for a particle of ground water to reach the wellhead.
3=10C=Inorganic Compound; VOC=Volatile Organic Compound; SOC=Synthetic Organic Compound; M=Microbes (total coliform).

Table 7. East Well #1 Potential Contaminant Source Inventory

SITE # Source Description’ TOT* Zone| Sourceof |Potential Contaminants’
(years) Information
1, 3, 4, JUST Site — Open; Petroleum 0-3 Database Search I0C, VOC, SOC
5, 6 |distributor; SARA site; AST site

2 |General Contractors 0-3 Database Search I0C, VOC, SOC

Highway 93 0-10 GIS Map I0C, VOC, SOC,
Microbes

Seasonal streams 0-10 Enhanced 10C, VOC, SOC,
Inventory Microbes

Unpaved Jeep Trail 6-10 Enhanced I0C, VOC, SOC,
Inventory Microbes

1=UST=Underground Storage Tank; SARA= Superfund Amendments Reauthorization Act; AST=Above Ground Storage Tank.
2=TOT=time-of-travel (in years) for a particle of ground water to reach the wellhead.
3=10C=Inorganic Compound; VOC=Volatile Organic Compound; SOC=Synthetic Organic Compound; M=Microbes (total coliform).

Table 8. Garden Creek Intake Potential Contaminant Source Inventory

SITE #|Source Description’ Source of Potential Contaminants”
Information
1  |Mining Prospect (Fluorine); Inactive Enhanced Inventory 10C
2  |Mining Prospect (Lead); Inactive Enhanced Inventory 10C
3 |Mining Prospect (Fluorine); Inactive Enhanced Inventory I0C, VOC
4  |Mining Prospect (Lead); Inactive Enhanced Inventory 10C
5 |Mining Prospect (Lead); Inactive Enhanced Inventory 10C
6 |Mining Prospect (Fluorine); Inactive Enhanced Inventory 10C
7  |Mining Prospect (Lead); Inactive Enhanced Inventory I10C, VOC
Garden Creek Road Database Search I0C, VOC, SOC,
Microbes
Private Septic Tanks and Drain Fields Enhanced Inventory |  10C, SOC, Microbes
Private Retreat and Campground; Septic Enhanced Inventory I0C, VOC, SOC,
Tanks and Drain Fields; Pond Microbes
Season and all year grazing Enhanced Inventory I0C, VOC, SOC,
Microbes

1=Potential point/nonpoint source of contamination
2=10C=Inorganic Compound; VOC=Volatile Organic Compound; SOC=Synthetic Organic Compound; M=Microbes (total coliform).
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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 Challis, drinking water protection activities should first focus on maintaining the requirements of 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). Any spills from the potential contaminant sources listed in
Tables 4 - 8 of this report should be carefully monitored, as should any future development in the delineated area
of the Garden Creek inlet. Other practices aimed at reducing the leaching of agricultural chemicals from
agricultural land within the designated Drinking Water Protection Areas should be implemented. Also, disinfection
practices should be maintained if microbial contamination becomes a problem. No chemicals should be stored or
applied within the 50-foot radius of the wellheads or the Garden Creek intake. Most of the designated Drinking
Water Protection Areas are outside the direct jurisdiction of the City of Challis making partnerships with state and
local agencies and industry groups critical to success of drinking water protection.

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. However,
the relatively short time involved with the movement of surface water requires drinking water protection activities
aimed at short-term management strategies with an emphasis on dealing with log-term future impacts from these
same sources. The Garden Creek Bridge crosses Garden Creek approximately one mile upstream of the intake
structure. A strong public education program should be a primary focus of any drinking water protection plan as
the delineations are near urban and residential land use areas. 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 communities implement protection programs, including the Drinking Water Academy of the EPA. As there
are transportation corridors near the delineations, the Idaho Department of Transportation (ITD), Custer County
and local Road and Bridge departments should be involved in protection activities. Drinking water protection
activities for agriculture should be coordinated with the Idaho State Department of Agriculture, the Soil
Conservation Commission, the Custer Soil and Water Conservation District, and the Natural Resources
Conservation Service. Activities such as recreation should be coordinated with the Bureau of Land Management
(BLM), the Idaho Fish & Game Department, and other related agencies.

4.2 Potential Nonpoint Sources of Contamination

The dominate land use outside the City of Challis delineated Drinking Water Protection Area is non-irrigated
agricultural land for seasonal and all year grazing. Highway 95 runs north-south through Challis. Land use within
the immediate area of the wellheads consists of both urban, commercial, and residential properties and agricultural
land. 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 Area, especially within the town boundaries, include incorrect usage and disposal of
hazardous household chemicals such as cleaning solvents, used motor oils and degreasers. 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

Two broad categories of management measures are available to most community water systems. These are
regulatory and non-regulatory measures. In choosing the most appropriate measures, local government officials
and water systems operators should consider their situation, and may need to prioritize the implementation of
specific measures to make the most of the resources available to them.
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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 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 Challis. Without such an approach to the City of
Challis Planning and Zoning, Custer County Planning and Zoning, or the Custer County Commissioners, the City
of Challis’s desire to protect its delineated Drinking Water Protection Areas from further encroachment may fall
short of its intended goal. Although the City of Challis must have the final decision regarding regulatory actions, it
is strongly suggested and encouraged that Challis register their drinking water protection plan with Custer County
so that, in the future, the drinking water protection plan must be recognized prior to activities that may put the
protection areas in jeopardy.

5.1 Regulatory Management Measures

Regulatory management measures to drinking water protection are used by municipalities who have the authority
to pass laws or ordinances.

The City of Challis 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 Challis will
also consider applying for changes in the Custer County zoning overlay and registering their Drinking Water
Protection Plan with Custer County Planning and Zoning to protect the City’s drinking water from potential
contaminating activities that occur outside the City of Challis’s jurisdiction. Should the City of Challis 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 Challis. Other regulatory management measures the City of Challis may pursue include
overlay district development, zoning, and comprehensive plan modifications. All of these management measures
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 management measures that could be adopted by the City of Challis to protect
drinking water quality.

5.2 Non-Regulatory Management Measures

Non-regulatory management measures 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 management measures discussed below rely on public education for effective implementation. The
implementation strategy is also discussed in many of the following approaches.

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, town 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 an 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
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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. 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 the proper application of water. The use of BMPs is strongly suggested (Section 5.2.5).

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 develops 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 Result Oriented Activities (ROAs). The Groundwater
Guardian Program application materials are available on-line via the Groundwater Foundation’s web site —
www.groundwater.org — in the Groundwater Guardian section.

The City of Challis 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 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 for review via the GEMStars web site at
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.

5.2.4 Home*A*Syst and Farm*A*Syst

The Home*A*Syst Project (H*A*S) and Farm* A *Syst Project (F*A*S) is 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 materials allow a homeowner, farmer, or rancher to assess practices and activities for their potential to
contaminate ground water. The fact sheets provide 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. Copies of Home*A*Syst and Farm* A*Syst Project
materials will be made available through the City of Challis, or on-line at www.uwex.edw/homeasyst/.

5.2.5 Best Management Practices

Best Management Practices (BMPs) applicable to many potential contaminant sources will either be distributed to
those listed in Tables 4-8 or made available through the City of Challis. 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, and agrichemical
mixing and storage. Information on how to obtain technical and financial assistance for BMP implementation will
also be provided where available. The DEQ is available to assist the City of Challis in identifying appropriate
BMPs or identifying agencies or entities that can help provide BMPs and implementation assistance.

5.2.6 Household Hazardous Waste Collection

Planning Team members 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 Custer County or
neighboring Challis communities.
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5.2.7 Water Conservation

Another non-regulatory management approach that will be pursued by the City of Challis 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 facility;

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; and
4) Controlling the over-application of lawn irrigation water to limit the leaching of agricultural chemicals into the
ground water.

5.2.8 Water Quality Data Reviews

Water quality data from the City of Challis’s West Well #1, West Well #2, Well #3, East Well #1, the Garden
Creek intake, and any ground water quality monitoring results in the vicinity of the City of Challis’s Drinking
Water Protection Area will be reviewed by the City of Challis’s 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 Challis's drinking water. Ground water quality monitoring
results from private wells in the Challis area can be provided by the DEQ, the Idaho State Department of
Agriculture, the Idaho Department of Water Resources or the U.S. Geological Survey (USGS). Relevant
information will be made available to the community via the City of Challis’s 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 Challis’s Drinking Water Protection Planning Team has identified development upstream of the
Garden Creek intake as its most serious threat to the City’s drinking water. Efforts are underway to protect this
drinking water source from the possibility of further contamination due to encroachment as well as ensuring that
the City is fairly represented and its drinking water needs may still be met by monitoring water usage upstream of
the intake. As this involves land owned by private individuals, the focus of initial implementation will be public
education and awareness.

The Planning Team will evaluate and identify any specific potential contaminant sources as part of the biannual
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
Challis’s drinking water to potential contaminant sources as well as its currently limited capacity development.
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 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
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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. The Contingency Plan will help the City of Challis
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 Challis. Copies of the Contingency Plan will be
located in the Challis’s City Hall, and at the Public Works shop.

7.1 Emergency Spill Response

The primary concern during any hazardous materials spill is immediate public health and safety. 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, Figure F1) will be referred to. The City of Challis 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.

8.0 PLANNING FOR NEW WATER SOURCES

This plan includes a review of water quality/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 risk 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 Challis
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 ground water 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 where the new drinking water source will
be located, 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
and the community as a whole, the protection of the City of Challis’s drinking water may not be accomplished as
intended within this Plan. Table 9 contains the schedule outlining the implementation strategy developed by the
Planning Team; it was determined that goal dates should commence with the City’s fiscal years, beginning October
1 and ending September 30.
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This Implementation Schedule is a guide that the City of Challis will use to implement drinking water protection
activities. The Implementation Schedule is designed to implement drinking water protection activities that will

create a sustainable Drinking Water Protection Program that addresses the potential contaminant sources identified
in the Source Water Assessment.
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Table 9. Implementation Schedule

2. Apply for change in City impact area.

3. Continue regular testing of Garden Creek
for total and fecal coliform.

4. Continue to monitor development on
Garden Creek.

5. Remind citizens and make available yearly
Consumer Confidence Report.

6. Implement water restrictions as needed
during high demand periods.

Goal Date Protection Activity/ Potential Contaminant
Scope of Work Source Addressed/Method
Year 1,2004 | 1. Complete Security Vulnerability Self- All sources/Public awareness and education;
Oct. 1 thru Assessment Guide for Small Drinking Water | pollution prevention; water conservation; threat
Sept. 30 Systems. and security preparedness; BMPs.
2. Erect fencing for West Well #1 and West | All sources/Pollution prevention; threat and
Well #2. security preparedness.
3. Investigate feasibility of extending City All sources/Pollution prevention.
impact area.
4. Initiate program to regularly test Garden Microbes/Pollution prevention; BMPs.
Creek for total and fecal coliform.
5. Contact District 7 Health Department and | Capacity development; pollution prevention;
Idaho Department of Water Resources BMPs.
regarding compliance of any new
construction on Garden Creek.
6. Regularly monitor along Garden Creek for | All sources/Pollution prevention; BMPs.
potential pollution activities.
7. Remind citizens and make available yearly | All sources/Public awareness and education;
Consumer Confidence Report. pollution prevention; water conservation.
8. Implement water restrictions as needed Public awareness and education; water
during high demand periods. conservation; BMPs.
9. IRWA to host “Water Awareness Day” at | All sources/Public awareness and education;
local school. pollution prevention; water conservation; threat
and security preparedness; BMPs.
10. Evaluate potential contaminant source All sources/Pollution prevention; BMPs.
inventory; update as needed.
Year 2, 2005 | 1. Review security measures; upgrade as All sources/Pollution prevention; threat and
Oct. 1 thru needed. security preparedness.
Sept. 30

All sources/Pollution prevention.
Microbes/Pollution prevention; BMPs.
Capacity development; pollution prevention;
BMPs.

Public awareness and education; pollution
prevention; water conservation.

Capacity development; water conservation;
threat and security preparedness; BMPs.
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Table 9 (continued). Implementation Schedule

Goal Date Protection Activity/Scope of Work Potential Contaminant Source
Addresses/Method
Year 2,2005 | 7. IRWA to host “Water Awareness Day” at | All sources/Public awareness and education;
Oct. 1 thru local school. pollution prevention; water conservation; BMPs.
Sept. 30
8. Evaluate potential contaminant source All sources/Pollution prevention; BMPs.
inventory; update as needed.
Year 3,2006 | 1. Review security measures; upgrade as All sources/Public awareness and education;
Oct. 1 thru needed. water conservation; pollution prevention; threat
Sept. 30 and security preparedness; BMPs.
2. Continue regular testing of Garden Creek | Microbes/Pollution prevention; BMPs.
for total and fecal coliform.
3. Continue to monitor development on Capacity development; pollution prevention;
Garden Creek. BMPs.
4. Remind citizens and make available yearly | Public awareness and education; pollution
Consumer Confidence Report. prevention; water conservation.
5. Implement water restrictions as needed Capacity development; water conservation;
during high demand periods. threat and security preparedness; BMPs.
6. IRWA to host “Water Awareness Day” at | All sources/Public awareness and education;
local school. pollution prevention; water conservation; BMPs.
7. Evaluate potential contaminant source All sources/Pollution prevention; BMPs.
inventory; update as needed.
Year 4,2007 | 1. Renew State Certification of drinking All sources/Public awareness and education;
Oct. 1 thru water protection plan. pollution prevention; water conservation; threat
Sept. 30 and security preparedness; BMPs.

9.1 Planning for the future

To assure a safe drinking water supply for the City of Challis, the Planning Team will implement this Drinking
Water Protection Plan as a long-term protection strategy for the City’s drinking water supply. The strategy outlined
in this Plan will be reviewed and updated on a regular basis (preferably biannually) to accommodate changes due
to population growth, economic development or changes in land use. Table 9 is the implementation schedule for
the City of Challis fiscal years 2004 - 2007. It will need to be updated along with the Contingency Plan when the
Planning Team meets to update this Plan. The City of Challis’s 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 Planning Team whenever new potential contaminant sources need to be addressed.

9.2 Community Team

The Drinking Water Protection Planning Team for the City of Challis will meet biannually 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 inventory, the
Contingency Plan, and other sections as appropriate. Meeting notices should be made public to increase
participation from members within the community.
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9.3 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 delineation should be reviewed to ensure that it still represents the appropriate

drinking water protection zones. Delineation’s may be updated or modified if significant new information becomes
available.

9.4 Potential Contaminant Inventory

The Community Planning Team will update the potential contaminant inventory for the Drinking Water Protection
Area as new, significant potential contaminant sources are noted within the Drinking Water Protection Area
through general observations. If new sources of contamination are found, they will need to be added to the existing
inventory. New sources will also need to be assessed for pollution prevention.

9.5 Contaminant Management Practice

The 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 strategy for the
City of Challis includes both regulatory and non-regulatory approaches, with the focus on non-regulatory
approaches. Public education and community involvement are important implementation components. The
Planning Team will organize public education with the assistance of partnering state and federal agencies.

9.5.1 Approaches to Regulatory Management Methods

The planning team will evaluate the need and desirability of various approaches to regulatory management means
as 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.

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
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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 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 Approaches to Non-Regulatory Management Methods

The Planning Team will coordinate efforts to implement approaches to non-regulatory management methods to
drinking water protection, with the City of Challis 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 and/or Farm*A*Syst

program coordinator and DEQ Pollution Prevention Program personnel as discussed under Sections 5.2.3 and
524,

The DEQ Source Water/Wellhead Protection Coordinator located at the DEQ Idaho Falls Regional Office and
other appropriate DEQ support personnel, as requested by the 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 on best management practices (Sections 5.2.2 and 5.2.5).

The 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.
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Chapter 4 of the Idaho Nonpoint Source Management Plan contains a comprehensive list of funding sources

available for implementation of BMPs. Idaho Rural Water Association is also available to assist in the pursuit of
funding.

9.6 Additional Implementation Considerations

The City of Challis’s Contingency Plan and efforts associated with planning a new well location will be updated
on an as-needed basis as determined by the Planning Team. Once source water assessment information is made
available, the 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 Challis’s water system master plan will also be taken into consideration for drinking
water protection planning and implementation purposes, as determined by the 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 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.

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
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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.

vV v v V¥

Citizens can obtain updated information on the City of Challis’s Drinking Water Protection Plan, implementation
efforts, Source Water Assessments, and drinking water issues at Challis’s City Hall, and the Public Works shop.
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APPENDIX A

Source Water Delineations
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FIGURE 1. Geographic Location of the City of Challis
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Figure Al. Geographic Location of the City of Challis
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Figure 2. City of Challis Delineation Map and Potential Contaminant Source Locations
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Figure A2. East Well #1 Source Water Delineation
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Figure 3. City of Challis D
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Figure 4. City of Challis Delineation Map and Potential Contaminant Source Locations
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Figure 5. City of Challis Delineation Map and Potential Contaminant Source Locations
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FIGURE 1. Geographic Location & Topographic Watershed Delineation for the City of Challis
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APPENDIX B

Well Documentation
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® ® M msas e e 08 m—tma— 8

State law requires that

report be filed with the Director, Departme

A Al AT 20 BN W |

within 3L _ays after the completlon or abandonment of v.. well,

{ Water Resources p M\ »?V

. WELL OWNER

. _Cxyrpus_MINES CoRp.

Address Box 755__CHALLIS, loaHo 83226

7.

WATER LEVEL

Static water Jevel _317 feet beiow Jand surface.

Fiowing? O Yes £ No G.P.M. flow
Artesian closed-in pressure p.s.d.
Controlled by: (J Vaive O Cap 0 Piug

Owner’s Permit No. __ 72-7117 TemperaturecoLp ©F.  Quality _ coap
. NATURE OF WORK 8. ‘WELL TEST DATA -
0 New well O Deepened 0O Repiacement X Pump 0 Bailer 0O Air O Other
O Abandoned {describe method of abandoning)
Discharge G.P.M, Pumping Level Hours Pumped
510 487.5 reey 24
PROPOSED USE :
i
D Domestic O Irrigation 0 Tast B Municipat 9. LITHOLOGIC LOG !
O indusirial O Stock [ Waste Disposal or Injection Ton Depth e
0 Other (specily type) Diam.|From| To Material * | Yes|No
1y il Ol 3.9 GRAVEL & BROKEN ROCK IN_TaN :
METHOOD DRILLED . CLAY X )
® Rotary @ Air 0 Hydraulic O Reverse rotary };:: 3'2 I ; gROI'(EN GREY _J)'le
0O Cable 0 Du O Other OLID_GREY VOLGANIGS 4
1 170 15]15.9 SoFT RED val canics at
17% 115.5] 94 MeriumM Hagp n
CONSTRUCTION VoLcA on S AREEN 3
" g . .
Casing schedule: 0 Steet I Concrete [ Other :ll;" 132 ::27 gﬂEEL&_QLE.LQBMﬂ_y_Q_L_CMLLLJ__ -1
Thickness Oismeter From To V:Sﬁﬂ:i:;u HMERIUM To_SOFY " '
JAT5__ inches _19 -514 inches + 512" feet 157! 3eet p .
inches inches feeat feet 12 15734 sgzzAGREELMED.LuH_In SOFT " ‘.i
. NICS I
::z::: ';;:2 :::: :::: 12" 1 346 L SOLID BROWN-GREY VOl CANICS X :
- 12"} 407] 490 DaRk_GREEM Vol cANiCS X '
Nas casing drive shoo used? D Yes ® No 120 ]| _490] _s0d <o GREY VOLEANSCE ¥
LID BROWN-=
Was a packer or sealused? O Yes @ No 12" ¢ 505 550 _MEniuM_To HARD 81 UF=GREECN .
erforated? O Yes & No e B 5 v
dow perforated? O3 Factory O Knife O Torch 127 | 550 60f Brokey RROWN-GREY vor camios | X
size of perforation *inches by fnches
Number From To
perforations {aet feet
[ perforations feet feet
perforations feet feet ’h»
Vell screen installed? O Yes ® No -1
Asnufacturer’s name t
‘ype Mode! No. K
liameter Slot size Set from feet 10 feet b
Viameter Slot size Set from feet to {eet l
iravel packed? [ Yes ® No 0 Size of gravel .
taced from feet to feet .
urface seal depth157 ! 3"Material used in seal: (0 Cement grout ,
O Puddling clay O Well cuttings e
e.  yprocedureused: O Shurry pit O Temp, surface casing !
@ Overbore 10 seal depth —l
lethod of joining casing: O Threaded 3 Welded D Solvent : b
Weld !
O Cemented between strata j
escribe access port 11" COUPLING WITH PLUG 1IN 10. ;

"x12-3/7/" STECL PLATF WFIDFD 0N Top

Figure B1. West Well #2 Documentation
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APPENDIX C

Overview of Potential Contaminant Sources
(Ground and Surface Water)

40

-38-



OVERVIEW OF POTENTIAL CONTAMINANT SOURCES

(Ground and Surface Water)

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 '*
Commercial/Industrial
Body Shops/ Waste oils, gasoline and diesel fuels; solvents, acids,
Repair Shops paints, automotive wastes* miscellaneous cutting oils.
Soaps, detergents, waxes, miscellaneous chemicals,
Car Washes 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 wastes”.

Cement/Concrete Plants

Diesel fuel, solvents, oils, miscellaneous wastes.

Chemical/Petroleum Hazardous chemicals, solvents, hydrocarbons, heavy
Processing/Storage metals.
Solvents (tetrachloroethylene, petroleum solvents),
spotting chemicals (trichloroethane, methyl chloroform,
ammonia, peroxides, hydrochloric acid, rust removers,
Dry Cleaners 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
wastes".

Food Processing

Nitrates, salts, phosphorous, miscellaneous food wastes,
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Source

Potential Contaminants >

chlorine, ammonia, ethylene glycol.

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 wastes’, PCB contaminated wastes, any
wastes from businesses® and households®, 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 fixers’, 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 >

Agricultural/Rural

Livestock Auction Lots/Boarding

Nitrates, phosphorous, bacteria, and viruses, total

Stables dissolved solids.
Confined Animal Feeding
Operations Nitrates, phosphorous, chloride, chemical sprays and
Slaughter House and Butcher dips for controlling insect, bacteria and viruses, total
Facilities dissolved solids.
Farm Machinery Repair Automotive wastes®, solvents, fuel.

Crops - Irrigated and Non-irrigated

Pesticides®, 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

Pesticides®, nitrate, phosphorous, petroleum residues.

Residential/Municipal

Airports (Maintenance/Fueling
Areas)

Aviation fuels, deicers, diesel fuel, chlorinated solvents,
automotive wastes®, heating oil, building wastes’.

Camp Grounds/RV Parks, Marinas

Septage, gasoline, diesel fuel from boats, pesticidess,

household hazardous wastes from recreational vehicles
(RVs)®.

Drinking Water Treatment plants

Treatment chemicals.

Golf Courses Pesticidess, nitrate, phosphorous, arsenic.
Organic and inorganic chemical contaminants; waste
from households® and businesses’, nitrates, oils, metals,
Landfills/Dumps solvents.
Motor Pools Automotive wastes*: solvents, waste oils, fuel storage.
Railroad Diesel fuel; herbicides for rights-of-way®, creosote from

Yards/Maintenance/Fueling Areas

preserving wood ties, solvents, paints, waste oils.

School Maintenance Facilities

Machinery/vehicle serving wastes, gasoline.*.

Septic Systems (large community
systems or 10 single systems on 40
acres)

Bacteria, viruses, nitrates, salts, dissolved solids,
improperly disposed of household or business wastes

5,69

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 >*°

Waste Transfer/Recycling Stations

Residential and commercial solid waste residues.

Wastewater Effluent to Surface
Waters (primarily surface water

Municipal wastewater, sludge'®, treatment chemicals'’,

concern) 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
households®, and businesses’ , 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, pesticides®, 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-way®, road salt (sodium
and calcium chloride), road salt anti-corrosives
(phosphate and sodium ferrocyanide), automotive
wastes*, 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 >

Unsealed or Abandoned Wells, and | Storm water runoff, solvents, nitrates, septic tanks,
Test Holes (primarily ground water |hydrocarbons, and a wide variety of other substances.
concern)

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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APPENDIX D

Drinking Water Protection Ordinance Template
(Example)
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- Example -
Drinking Water Protection Ordinance

SECTION 1. Short Title and Purpose.

A.

B.

This ordinance shall be known as the "Drinking Water Protection Plan".

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.

Aquifer Remediation Related Wells. These wells shall include those used to prevent, control, or
remediate aquifer pollution, including--but not limited to--Superfund sites.

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.

Facility. Refers to any business or corporation that is built, installed or established to serve a particular
purpose.

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.

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
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

-45-
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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.

Injection. The sub-surface emplacement of fluids.

Livestock Confinement Operation. As defined elsewhere in the Code.

Non-Community Water System. A public water system that is not a community water system.

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."

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.

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.

Storm Water Runoff. Water discharged as a result of rain, snow, or other precipitation.

Time of Travel Districts (TOT). The time required for ground water to move from a specific point to a
well.

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.

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;
- 46 -
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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 ILI. 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 1A shall be limited to necessary public water supply wellhead equipment 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:
-47 -
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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

L. 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 ground water, 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.
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).
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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 ground water, 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,
storage, transfer or disposal of any hazardous solid or liquid material or waste having potential impact

on ground water, 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.
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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 1A
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.

-50 -

52



APPENDIX E
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City of Challis

Public Water System Number 7190013

P.O. Box 587
Challis, Idaho 83226

DRINKING WATER SUPPLY CONTINGENCY PLAN

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 Division of
Environmental Quality.

The four ground water wells and single surface water intake allows the City of Challis some flexibility in case of
contamination of one of the wells, however due to the City’s limited capacity to provide drinking water to its
residents, the loss of one or more of the City’s drinking water sources would create undue hardship to a City that is
already struggling with meeting the drinking water demands of its residents.

Public notification of the need for temporary extreme water conservation, or water rationing may be used to help
assure that the current drinking water supply can supply the water needs of the community.

IL. IDENTIFICATION OF POSSIBLE DISRUPTION THREATS

The principal threat to the City of Challis’s public water supply has been identified as a spill, leak, or discharge in
the delineated drinking water protection area, as well as electrical power outage and equipment failure. Included
are spills from vehicles, spills from mobile liquid holding tanks, leaks from above or underground tanks, leaks
from malfunctioning private septic tanks and drain fields, and leaks from waste carrying pipes. A specific threat
may be posed by a fuel spill along Highway 93 or along Garden Creek Road that follows the Garden Creek
drainage. The state of Idaho is also experiencing its fifth continuous year of significantly lower precipitation; both
City and private domestic wells have experienced a decline in the static water table.

III. PUBLIC WATER SUPPLY CHARACTERISTICS

Currently, there does appear to be a physical system limitation that would prevent the City of Challis from
providing adequate water supplies should a drinking water well have to be taken off-line. The City is located in an
arid part of the state and sees less than 10 inches of precipitation annually. The drinking water system for Challis
relies on precipitation at higher elevations to replenish Garden Creek (used as a surface water source) and recharge
at least one aquifer from which ground water is obtained. Based upon a relatively recent hydrogeologic analysis of
the water supply for the community of Challis, nearly all water in the Challis basin is appropriated; any new
upstream water usage within the Garden Creek drainage will likely impact Challis. In the event that one of the
City’s drinking water wells had to be taken off-line due to contamination or equipment failure, the City of Challis
does have the flexibility of requesting its residents to conserve water while its other wells continue to operate. A
detailed hydraulic analysis of the entire water system was not conducted, however, specific characteristics include:

Table E1. Water System Specific Characteristics
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Storage 4.4 million gallons (sufficient to supply 20 or more days of domestic use
without landscape/lawn irrigation)

12 inch, 8 inch, 6 inch, 4 inch; gravity flow

Distribution Line Sizes

Supply Source West Well #1; West Well #2; Well #3; East Well #1; Garden Creek intake
Treatment Chlorine gas
People Served 1,073 through 521 meter connections

Table E2. Well Information

Specifications West Well #1| West Well #2 Well #3 East Well #1 | Garden Creek
intake
Well Capacity (gpm) 80 500 N/A 500 1,400
Pumping Depth (bgs)| 132 feet 487 feet N/A 243 feet N/A
Total Depth (bgs) 665 feet 603 feet 800 feet 341 feet N/A
Production (gpm) 80 500 N/A 500 1,400

IV. PRIORITY OF WATER USERS DURING WATER SUPPLY EMERGENCY

Water supply priorities in the event of an emergency will be for domestic water usage (non-irrigation) and fire
control. Water needs can be estimated based on a daily consumption of 300 gallons per household during the
summer season and can exceed 500 gallons per household per day (7.8 million gallons per month total system
usage) due to lawn/landscape irrigation. During the winter months an average of 390,000 gallons per month are
used. In the event of an emergency, lawn/landscape irrigation will not be a priority and water conservation
notifications will be announced. Currently, a water restriction during the summer months is in effect due to the
City’s limited capacity in meeting all of its residents needs.

V.SHORT TERM REPLACEMENT ALTERNATIVES

A. Surface water source and necessary treatment: Snake River; surface water treatment protocol would need to be
put into effect.

B. Bottled water and other alternatives:

» Kearsley Trucking
Vaun Kearsley
P.O. Box 330
Victor, ID 83455
(208) 456-3066

» ARR, LLC (Water Truck)
Mike Nelson
P.O. Box 221
Carmen, ID 83462
(208) 756-6755

» Scoble Water Truck
Galen D. Scoble
502 Granite Street
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Salmon, ID 83467
(208) 756-3252

» Tom Sherman Water Truck

Tom Sherman
114 Elm Street
Salmon, ID 83467
(208) 756-4826

» Idaho State Emergency Response Phone 1-800-632-8000

» Custer County Disaster Services (208) 879-2360/FAX (208) 879-5246

Contact Person: Mr. Jim L. Alexander, Coordinator
Email: custerdscja@yahoo.com

> Butte County Civil Defense (208) 527-8287/Cell (208) 589-4277/FAX (208) 527-3295
Contact Person: Mr. Kenneth W. Babcock, Director
Email: bilcol@atcnet.net

VL. INVENTORY OF AVAILABLE EQUIPMENT AND MATERIALS FOR USE IN AN EMERGENCY

A. City of Challis, City Works Department (208) 879-2244

» Loader
» Backhoe
» Grader
> Pumps

B. City of Challis Fire Department (208) 879-4215

Fire trucks
Pumps
Saws
Ladders

VVVVY

Miscellaneous Safety Equipment

C. Lost River Highway District (Custer County)

P.O. Box 33
Mackay, ID 83251
Phone: (208) 588-2824

Commissioners: Victor A. Johnson, Chairman
George A. Gilbert
Earl Wall
> All equipment necessary to maintain roadways, bridges, etc.
VIIL. NOTIFICATION PROCEDURES - PERSONNEL CONTACT PLAN AND LIST OF TELEPHONE

NUMBERS

Table E3. Lead Coordinating Organizations and Contacts for the City of Challis, Custer County, Idaho

Organization

Contact Name/Position

Work Phone

Home Phone

Jerry Moss

(208) 879-4616

(208) 879-2244
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Water System Personnel

Public Works Supervisor, City

Coordinator
custerdscja@yahoo.com

Idaho Emergency Services

1-800-632-8000

of Challis
Board Member Incident Marion McDaniel (208) 879-2386 (208) 879-4706
Coordinator Mayor Pro Tem, City of Challis
Police Department Bill Knox (208) 879-4400 (208) 879-2284
Chief of Police
Fire Department Wayne Butts (208) 879-2332 or (208) 879-4215
Fire Chief 911
Sheriff (Custer County) Bob Taylor (921018) 879-2232 or (208) 879-4757
Superintendent of Schools | Bruce Bradberry (208) 879-4231 N/A
Hospital / Area Clinic / Vicki Armbruster (208) 879-4351 (208) 879-2389
Emergency Medical Challis Area Health Center
Services
Mountain View (208) 879-4351 N/A
Local Emergency/Disaster | Custer County Disaster Services | (208) 879-2360 (208) 879-2463
Services Mr. Jim L. Alexander FAX 879-5246

N/A

Idaho Transportation Jim Sugden (208) 879-2379 (208) 879-2307
Department (ITD)/County | ITD
Road & Bridge
Highway District Lost River Highway District (208) 588-2824 N/A
Utility Services Salmon River Electric (208) 879-2283 (208) 879-2379
Cooperative
Matt M?77?7??
Division of Jack Rainey (208) 528-2650 N/A
Environmental Quality Regional Office, Idaho Falls
(Regional Office)
Neighboring Water N/A N/A N/A
System
Table E4. Local Incident Assessment Team
Organization Contact Name/Position Work Phone Home Phone
Mayor Marion McDaniel 208) 879-23286 208) 879-4706

Mayor Pro Tem

Water System Personnel

Jerry Moss
\Public Works Supervisor, City of
Challis

(208) 879-4616

(208) 879-2244

Police Department Bill Knox 208) 879-4400 (208) 879-2284
Police Chief
Sheriff (Custer County) IBob Taylor (208) 879-2232 or 911 |(208) 879-4757

VIII PUBLIC ANNOUNCEMENT PLAN
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Public announcements regarding system emergencies and contingency plan implementation will be accomplished

via local radio and other media, and via the public address systems on fire trucks for any immediate verbal

notification needs, such as water conservation or specific water treatment including but not limited to a boil order.
Residents of the City of Challis and users of the City of Challis’s drinking water will also be informed by going

door-to-door, through local radio and from business postings. The following are local media & radio stations

information:

Local Newspapers
Challis Messenger
310 Main Street
Challis, ID 83226
(208) 879-4445

Local Radio Stations
KSRA Salmon

315 Highway 93
Challis, ID 83226
(208) 756-2218

Local TV Media (None available)
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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
for State Certification
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Drinking Water Protection Plan Certification Checklist

Public Water System Name: City of Challis PWS 7190013

Local Contact: Jerry Moss

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 § 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
Step Sb: 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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APPENDIX H

Glossary
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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 low-permeability geologic unit 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, ground water 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.

IDAPA - Idaho Administrative Procedures Act.
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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 (I0C) — 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 Smg/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.

Perched Aquifer — A small lens of unconfined ground water separated from an underlying main body of ground
water 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 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.

Underground Storage Tank (UST) -
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Vadose Zone — The unsaturated portion of the soil column between the land surface and the water table. A better
term is unsaturated zone.

Yolatile 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 a particle of ground water to reach the wellhead.
Zone II - Corresponds with the 6-year time of travel for a particle of ground water to reach the wellhead.

Zone I1I - Corresponds with the 10-year time of travel for a particle of ground water to reach the wellhead.
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CITY OF CHALLIS
EMERGENCY OPERATION PROTOCOL
OF THE SURFACE WATER TREATMENT PLANT

. Purpose

In 2012, The City of Challis completed a water system facility plan' that projected demands
and improvements needed to meet a 20-year planning time frame. The facility plan included
a supplement? that addressed the operation of the system if any one of the water sources
was off-line per IDAPA 58.01.08.501.17 — Ground Water Source Redundancy. In general
this code section requires “Under normal operating conditions, with any source out of
service, the remaining source(s) shall be capable of providing either the peak hour demand
of the system or a minimum of the maximum day demand plus equalization storage.”

The supplement concluded that the water system could not meet IDAPA 58.01.08.501.17
and described the options available to the City to meet the code. Challis, in consultation
with the Idaho Department of Environmental Quality (IDEQ), selected the option of
maintaining its surface water treatment plant as an emergency supply for the system. The
consultation also:

e Defined the duration of emergency supply to be 72-hours

e Required Challis to provide an emergency operations protocol for the treatment
plant for its review and approval

e Determined the protocol would be a “living document” subject to refinements as
needed to meet the health and safety requirements of the residents of Challis

The protocol that follows in the sections below discusses how the City will maintain and
operate its surface water treatment plant (SWTP) for emergency supply service. There are
3 parts to the protocol — standby operating of the SWTP, start-up procedures and shut down
procedures for Clear Well.

Description of the Surface Water Source

The surface water source comes from a slow sand filter treatment plant. Garden Creek
supplies the treatment plant. The treatment plant includes: diversion structure on Garden
Creek, 2 open air filtering ponds (slow sand filters), valves and metering, covered clear well
storing disinfected drinking water, and system connection. Elevation of the treatment plant
is about 5435 feet. The City uses this source from about March to December. It supplies
the Old Town portion of the distribution system. The City has the water right to divert 1.58
CFS (709 GPM) from Garden Creek and the diversion rate is regulated at the control
structure on Garden Creek. Peak flow from this source is about 950 GPM. The peak flow
from the treatment plant can exceed the diversion rate because diverted water creates a
reservoir above the surface of the pond filter media. The reservoir plus the stored treated
water in the clear well allows the treatment plant to meet City demands exceeding the
diversion rate at Garden Creek.

The treatment plant has valving that directs filtered water from the ponds to either the clear
well for disinfection and storage or back to Garden Creek. The clear well of the SWTP has a

' CITY OF CHALLIS — CHALLIS WATER SYSTEM FACILITY PLAN FEBRUARY, 2012 — Riedesel Engineering, Inc.
2 SUPPLEMENTARY INFORMATION CHALLIS WATER SYSTEM FACILITY PLAN, FEBRUARY, 2012 — Riedesel
Engineering, Inc.
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CITY OF CHALLIS
EMERGENCY OPERATION PROTOCOL
OF THE SURFACE WATER TREATMENT PLANT

nominal storage volume of about 30,000 gallons. The City can waste water that is filtered,
but un-disinfected, water back to Garden Creek.

3. Standby Operation of the SWTP

Emergency standby operation of the SWTP follows the normal procedures the City has
historically followed when it uses treated water from Garden Creek. Standby operation
includes the following:

Overall monitoring of the treatment plant
Chlorine residual in the clear well
Bacterial testing in the clear well

Grab samples from the distribution system

In a standby mode, there may be some changes in the water stored above the filtering
media. Instead of delivering filtered and disinfected water to the distribution system, City
operators will bypass the clear well and divert filtered water back to Garden Creek. Design
flow rate for the diversion is about 50 GPM, which means the production of the plant will be
50 GPM. Summertime operation at this flow rate vs. historic peak rates of 790 GPM may
provide conditions for algal blooms on the filter pond surfaces. The City will need to
experiment with discharge rates, chlorination, aeration, surface spray, or other mitigating
efforts to manage algae if and when the condition arises. The City will notify IDEQ if this
condition occurs and negotiate a mitigation measure.

Attached to this protocol is the current monitoring and testing schedule the City is following.
The City will follow the same schedule for the same analytes when the SWTP is approved
for operating as an emergency source.

4. Start-Up Procedures for the SWTP for Emergency Source Replacement

Like the operating procedure mentioned above, the start-up procedure follows the City’s
historic measures it uses to bring the SWTP online as a water source for the City. In
general the process includes:

Inspection and cleaning of the clear well

Diverting filtered water from Garden Creek back to the clear well

Filling the clear well and starting the chlorination system

Chlorinating the clear well to reach a minimum free chlorine concentration of about

0.5 mg/L

Pulling bacterial samples from the clear well

e Once clear well chlorine levels have stabilized at the operating point, closing
distribution system inter-connection valves and turning the clear well into the
distribution system.

¢ Routine monitoring of chlorine levels in the distribution system and periodic water

quality sampling

City water operators follow a 15 point checklist to connect the SWTP to the distribution
system. A copy is attached with this protocol. City staff estimates that in total the start-up
procedure will take less than 4 hours to accomplish based on the overall implementation of
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CITY OF CHALLIS
EMERGENCY OPERATION PROTOCOL
OF THE SURFACE WATER TREATMENT PLANT

the emergency protocol. The SWTP will be providing drinking water to the distribution
system in an emergency loss of a drinking water source during a peak day demand in less
than 4 hours.

5. Shut-Down Procedures for the SWTP

Shifting the operation of the SWTP from emergency source replacement to standby
operation will follow the same procedures the City has used when it places the SWTP into
standby mode for the wintertime. In general the process includes:

e Adjusting the control valve to 50 GPM and diverting filtered water from the clear well
to Garden Creek

Allowing the distribution system to consume the contents of the clear well

Opening the system inter-connection valves

Valving off the flow from the clear well to the distribution system

Perform routine maintenance and perform repairs

6. Emergency Response Goals and Summary

The City of Challis can meet the statutory requirements of IDAPA 58.01.08.501.17 — Ground
Water Source Redundancy, by keeping the existing surface water treatment plant as an
emergency source. The emergency condition arises when (1) groundwater source in either
the Garden Creek Aquifer System (West Wells) or the Salmon Aquifer System (East Wells)
fails during a peak day demand. The Water System Facility Plan identifies the month of July
for the timing of a peak day demand.

The City and IDEQ have determined the duration of an emergency event to be 72 hours.
City staff estimates the SWTP would be providing filtered and disinfected water to the
distribution system within 4-hours following the emergency operation protocol described
above. The procedures for operation, maintenance, monitoring, and testing identified in this
protocol will ensure the health and safety of the public during emergency use of the SWTP.
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7. Start

CITY OF CHALLIS
EMERGENCY OPERATION PROTOCOL
OF THE SURFACE WATER TREATMENT PLANT

Up Checklist

7.1.
7.2.
7.3.
7.4.
7.5.
7.6.
7.7.
7.8.
7.9.
7.10.
7.11.

7.12.
7.13.
7.14.

7.15.

Close the clear well diverter valve located outside the chlorine room on the north side
of the clear well building.

Set the chlorine system actuator to “AUTO”.

Fill the clear well storage tank, about 30,000 gallons.

Start the chlorine gas detector system.

Start the chlorine system injector pump.

When the injector pump has primed and water is circulating through the pump to the
clear well, draw down the clear well storage about 50% by wasting to the clear well
drain valve.

Close the clear well drain valve and open the disinfection system chlorine gas bottles.
Test for chlorine gas leaks.

Install fresh log paper into the chlorine residual data logger.

Turn on the chlorine residual monitor and chlorine residual data logger.

Observe chlorine residual level on the monitor and calibrate the monitor by pulling
residual grab samples from the clear well and comparing the readings to the grab
sample.

When the monitor readings have stabilized and correlates with the grab samples, open
the distribution system isolation valve and supply filtered and disinfected water to the
system.

Notify IDEQ that the surface water treatment plant is operating and delivering drinking
water to the system.

Start data collection for monitoring and testing reports for IDEQ following the
monitoring schedule report.

Test chlorine residuals in the distribution system by taking grab samples at the west
and east ends of the system.

Adjust chlorine gas injection levels at the clear well as needed to maintain minimum
residuals at the west and east observation points.
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CITY OF CHALLIS
EMERGENCY OPERATION PROTOCOL
OF THE SURFACE WATER TREATMENT PLANT

8. IDEQ 2012 Monitoring Analytes and Schedule

Idaho DEQ Public Drinking Water System
Monitoring Schedule Report

Print Date: June 28, 2012

1D7190013 - CHALLIS CITY OF
Community water system serving 847 people and 524 connections.
Regulated by IDAHO FALLS REGIONAL OFFICE.

The following schedules include monitoring periods befween 01/01/2012 and 12/31/2012

Schedules for distribution system(s):

Code Group/Analyte Name Monitoring Frequency Season Begin & End Date Satisfied
3100 COLIFORM (TCR) 2 per MN 1" 12131 Monthly

1 per YR due between 01/01/2012 and 12/31/2012 NO
ZDBP DBP - TTHM AND HAAS  taken betwsen the months of July through September. ™ 9/30

Schedules for E WELL #1 , Tag # E0007349

Code Group/Analyte Name Monltoring Frequency Season Bagin & End Date Satisfled

ZNO3 NITRATE 1 per YR dus betwesn 01/01/2012 and 12/31/2012 NO

Schedules for MANIFOLD - CLEARWELL GC AND WELL 3, Tag #

TE0007353M

Code Group/Analyte Name Monitoring Frequency Season Begin & [E):tde Satisfied
ZARS ARSENIC (1005) 1 per YR due between 01/01/2012 and 12/31/2012 NO
ZNO3 NITRATE 1 per YR due between 01/01/2012 and 12/31/2012 NO
Schedules for TREATMENT PLANT, Tag # 00000010972T

Code Group/Analyte Name Monltoring Frequency Season Begln & End Date Satlsfled

TOCA DBP-TOCANDALK 1 per QT due between 04/01/2012 and 06/30/2012 a1 9/30 NO

TOCA DBP-TOCANDALK 1 per QT due between 07/01/2012 and 09/30/2012 a1 9/30 *FUTURE
Schedules for W WELL #1 , Tag #

E0007351

Code Group/Analyte Name Monltoring Frequency Season Begin & End Date Satlisfled

Schedules for W WELL #2 , Tag # E0007352
Code Group/Analyte Name Monitoring Frequency Season Begin & End Date Satisfied

ZNO3 NITRATE 1 per YR due between 01/01/2012 and 12/31/2012 NO

"*FUTURE" in the "Satisfied” column indicates that the sampling requirement begins sometime in the future. Sampling before the
monitoring period begin date will not satisfy the requirement for the monitoring period.

"*See CO" in the "Satisfied” column indicates that the operator needs to contact their Compliance Officer(CQ) to verify that samples
have been taken and the schedule has been satisfied.

IMPORTANT NOTICE : This monitoring schedule is provided to you as a courtesy and is current as offune 28, 2012. This monitoring schedule may be changed
or madified as needed. Please revisit the monitoring schedule tool and review the system's monitoring schedule prior to sampling as to ensure compliance with
the most current monitoring requirements. Contact your public water system regulating agency if you have any questions.

Page1of2
Date Printed: June 28, 2012
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STATE OF IDAHO

DEPARTMENT OF
ENVIRONMENTAL QUALITY

900 North Skyline Dr., Suite B = Idaho Falls, Idaho 83402 » (208) 528-2650 C.L. “Butch” Otter, Governor
Curt Fransen, Director

August 23, 2012

Mayor Mark Lupher
City of Challis

PO Box 587
Challis, ID 83226

Re:  City of Challis Water System Facility Plan, Custer County, DEQ No. 11-13-19

Dear Mayor Lupher:

We have reviewed the City of Challis Water System Facility Plan along with the supplemental
information and the emergency protocol prepared by Donald G. Acheson of Riedesel Engineering. We
hereby approve the Water System Facility Plan as fulfilling the technical portion of the Facility Plan.
If the city wishes to pursue a construction loan from the DEQ’s Drinking Water State Revolving Loan
Fund (SRF) an environmental information document must be completed and approved by the
Department prior to being eligible for funding. Please forward the water system improvement
engineering plans and specifications for the water system improvements when available.

If you have any questions regarding this letter or if we can be of further assistance, please call me at (208)
528-2650.

Sincerely,

Carlin Feisthamel, P.E.
Water Quality Engineer

cc: Greg Eager, P.E., Regional Engineering Manager, DEQ-IF
Donald G. Acheson, P.E. Project Engineer, Riedesel Engineering
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This supplement responds to a clarification request by the reviewer of the facility plan
submitted to the Department of Environmental Quality, Idaho Falls Regional Office. The
request for clarification has (3) parts:

1. H20 Map. Information to decipher the hydraulic model extended period
simulations depicting the response of the existing and future distribution systems
under a peak day load with a fire flow demand. Appendix 1 to this supplement
contains this information. The appendix information translates the reports in
Appendix F — Sections 1.1 and 2.1 of the facility plan.

2. Loss of Source. Determination of the existing and future distribution system
response to peak day demand with (1) of the water sources non-operational

meeting the requirements of IDAPA 58.01.08.501.17 — Ground Water Source
Redundancy, as follows:

17. Ground Water Source Redundancy. New community water systems
served by ground water shall have a minimum of two (2) sources if they are
intended to serve more than twenty-five (25) connections or equivalent dwelling
units (EDUs). Under normal operating conditions, with any source out of service,
the remaining source(s) shall be capable of providing either the peak hour
demand of the system or a minimum of the maximum day demand plus
equalization storage. See Subsection 501.18 for general design and redundancy
requirements concerning fire flow capacity.

3. Loss of Source Duration. IDAPA 58.01.08.501.17 does not specify duration.
Based on a phone call to Carlin Fiesthamel, IDEQ-IFRO, the duration of a source
outage is the time it takes to get the source back on line. We interpret this to be
a non-emergency repair of the source equipment, such as pumping equipment,
motor, controls, etc. A conversation with Mr. Corey Rice, Water & Wastewater
Superintendant for the City of Challis indicates that he is able to restore pumping
equipment in 3 days or less.

We used 72 hour duration of a source outage at peak day (3 consecutive peak days

of source outage) to simulate the response of the water system. Appendix 2 to this

supplement contains simulation data from the hydraulic model supporting the
findings.

PAGE 3 OF 9

79



1 PEAKHOUR DEMAND OR MAXIMUM DAY PLUS EQUALIZATION STORAGE

1.1 Peak Hour Demand - Existing and Future System

We analyzed the peak hour demand for Challis’ existing water system to be about 1,950
GPM, occurring at 04:00 hours'. For the design year and design year population we
project peak hour demand at about 2,700 GPM?,

1.2 Maximum Day Plus Equalization Storage - Existing and Future System

We analyzed Challis’ existing peak day demand to be 1,862,150 gallons per day®. For
the design year and design year population we project peak day demand at about
2.57TMG".

2 RECOMMENDED PROJECT 1 SYSTEM RESPONSE TO A WATER SOURCE FAILURE

2.1 Description of Sources and the Distribution System

Recommended Project #1 (RP1) includes changes to the distribution system and the
drinking water sources®. The Garden Creek Slow Sand Filter (GCSSF) is not an
operational part of RP1. The total capacity of all these sources is as follows®:

e Required Peak Hour Demand (All as GPM) <2,700.0>
e Peak output from West Wells 1,100.0
e Peak output from East Wells 1,200.0
o <Deficit>, Overage <400.0>

Based on output capacities, the water sources for the existing system cannot meet the
letter of IDAPA 58.01.08.501.17 for peak hour demand with all sources operational.

The worst case for the system occurs when one of the higher producing East Wells is
not in service:

¢ Required Peak Hour Demand (All as GPM) <2,700.0>
e Peak output from West Wells 1,100.0
e Peak output from East Wells 600.0

! Water System Facility Plan (WSFP), Section 3.3.3.5, page 30
2 WSFP, Section 4.2, page 41

3 WSFP, Section, Section 3.3.3.5, Table, page 31.

* WSFP, Section 4.2, page 41

® WSFP, Section 7.1.1, page 54

® WSFP, Section 7.2.1, page 56
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o <Deficit>, Overage <1,000.0>
The RP1 cannot meet the statute with (1) non-operational source.

An analysis of peak day plus equalization storage follows:

¢ Required Peak Day Demand (All as Gallons per Day) <2,570,000.0>
e Total Equalization Storage 400,000.0
e Peak output West Wells 1,584,000.0
e Peak output from East Wells 1,728,000.0
o <Deficit>, Overage 1,142,000.0

The worst case for the system occurs when one of the higher producing East Wells is
not in service:

* Required Peak Day Demand (All as Gallons per Day) <2,570,000.0>
e Total Equalization Storage 400,000.0
o Peak output West Wells 1,584,000.0
e Peak output from East Wells 864,000.0
o <Deficit>, Overage 278,000.0

While pump capacity plus storage meets the letter of the code as shown above, the
placement of the water sources may not allow the system to operate in accordance with
IDAPA 58.01.08.501.17. An example of this is that the East Wells cannot supply the
West Reservoir to make up a deficit in the Upper and Mid Cyprus pressure zones during
an outage of a West Well source. Challis basically has (2) water systems. The west
system can supply the east, but not vice versa.

The purpose of the analysis that continues below is to test the system performance. |

performed tests using the same facility plan hydraulic model modified with a 72-hour
duration with (3) consecutive peak days.

2.2 Source Failure and Response

There are (2) combinations of single source failure in RP1- failure of one of the wells in

the Garden Creek Aquifer system, and failure of one of the wells in the Salmon Aquifer
system.

2.2.1 Failure of a West Well

RP1 cannot meet peak day demand without both of the West Wells for 72-hour
duration. Under peak day demand with only 500 GPM supplying the West Reservoir,
the storage is exhausted after about 4 hours of demand. There is no interconnection
between the SAS sources and the West Reservoir to make up this deficit.
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2.2.2 Options for Failure of a West Well
There are (3) modifications to RP1 to meet IDAPA 58.01.08.501.17:

1. Increase the storage in West Reservoir from 0.2MG to about 1.5MG to provide
enough storage for the 72 hour demand.

2. Do not increase storage but install a booster station near East Reservoir
connecting to West Reservoir to make up the deficit in flow from GCAS. The
pump station would require about 90 HP to provide about 1,000 GPM peak flow
at about 250 feet total pumping head.

3. Incorporate the GCSSF into RP1 as an emergency source to handle this kind of
outage.

Note that additional groundwater development in GCAS is not included in the list above.
We do not recommend further development other than replacing West Well 17.

2.2.3 Failure of an East Well

Even with both West Wells operating, RP1 cannot meet the statute with one source in
the SAS not operational for 72 hour duration. The 72 hour demand exhausts the
storage of either West or East Reservoir.

2.2.4 Options for Failure an East Well
There are (3) modifications to RP1 to meet IDAPA 58.01.08.501.17:

1. Increase the storage in West Reservoir from 0.2MG to about 0.6MG to provide
enough storage for the 72 hour demand.

2. Drill a 3" source in the SAS to make up the deficit.

3. Incorporate the GCSSF into RP1 as an emergency source to handle this kind of
outage.

2.3 Recommendations

The least cost option for Challis is to retain the GCSSF to help the City meet IDAPA
58.01.08.501.17. Operationally, retaining GCSSF requires regular maintenance and
sampling of the source to make sure it is available and safe to use when needed. The
interval needed for filter cleaning would be increased from once a year to probably once
every 2-3 years or longer. Observation and testing will determine the cleaning cycle.
Retaining GCSSF is Riedesel's recommendation for meeting the letter and intent of the
statute.

If the City determines not to retain GCSSF as an emergency source, we will provide an
additional supplement discussing the scope and financial analyses to meet a non-
concurrent source failure in either the GCAS or SAS wells. Since there is no way to

" WSFP, Section 5.3.1, page 49
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predict an East Well or West Well failure, the system must be able to meet either
condition. Construction required to meet either condition requires:

e Expansion of West Reservoir storage to 1.5 MG, or
e Booster pump station at East Reservoir and expansion of West Reservoir to

0.6MG, or
e Booster pump station at East Reservoir and addition of a 3 SAS well.
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3 APPENDIX1

3.1 DECIPHERING INNOVYZE H20 MAP™ EXTENDED PERIOD SIMULATION
(FIREFLOW DEMAND)

3.1.1 H20 MAO REPORT EXPLANATION
3.1.2 RP1EXTENDED PERIOD SIMULATION DATA - FIREFLOW EXAMPLE

PAGE 8 OF 9

84



A B C D E F G H [ [ J K L M
1 HYDRAULIC MODEL | SAS GCAS 26JUL11 | , | )
| | I R S — — - R
'HYDRAULIC MODEL | | | | |
2 'DATA BASE: | 'FIREFLOW DESIGN (ACTIVE FIREFLOW) , i . !

DECIPHERING THE H20 MAP FIRE FLOW REPORT - The chart is a portion of the PDF titled "RP1 EXTENDED SIMULATION DATA -FIREFLOW" found in Appendix F, Section
2 - Proposed Water System Hydraulic Analyses. The format of this explanation is a copy of the EXCEL Workbook into which | pasted the H20 Map report. | will be deciphering (3)

lines of that report. The (3) lines show examples nodes in the hydraulic model that have fire flow demand (line 6, ID#112 - line 8, ID#118), and a node that only has a peak hour
3 |demand (line 7, ID#116).

FIRE FLOW SIMULATION WITH THE HYDRAULIC MODEL - In the facility plan, | determined the time of day for the peak flow in Challis occurs at 04:00, or 4 AM. Al fire flow
simulations are run fro a 2-hour duration starting at 04:00. The fire flow demand base on the IFC and Chief Launna Gunderson is 1,500 GPM. The minimum residual pressure at
any of the nodes in the system is 20 PSI. The fire flow demand is loaded at the fire hydrants in the existing system and at key representative nodes in the future pipe network. We
use key nodes because we don't know where new fire hydrant will ultimately be placed. The hydraulic model adequately represents the response of the distribution system during a
fire flow stress without the extra encumbrance of hypothetical hydrants. The fire flow simulation runs concurrently with the peak day demands starting at 04:00. Peak day demands
4 |are placed on both nodes representing hydrants and nodes representing common localized demands.

. | | ' | - |Critical ' '

| - | Critical ' iAvaiIable |Node 2 iCriticaI Adjusted
'Critical Node | Critical Node 1 Node 1 |Adjusted Fire- Flow at 'Critical |Pressure |Node 2 Available  |Design
5 1D | Total Demand (gpm) 11D 'Pressure (psi) |_Head (fty  |Flow (gpm) !Hydrant (gpm) |[Node 21D (psi) |Head (ft) Fiow (gpm) Flow (gpm) |
6| 11200 | 1,512.82 110| 33.75| 5,374.89] 2,060.48) 2,550.67 110] 4.9/ 5,308.31] 2,060.50] 2,060.48
7| 116.00 | 1.77 1 170| 40! 5,193.31] 3,175.67, 116/ 20.1| 5,302.39 1.77, 1.77
8 118.00 | 1,505.69 , 118 35.7/ 5,294.401 2,090.12/ 2,088.767 1185 20.04[_ 5,258.26, 2,089.99: 2,089.99|

LINE 6 - FIRE FLOW WITH PEAK DAY DEMAND - Node ID#112 shows a total demand of 1,512.28 GPM. The demand is 1,500 GPM fire flow with 12.28 GPM peak day demand
at this node. When node ID#112 is loaded with the demand, the "Critical Node 1" in the model is node ID#110 which is the node in the model that has the lowest pressure for the
demand at node ID#112. Pressure at this node is 33.75 PSI and exceeds the 20 PS| minimum. The "Adjusted Fire Flow" is the flow that could be drawn form ID#112 and have
node ID#110 still be at 20 PSI. The model shows that ID#112 could be loaded at 2,060.48 GPM. Since | am only interested in the demand node and the Critical Node 1, the rest of
the data in the report is interesting but not essential to meet IDAPA. Reviewing the entire report, "RP1 EXTENDED SIMULATION DATA -FIREFLOW", shows that the entire

9 |distribution system can meet the 1,500 GPM fire flow demand with peak day load and still have all the Critical Node 1 pressures be at or above 20 PSI.

10 |LINE 7 - PEAK DAY DEMAND - Node ID#116 shows a total demand of 1.77 GPM. The demand is the peak day demand at this node.

LINE 8 - FIRE FLOW WITH PEAK DAY DEMAND - Node ID#118 shows a total demand of 1,505.69 GPM. The demand is 1,500 GPM fire flow with 5.69 GPM peak day demand
at this node. When node ID#118 is loaded with the demand, the "Critical Node 1" in the model is node ID#118 which is the node in the model that has the lowest pressure for the
demand at node ID#118. Pressure at this node is 35.7 PSI and exceeds the 20 PSI minimum. The "Adjusted Fire Flow" is the flow that could be drawn form ID#118 and have node
11 [ID#118 still be at 20 PS|. The model shows that ID#118 could be loaded at 2,090.12 GPM. load and still have all the Critical Node 1 pressures be at or above 20 PSI.

LOCATION: Z:\1668-Challis Facility Plan\FACILITY PLAN\WFP DOCUMENT\DEQ COMMENT ADDITION 2FEB12\DEQ RESPONSE 1668 - MODEL SAS GCAS 26JUL11 INFORMATION
SHEET: SAS GCAS 26JUL11 MODEL (15)

DATE: 2/2/2012
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CHALLIS WATER SYSTEM FACILITY PLAN - FEBRUARY 2012
Supplement Detailing System Recommended Project Response to Meet IDAPA 58.01.08.501.17 — Groundwater Redundancy

REVIEW #1

1. The City will install a new well in both the Garden Creek Aquifer System (GCAS) and the Salmon Aquifer System (SAS)
2. The retain the Garden Creek Slow Sand Filter operational as an emergency source

SYSTEM PEAK DAY PEAK HR. LOSS OF A SOURCE IN GCAS SYSTEM CHANGES LOSS OF A SOURCE IN SAS SYSTEM CHANGES
RP1 2.57TMG 2,700 Total water production — 2,650 GPM: 950 The system meets IDAPA Total water production — 2,650 GPM: 950 The system meets IDAPA
GPM GPM from GCSSF, 500 GPM from 58.01.08.501.17. No changes. GPM from GCSSF, 1,100 GPM both 58.01.08.501.17. No changes.
remaining West Well, and 1,200 GPM

West Wells, and 600 GPM from

from both SAS wells. remaining SAS wells.

REVIEW #2

1. The City will install a new well in both the Garden Creek Aquifer System (GCAS) and the Salmon Aquifer System (SAS)
2. The City will abandon the Garden Creek Slow Sand Filter

__SYSTEM _ PEAK DAY _PEAK HR. LOSSOF ASOURCEINGCAS SYSTEM CHANGES ) LOSS OF A SOURCE IN SAS __ SYSTEM CHANGES St
RP1 2.57MG 2,700 Total water production — 2,650 GPM: 500 Groundwater sources alone cannot meet Total water production — 2,650 GPM: Groundwater sources alone cannot meet
GPM GPM from remaining West Well, and peak hour flow. System must rely on 1,100 GPM both West Wells, and 600 peak hour flow. System must rely on
1,200 GPM from both SAS wells. groundwater sources and storage. GPM from remaining SAS wells. groundwater sources and storage.

Upper and Mid Cyprus pressure zones
rely on the output of the West Wells.

With one source down, the system
requires either a larger reservoir or a
booster at East Reservoir to supply water
from SAS to West Reservoir to make up
the deficit.

Existing storage (0.4MG) is not sufficient.
With one source down, the system
requires either a larger reservoir or an
additional SAS source.

West reservoir needs to be increased to
0.6MG. Total system storage 1.0MG.

Estimated construction cost $0.4M.
Minimum upgraded reservoir size is

about 1.5 MG with total system storage

at 1.7MG. Estimated construction cost
$1.3M.

Construction cost for 3rd SAS source is

about $0.5M. Does not include O&M
costs.

Minimum booster to supply West
Reservoir from East Reservoir is 90 HP.
The pumping plant would require (2)
pumps, standby electrical supply,
building, controls, etc. Estimated
construction cost $0.5M. Does not
include O&M costs.

Page 1 of 2
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CHALLIS WATER SYSTEM FACILITY PLAN — FEBRUARY 2012
Supplement Detailing System Recommended Project Response to Meet IDAPA 58.01.08.501.17 — Groundwater Redundancy

REVIEW #3 — OPTIONS

1.

fail, the overall water system needs to perform under either condition.

S i DESCRIPTION _______
1 Retain GCSSF F
2 Non-Concurrent Failure without GCSSF
3 Non-Concurrent Failure without GCSSF
4 Non-Concurrent Failure without GCSSF
Page 2 of 2

I —_COMPONENTS

Existing System. New diversion to allow

restoration of Garden Creek and participation of

conservation service in drilling a new Garden
Creek Well.

Expansion of West Reservoir to 1.5MG

Booster duplex 90HP booster station at East
Reservoir and increase West Reservoir storage
to 0.6MG. Protects against a failure of either a
West Well or an East Well.

Booster duplex 90HP booster station at East
Reservoir and 3™ well in SAS. Protects against
a failure of either a West Well or a East Well

SENE

~ OPERATION AND MAINTENANCE

Non-Concurrent Failure — The ability to handle a water source loss in either the Garden Creek Aquifer System (GCAS) or the Salmon Aquifer System (SAS). Since one cannot predict which source may

. Routine and periodic testing

. Adjust operation to maintain tank turn

. Demand and electrical costs for

. Demand and electrical costs for

~ ESTIMATED COSTS

tng  No additional cost.

Routine and periodic filter cleaning
Routine and periodic maintenance of
disinfection system

Estimated $1.3M construction cost
over (freshness)

Routine and periodic maintenance of

level controls and other equipment
Site security

Estimated $0.4M tank construction + $0.5M

pumps and HVAC equipment booster station construction. Total ~$1.0M.

Pump, valve, and control maintenance
Routine and periodic maintenance of
level controls and other equipment
Site security

Estimated $0.5M booster station construction +

pumps and HVAC equipment $0.5M 3rd East Well. Total ~$1.0M.

Pump, valve, and control maintenance
Routine and periodic maintenance of
level controls and other equipment
Site security

MATRIX.DOCX
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Available Report Types

The following report types are available from the Qutput Report Manager. Choose a report for more information:

Junction Report | Range Reporl(s)
Pipe Report Fireflow Report(s)
Valve Report Energy Cost
Tank Report Energy Summary
Pump Report Demand Cost
Multi-Species Sustainability .

Click on the Report Modification buttons below to learn more about each icon.

] R YRS el M PP = T |

Junction Report

Shows standard (hydraulic and water quality) simulation results at any simulation timestep for all junction nodes in tabular format. The node report displays one record for each
node in the current H2OMAP project. Junction node report columns include the node identifier, demand, elevation, grade, pressure, and water quality analysis variable.

The following variables are displayed on the Junction Report in the Output Report Manager for all or selected junctions:

né Report Manager T ig lﬁ
. [ ¢ ) [} [~ S ( K _}Junclion Reporl 'I
Hide

“
New Remove Refresh Al RemoveM‘ Undack  Windaw
B8 Junction Report PAcive™ Standard] |

FS=EN SRR v AL - B oo -

D | Demand ‘ Elevation Head Pressure Chiorine ﬂ
b {gpm} () 1y} (psi) | (mgh) -

1 [=Ag 0.00 95.00 | 99.96 | 2.15 j 0.50 |
L2 e 1400 11500 | 36276  107.35 0.50 |
3 =anh3 1400  127.00 | 362.80  102.17 0.50 1
(4 |= )15 2520  118.00 | 362.96 106.14 0.50 -
8§ |17 56.00 150.00  363.50 9251 0.50
6 19 84.00 122.00  362.45 10419 0.50
(7 |er[21] 14.00 115.00 36238 | 10719 0.50
8 |23 14.00 118.00  362.43 10591 0.50 |

9 | 1]25 14.00 123.00 362.38 103.73 0.50 2|

-

ID - Junction node identifier.

2. Demand - External demand (+ outflow; - inflow) at the current simulation time step, flow units.

3. Elevation - Junction node elevation, ft (m).

4. Grade - Junction node hydraulic grade at the current simulation time step, ft (m).

5. Pressure - Junction node pressure (pressure head for Si units) at the current simulation time step, psi (m).

6. Water Quality - Vary depending on the type of water quality analysis performed: constituent concentration for chemical propagation analysis (concentration units), flow
weighted average water age for water age analysis (age units), or percentage of water (source contribution) for source tracing analysis (%).

Pipe Report

Shows standard (hydraulic and water quality) simulation results at any simulation timestep for all pipes in tabular format. The pipe report displays one record for each pipe in the
current H2OMAP project. Pipe report columns include the pipe identifier, from and to nodes, length, diameter, flow, velocity, headloss, headloss per 1000/feet, and water quality
analysis variable. Total forward flow, total backward flow, and total net flow are available for pipes that include flow totalizers.

The following variables are displayed on the Pipe Report in the Output Report Manager for all or selected pipes:
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n# Report Manager

d" = i‘ ‘ ) ‘ f E o ‘ K IPnpe Repot ["Active* Standard] :J
New Remove Refresh Al Remove Al | Undock  Window Hide
8 Pios Report [Active™ Standard] |
LB ERER| v Al B Bloon ~]
Diameter Flow | Velo Headloss | HL/1000 Total Total |Total| Flow |Chlorinel2
ID ‘ fin} LR UHUERR {gpm} [ﬂl:;ly {tt} [prﬂzft] DS Forward | Reverse| Net |Reversal| (mg/L} _j
1 [10  s.00 125.00  37.87 024 002 [ 0.05 |Open f ' .0 | 050
[2 |=100 8.00 125.00  -90.89 = 0.58 0.16 0.23 | Open 0 0.50
3 w102 8.00 125.00  76.89  0.49 0.04 8.17 | Open | | |0 0.50
4 |=[104 10.00 115.00 | 52495 2.14 0.50 234 Open| 0.03 000 003 @ 0.50
5 |12 8.00 125.00  38.46 0.25 0.01 0.05 Open | 0 0.50
6 1[1a 10.00 126.00 | 24.46  0.10 0.01 0.01  Open 0 0.50
7 l=a]16  s8.00 125.00  -14.59 0.09 0.00 0.01 Open 0 0.50
8 |=18 s.00 125.00 | 14501 0.93 0.29 0.55 Open 0 050 |+
i ' _nl"-l

1. 1D - Pipe identifier.

r»

From Node - |D of beginning node.

3. To Node - ID of ending node.

»

Length - Pipe length, ft (m).

5. Diameter - Inside pipe diameter, in (mm).

Flow - Volumetric flow rate at the selected simulation time step, flow units.

7. Velocity - Flow velocity at the selected simulation time step, ft/sec {m/sec).

Headloss - Head lost due to friction across the pipe at the selected time step, ft (m).

9. HL/1000 - Headloss per 1,000 length units across the pipe (hydraulic slope), ft/1,000 ft (m/1,000m).

. Total Forward Flow - Accumulated flow volume metered in the From-Node to To-Node (forward) direction for the duration of the EPS, MG (ML).
. Total Reverse Flow - Accumulated flow volume metered in the To-Node to From-Node (reverse) direction for the duration of the EPS, MG (ML).
Total Net Flow - Net flow volume metered for the duration of the EPS, MG (ML).

13. Flow Reversal - Total number of times that the direction of flow has changed in the pipe.

14. Water Quality - Vary depending on the type of water quality analysis performed: average constituent concentration for chemical propagation analysis (concentration

units), flow weighted average water age for water age analysis (age units), or percentage of water (source contribution) for source tracing analysis (%).

(Note: ltems 10 to 12 are only available for pipes equipped with flow totalizers during an EPS.)

Valve Report

Shows standard (hydraulic and water quality) simulation results at any simulation timestep for all control valves in tabular format. The valve report displays one record for each
valve in the current H2ZOMAP project. Valve report columns include the valve identifier, from and to nodes, diameter, flow, velocity, headloss, and water quality analysis variable.

The foliowing variables are displayed on the Valve Report in the Output Report Manager for all or selected valves:

ieReport mamager Lolgix
é‘ 5 g ‘ d . f 2 o 3 [Valve Report [*Active™ Standard) :}
New Remove Refresh Al Remove A | Undock  Window Hide
I8 Vaiva Report [Actvs” Standard] |
P ELERE R vALER| oo |
Diameter Flow Velocity Headloss ‘ Chlorine
ID |From Node | To Node i} ‘ (gpm) | (fs) (f) Status!Selting‘ {mg/l)
87 49 8.00 145.60 0.93 | 196.29 Active | 50.00 0.50
1. ID - Valve identifier.
2. From Node - |D of beginning node.
3. To Node - ID of ending node.
4. Diameter - Valve diameter, in (mm).
5. Flow - Volumetric flow rate at the current simulation time step, flow units. 89



6. Velocity - Flow velocity at the current simulation time step, ft/sec (m/sec).

7. Headloss - Head lost across the valve at the current simulation time step, ft (m).

8. Water Quality - Vary depending on the type of water quality analysis performed: average constituent concentration for chemical propagation analysis (concentration
units), flow weighted average water age for water age analysis (age units), or percentage of water (source contribution) for source tracing analysis (%).

Tank Report

Shows standard (hydraulic and water quality) simulation results at any simulation timestep for all storage nodes in tabular format. The node report displays one record for each

storage node in the current H2OMAP project. Storage node report columns include the node identifier, demand, elevation, grade, pressure, percent full, and water quality
analysis variable.

The following variables are displayed on the Tank Report in the Output Report Manager for all tanks:

n# Report Manager _._[mﬂ
B | [} & [ ) ‘ & 8 .| X [TakReponActve Standard] =
New Remove RefreshAl Remove All | Undock  Window Hide

B Tark Repot ["Active*Standard] |
SEL IR vMIE | Blooh |
D [ Flow ‘ Elevation Head ‘ Pressure 96 Full ‘ Volume Level ‘ Chlorine
[gpm} [y} | | (psi) A | (MG) 4] (mgil)
12101 -182.05 100.00 | 100.00 0.00 | 100.00 0.00 0.00 0.00
2157103 -524.9% 320.00 364.00 19.07 85.00 0.50 44,00 0.50

1. ID - Junction node identifier.

2. Demand - Volumetric flow rate (+ filling; - draining) at the current simulation time step, flow units.
3. Elevation - Node elevation, ft (m).

4. Head - Node hydraulic grade at the current simulation time step, ft (m).

5. Pressure - Node pressure (pressure head for Sl units) at the current simulation time step, psi (m).

6. % Full - Percentage full by water volume at the current simulation time step, %.

7. Water Quality - Vary depending on the type of water quality analysis performed: constituent concentration for chemical propagation analysis (concentration units), flow
weighted average water age for water age analysis (age units), or percentage of water (source contribution) for source tracing analysis (%).

Pump Report

Shows standard (hydraulic and water quality) simulation results at any simulation timestep for all pumps in tabular format. The pump report displays one record for each pump
in the current H2OMAP project. Pump report columns include the pump identifier, from and to nodes, flow, headloss, and water quality analysis variable. Available net positive
suction head (NPSH) and cavitation index are available for pumps that include an NPSH curve.

The following variables are displayed on the Pump Report in the Output Report Manager for all or selected pumps:

e Roport Manager R - E
"" . | i‘ ‘ - ‘ f = = X IPump Report [*Active™:Standard] _:l
New | Remove Refresh Al Remove Al | Undock  Window Hide

B Pump Report [Active™Standard] |

PAELERER vAKER| Bwonw |
ID ‘me Node | To Node (';':,:] ”"aqG"’“ Status | Setting Aw"(':]lPSH‘Cwﬂaﬂon Index c('r‘l"';,'ﬁ“
200 1 | 3 0.00 0.00 Closed 0.00 0.00 0.00 0.50

1 3 182.05 262.77 Open 1.00 38.04 0.00 0.50

1. ID - Pump identifier.

2. From Node - |D of beginning node.

3. To Node - ID of ending node.

4. Flow - Volumetric flow rate at the selected simulation time step, flow units.

5. Headloss - Head gain imparted by the pump at the selected time step, ft (m).

6. Available NPSH - Available Net Positive Suction Head, ft (m). 90



7. Cavitation Index - Ratio of the available NPSH to the required NPSH.

8. Water Quality - Vary depending on the type of water quality analysis performed: average constituent concentration for chemical propagation analysis (concentration
units), flow weighted average water age for water age analysis (age units), or percentage of water (source contribution) for source tracing analysis (%).

(Note: If the required NPSH curve for a specific pump is not supplied by the user, then H2ZOMARP will only compute the available NPSH and the cavitation index will not be
reported.)

(Note: If the suction piping diameter for a specific pump is not supplied by the user or if the pump is connected directly to a storage node (i.e., upstream node is a storage
node), then H2OMAP will not compute the available NPSH.)

Range

The Range Report (for pipes, pumps, valves, junctions, and tanks) displays the maximum, minimum and average values (and the difference between the maximum and
minimum values) for the output variables during the entire extended period simulation period. One record is displayed for each component of the selected component type.

Ranges allow the user to see, in a report format, the maximum and minimum values experienced at any element in the system over the EPS. For example, in a junction report,

the user is able to get a print out of the maximum and minimum pressures experienced at any of the junction nodes. The range report is important when considering system
fatigue.

Fireflow

The Fire Flow report is used to display, query, and report fire flow simulation resuits for all fire flow nodes (active junction nodes assigned a fire flow demand at the time the fire
flow simulation was run). Two types of fireflow reports are generated for each fireflow simulation.

The first report is a standard fire flow simulation. This report includes static demand, static pressure, fire fiow demand, residual pressure, available fiow at the hydrant and
pressure at the available flow. The second report is the Fireflow design report. The contents of this report are different, depending whether the Minimum Design Pressure at the
bottom of the Fireflow tab of the Run Manager dialog box is checked or not checked. Click here to learn more about the Fireflow Design Report.

Fireflow Report

The foliowing variables are displayed in the Standard Fireflow Report in the Output Report Manager for all junction nodes that have been assigned fire demands. The
Fireflow report contains the same information, regardiess if the Minimum Design Pressure design flow calculation is checked or not:

¢ Report Manager b i1 _' ‘Mﬂ
B | & o o B .| X [FeefiowlActve" Frefiow] |
Remove Refresh Al Remove Al | Undock  Window Hide

New
B Firetlow PActverFirefiow] |

FESELARER vAEH| B

Static Static Static | Fire-Flow | Resldual |Avallable Flow |Avallable Flow ﬂ
ID| Demand | Pressure | Head Demand | Pressure @Hydrant Pressure
lopm] | (psi} ] {gpm} (psi) (gpm} _ (psi}
1 [=v 14.00 107.35 | 362.76 | 1,000.00 10332 6.,784.21 20.46
2ilis 13 14.00 102.17  362.80 1,000.00 97.76 | 5,953.86 | 20.35
230l 51 14.00 47.77  165.25 | 1,000.00 44,50 3313 20.11
4 |:1/69 16.80 54,27 165.25 1,000.00 50.17 3,301.70 20.11
T liciT1 14 !’_I_l:_ | inc N9 aco co | l'Il'_I_l.'I._ nn n2cn 2 3L N2 | an 1n .'_I

—

ID - Junction node identifier.

N

Static Demand - The nodal demand at the fire flow simulation timestep. This value corresponds to the baseline demand at the specified timestep.

w

Static Pressure - The nodal calculated pressure for the static demand at the fire flow simulation timestep.
4. Fire Flow Demand - The user specified fire flow demand at the current node when the hydrant is flowing.

5. Residual Pressure - The residual pressure at the current junction which includes both the fire flow demand plus the static demand. This pressure value assumes
that only the current hydrant (node) is subjected to the assigned fire demand and that no other fire demands are considered in generating this value.

6. Available Flow @ Hydrant - The maximum flow that is available while maintaining the user-specified minimum residual pressure at the current node, assuming
that only this hydrant (node) is flowing.

7. Available Flow Pressure - Residual pressure calculated for the available flow at the current hydrant (node). This value should equal the residual pressure
specified by the user.

Fireflow Design Report

The fire flow design report will generate a report that determines the minimum pressures in the critical node searching range and returns a Design Flow to be used as a
maximum available fire flow in order to maintain minimum pressures in the distribution system.
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hé Report Manager

B . ‘ = s - ‘ @ B | K [FueflowDesign [Active" Faeflow] =]
New Remave Refresh Al Remove Al | Undock  Window Hide
2 Fireflow Design [Actve* Fifiow] |
FSELARER vHAKEH| B
| Total Critical | Critical | Critical Node | Adjusted | Available Flow | Critical | Critical Node | Critcal Node Adjusted Deslgn ﬂ
ID! Demand | Nodei| Node 1 1 Head Fire-Flow @Hydrant Node 2 | 2 Pressure 2Head | Avallable Flow | Flow
b 1 (gpm) ID | Pressure L] {gpm} (gpm} D {psi) | U] (gpm) {gpm}
_1__;[:__:] 11 1,014.00 51 | 4177 165.25 6,784.21 [ 1N 20.46 162.22 | 6,804.92 | 6,804.92
2 |23 101400 51 47.77 165.26 | 5,953.86 13 2035 17397 = 596857  5,968.57
30| 51 1,014.00 51 44.50 167.69 | 3,313.18 3,311.31 .51 | 20.11 | 1014 3,313.15 3,313.15
4 | = 69 1,016.80 51 | 4474 = 158.24 | 3,352.45 330170 69 | 20.11 86.41 3,303.42  3.,303.42
5 [T 101400 &1 | 4777 165.25 | 323503 | 71 | 2010 | 164.40 3,266.86 | 3,266.86
6 |3 73 1.014.00 13 32.83 190.76 1,106.21 1,106.13 3 20.01 161.18 1,106.21 | 1,106.21
A= 75 1,014.00 51 471.77 165.25 | 3,577.45 .76 1 20.13 166.45 3,580.46 3,580.46
oL o

ury

o

w

ID - Junction node identifier.

Total Demand - The nodal demand at the fire flow simulation timestep. This value corresponds to the baseline demand for the selected timestep plus the assigned
fireflow demand.

Critical Node 1 ID - The junction with the lowest pressure within our Critical Node Searching Range assigned by the user under the fireflow tab of the Run
Manager.

Critical Node 1 Pressure - The pressure of the Critical Node when the Total Demand is flowing from the fire node.

Critical Node 1 Head - The pressure head of the Critical Node when the Total Demand is flowing from the fire node.

Adjusted Fireflow - The hydrant flow required to reduce Critical Node 1 to the Minimum Design Pressure value assigned under the fireflow tab of the Run
Manager. For example, if the minimum design pressure was set at 20 psi, then this is the flow value generated from the fire node to achieve 20 psi at Critical Node
1.

Available Flow @ Hydrant - The flow required to get the selected fire node to the specified Residual Pressure.

Critical Node 2 ID - The junction with the lowest pressure within the Critical Node Searching Range when the Available Flow at the fire node is applied. In other
words, when the available flow is delivered from the selected fire node, this junction has the lowest pressure out of all the values in the Critical Node Searching
Range.

Critical Node 2 Pressure - The pressure of Critical Node 2 when the Available Flow is flowing from selected fire node.

Critical Node 2 Head - The pressure head of the Critical Node when the Total Demand is flowing from the fire node.

. Adjusted Available Flow - The hydrant flow required to achieve the Minimum Design Pressure at Critical Node 2.

Design Flow - The final adjusted flow at the hydrant to maintain the specified minimum design pressure at ALL locations within the Critical Node Searching Range.
This final flow is the least of the two Flow Conditions. Therefore, it is the flow which recognizes the more sensitive of the two Critical Nodes to help make
recommendations to refiect actual system capabilities and expectations.

Fireflows Explained

While the contents of a fireflow report may appear confusing, one need only to create a Hydrant Curve of a junction node to fully understand what the reports are telling
us. Junction 22 was used to make the hydrant curve below. We will use this graph and the values shown in the tables above to illustrate the results from the fireflow
output reports.

Residual Pressure

Hydrant Curve for Junction 22 at 12:00 hrs

150+
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75+
60+
45
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i} 1 L 1 [ 1 i
0 1000 2000 3000 4000 5000 6000 7000 8000

Available Flow (gpm)

1. Static Demand/Static Pressure - This point represent the static demand and static pressure (200 gpm, 126.72 psi)

2. Fire Demand/Fire Pressure - This point represents the static demand®gus fire flow demand and the resulting pressure (1,200 gpm, 120 psi).



3. Available Flow/Available Pressure - This point represents the available flow from the hydrant to generate the Residual Pressure (6,013 gpm, 20 psi).

4. Adjusted Fire Flow/Design Pressure at Critlcal Node 1 - This point represents the maximum allowable flow to exit Junction 22 in order to achieve the
Minimum Design Pressure at Critical Node 1 (4,494.77 gpm to reach 20 psi at Junction 13).

Note: At this juncture in the Fireflow Design Report, the fire node is then allowed to flow at the Available Flow @ Hydrant value. When this value is applied, the
simulation will now look for the worst case pressure in the Critical Node Searching Range. This worst case node is referred to as Critical Node 2.

5. Adjusted Available Flow/Design Pressure at Critical Node 2 - This point represents the maximum allowable flow to exit Junction 22 in order to maintain the
Minimum Design Pressure at Critical Node 2 (5,419.42 gpm to reach 20 psi at Junction 23).

In final, point #4 is ultimately the Design Flow as it is the least flow value of all considered residual pressures. This is the value that an engineer would provide to a local
fire department by saying this is the maximum (theoretical) flow possible at the subject junction in order to maintain 20 psi at all times in the distribution system.

Hydraulic Reports on Selection Sets

Hydraulic reports for various user specified data elements including pipes, pumps, valves, junctions, tanks and reservoirs may also be generated while conducting a Fire
Flow analysis in H2OMAP. This capability is important to review/evaluate system hydraulic performance (e.g., pipe velocities, junction pressures, etc.) under fire flow

conditions. In order to generate such reports check the Generate Hydraulic Reports on Selection Set. gption. Using the Browse button | select the elements graphically
on your Map that you want to create a hydraulic report for. Click here to learn more about the element selection process.

f¢ Run Manager [}
' Output Source - = 3
'; Name: I“Adjve"‘ Fireflow _‘J iJ@_]z‘_@lfI i’ilﬂ&l
Reference: [FUTURET, Fireflow Simulation ?ﬁlflilﬁ”

£3 Stendard & Firsfiow | ) SCADA| & Hydrant Curve | 122 System Curve |

Reasidual Pressure: IZU

Accuracy: 0.001

Mesamum iteration: 40 -
Criical Node Searching Range: |F|re Nodés j
Time: 06.00 hrs SelectTime ... |
I”| Generate Hydraulic Reports on Selacion Set | :J _J

M Minimum Design Pressure: I20

{ Design Flow Calculation- —

You may select any element type from your map for inclusion in the hydraulic report. These elements should be included in the Selection Set. For each fire flow junction
node, H2OMAP will calculate and present hydraulic results for each element included in the Selection Set. The hydraulic results are available from the Output Report
Manager.

Energy Summary

Displays summary results of an energy cost analysis for the simulation period. One record for each pump assigned energy data prior to running the energy management
simulation will be displayed in the Energy Summary report. Results displayed for each pump include average pump usage (as a percentage of time used over the simulation
duration), average efficiency, average power, average power per unit, energy vs. volume ratio, total energy consumption cost, total demand cost, total operating cost, and total
cost per unit volume.

The foliowing summary information is displayed on the Energy Summary Report in the Output Report Manager for all pumps assigned energy data:

in# Report Manager ' _ . digj_il
‘f = | " ‘ ‘ f 2 = K [Enetgy Summary [*Active” Standard] _:j
New | Remove Refresh Al Remove All | Undock  Window Hide

B Eneigy Summary [Active™Standaid] |
F@ELARER vHAEH B

D Usage |Ave.Efficiency | Ave.Power| Ave.Power/Flow Energy/Volume | Energy Cost| Demand Cost| Total Cost| Total Cost/Volume
P9 ea (k) (kwigpm] {kw-hi/MG) (8) () (8) (SIMG)
15[200 7161 7817 | 2264 | 0.06 | 1,00006 | 37.75 56.68 | 93.43 | 171.99
2l 210/ 100.00 78.27 15.39 0.06 1,000.80 22.69 27.34 50.03 135.55

1. 1D - Pump identifier.
2. Percent Pump Usage - Percentage of time the pump is used (turned on) during the simulation period, percent (%).

3. Average Efficiency - Average active (when pump is on) pump efficiency for the simulation period, percent (%).
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Average Power - Average active (when the pump is on) pump required power for the simulation period, kW.
Average Power/Unit Flow - Average required power per unit of flow rate pumped for the simulation period, kW/flow unit.

Average Energy/Unit Volume - Average energy consumed per unit volume of water pumped for the simulation period, kW-hr/MG (or kW-hr/ML).

N o o s

Energy Cost - Total cumulative pump energy operating cost reported for the simulation period, $ (or other cost unit).

©

Demand Cost - Total demand (charge) cost for the simulation period, $ (or other cost unit).
9. Total Cost - Sum of energy and demand cost, $ (or other cost unit).

10. Total Cost per Unit Volume - Total pumping cost per unit flow volume pumped for the simulation period, $/MG ($/ML).

Energy Cost

Displays results of an energy cost simulation for any time period. The Energy Cost report displays one record for each pump assigned energy data prior to running the energy
management simulation. Results displayed for each pump include pump flow, head, useful power, efficiency, required power, and total operating cost up to each simulation
time period.

The following summary information is displayed on the Energy Cost Report in the Output Report Manager for all pumps assigned energy data:

un# Report Manager _dﬂ]ﬂ

a8 . = 5 [} ‘ 4 B l {3 |Energy Cost [*Active® Standard] |
New Remove Refresh Al Remove All | Undock  Window Hide

I8 Enery Cost PActive™ Standard] |

E@ELERER| v Ml Boons |

D Flow Head Gain Useful Power Efficlency Required Power Aggregated Cost
{gpm) (] (hp) pél (k] 8)
1 [=1§200 0.00 0.00 0.00 0.00 0.00 0.00
2 |l j210)  182.05 262.77 12.08 73.57 12.25 0.00

1. ID - Pump identifier.

2. Flow - Pump discharge flow at the current simulation time step, flow units.

3. Head - Pump discharge head at the current simulation time step, ft (m).

4. Useful Power - Pump calculated useful power at the current simulation time step, hp (kW)
5. Efficiency - Pump efficiency at the current simulation time step, percent (%).

6. Required Power - Required pump power at the current simulation time step, kW.

7. Aggregated Cost - Cumulative pump energy consumption cost reported at the current simulation time step, $ (or other cost unit).

Demand Cost Report

The following variables are displayed on the Demand Cost Report in the Output Report Manager for all pumps assigned energy data and specifically, demand charge patterns:

o Report ranager —————— S N = |

[} w" o d‘f 8 .| X [o=
New Remove Refresh Al Remove All | Undock  Window Hide

B Demand Cost {"Active™Standard] |

i’@lﬁﬂ&ﬂh&!ﬁl?ﬁiﬁﬂllhﬁm vl

-

D [ Charge Rate Max.Power ‘ Demand Charge
[Simaxckw] flew) (8]
1 [=]200 0.00 | 3332 0.00
221 0/ 0.00 16.24 0.00

1. Charge Rate - The demand charge rate for each billing period based on peak power usage, $ or other cost unit per max. kW.
2. Maximum Power - The maximum power used by the pump during each billing period, kW.

3. Demand Rate - The demand charge applied for the billing period, $ (or other cost unit).

Multi-Species Reports

Multi-Species water quality model report information will be appended, like any other v&ler quality report, to the element hydraulic data tables.



i1§ Report Manager I _ _,_l_m_’_f_'
g .| H = o [ =) ,l % [dunction Report PAct ¥]
New Remove Refresh All Remove Al | Undock  Window Hide
B Junction Report PAckve*Standard] |
i’é]ﬂ!iﬁﬂih‘ﬂﬂ V“lﬁnl ‘IUB:OCIhIs VI
‘ 0 ! HCO3 ] H2C03 ‘ TOC CNH3 CNH2CL fl
; MOLAL) (MoLA] (MG} MG/L) MGL) -
L1 (e 000 |  0.000 300 | 000 | 2.58
2 /=01 000 | 0.000 300 | 0.1 2.23
3 |=[103  0.00 0.000 | 300 | 013 2.18 .
4|15 o000 | 0000 | 300 | 013 217 :
& =167 o000 | 0000 | 300 | 017 2.05 |
16 | ci[109 0.00 0.000 3.00 | 047 2.05
7 [=11 0.00 9000 | 300 | 020 | 136
8 =13 0.00 0.000 3.00 0.24 1.85
[9 =115  0.00 0.000 3.00 0.23 | 1.86
105117 0.00 0.000 3.00 0.19 2.00 |
A= nan nonp 1R A2 | 1.0 _J_':I
A »

Multi-Species water quality will be reported on the species defined in the Multi-Species Model Dialog Box - Species Tab and the report will vary according to the number and
type of species defined. For additional information see the Multi-Species Water Quality Modeling Overview.

Sustainability Reports

Sustainability Reports: A Sustamability analysis is conducted in conjunction with the Standard EPS Analysis. Hence in addition to all the standard report types, Sustainability

Junction Sustainability Report
B2 Junclion Sustainabily Report [‘Active Standard] |

FESELIREN| v Ml B | B oo =]
iID ‘ Demand Pressuie | Daily Energy Loss | Dally Carbon Footprint | Total Carbon Foolprint MinService Dai!y Eneigy Loss Excess Dally Energy Loss | Water Efficiency
foom] | [psi) kwhird) | (b-CO2/d) 1b-C02) (kw-h/d) (kw-hi/d) |
1 g 000 215 0.00 000 000 000 0.00 0.00
2171 1400 10735 | 1568 820 0.00 584 9.83 3726
3|FI3 1400 10217 | 14.92 7.80 0.00 584 9.08 3915
4|75 2520 10614 | 27.90 1459 0.00 1051 17.38 3769
s|C 7 ss00 | 9251 | 5403 2826 0.00 2336 | 3067 43.24
6|8 8400 10419 | 9128 4774 0.00 35.05 56.24 3839
7|20 1400 10718 | 1565 819 000 504 981 3732
g|lff23 1400 105.91 15.47 8.09 0.00 5.84 962 3777
9|l (& 1400 103.73 1515 792 000 5.84 93 3856
101727 1400 105.08 1534 8.02 0.00 584 950 3807
« ID - Junction ID

Demand - Junction Demand.

= Pressure - Junction Pressure.

« Daily Energy Loss - Daily energy loss in kiloWatt-hours per day.

« Daily Carbon Footprint - Daily Carbon Footprint in pounds or kilograms of CO, per day

» Total Carbon Footprint - Total Carbon Footprint in pounds or kilograms of CO,.

+ Minimum Service Daily Energy Loss - Daily energy loss at minimum daily service pressure requirements in kiloWatt-hours per day.
« Excess Dally Energy Loss - Excess daily energy loss above minimum daily service pressure requirements in kiloWatt-hours per day.
o Water Efficiency - Percent Water Efficiency

Pipe Sustainability Report
| PbeSusuinabWRepod['Acﬁve‘Slandad]l

iélnl&&%@ﬁl?ﬂl&ﬂlmmmm =]
|l D Flow | Headoss | Daily Energy Loss | Daily Carbon Footprint Total Carbon Footprint

y | fopm) | ®) | (kw-he/d) (b-C02/d) (b:C02)
1[CJw 37s7 002 0.00 _ 0.00 0.00
2("1[1000 9088 016 007 _ 003 000
3|02 7689 | 004 002 _ 0.0 000
4| /104 52495 050 120 063 0.00
5|12 3346 001 000 000 000
s |14 2446 001 | 0.00 000 0.00
7|16 1489 0.00 0.00 | 0.00 0.00
g|lCI[78 14500 | o028 | 019 0.10 000
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e 1D - Pipe ID
+ Flow - Pipe Flow.
o Headloss - Pipe Headloss.

¢ Daily Energy Loss - Daily rate of energy Loss in kiloWatt-hours per day.

» Daily Carbon Footprint - Daily rate of Carbon Footprint in pounds or kilograms of CO, per day

o Total Carbon Footprint - Total Carbon Footprint in pounds or kilograms of CO,,.

Pump Sustainability Report
B Pump Sustainabiily Report PActive*Standard] |
FgoENERRR| vMA K| B =]

b Flow Head Gain Daily Energy Loss [ Daily Carbon Footpnint Total Carbon Footprint
P gom | | (kw-hw/d) | [b-C02/d) (b-C02)
1[Tf200 000 0.00 0.00 | 0.00 0.00
2721018205 2,277 216.20 8.65 0.00
e ID-PumpiD

e Flow - Pump Flow.
¢ Head Gain - Pump Head Gain.

« Daily Energy Loss - Daily energy Loss in kiloWatt-hours per day.

» Daily Carbon Footprint - Daily Carbon Footprint in pounds or kilograms of CO, per day

¢ Total Carbon Footprint - Total Carbon Footprint in pounds or kilograms of CO,,.

Valve Sustainability Report
B Valve Sustainabiity Report ["Active™Standaid] |

FoELARRE| v MK H| Bwow =]
] iID Flow | Headloss Dally Energy Loss | Daily Carbon Footpiint | Total Carbon Footprint
- | | lgpm) () (kw-hi/d] | {ib-C02/d) (b-C02)
1 |I'-|3_00 145,60 196.29 129.16 67.55 0.00
e ID - Valve ID

o Flow - Valve Flow.

e Headloss - Valve Headloss.

Daily Energy Loss - Daily energy Loss in kiloWatt-hours per day.

« Daily Carbon Footprint - Daily Carbon Footprint in pounds or kilograms of CO, per day

» Total Carbon Footprint - Total Carbon Footprint in pounds or kilograms of CO,.

System Sustainability Report
B System Sustanabiky Report (Active™Standard] |

S E L BB | v M | B =l
| D [ Daily Energy Loss Unit Volume Energy Loss Daily Carbon Footpiint Total Carbon Footpnint Unit Volume Catbon Footprnt
| | (kw-he/d] (kw-hi/ft3) (b-C02/d) (b-CD2) (ib-CO2/4t3)
1 All Junctions 632.69 0.01 362.28 0.00 000
2|l ] AllFipes 437 0.00 229 0.00 0.00
3| [ AlPumps 216.20 0.01 8.65 0.00 000
4|7 [ AiValves 12918 0.00 67.55 0.00 000

o ID - Element Type

o Daily Energy Loss - Daily rate of energy Loss in kiloWatt-hours per day.

¢ Unit Volume Energy Loss - Unit Volume Energy Loss in kiloWatt-hours per unit flow volume.

o Daily Carbon Footprint - Daily rate of Carbon Footprint in pounds or kilograms of CO, per day

» Total Carbon Footprint - Total Carbon Footprint in pounds or kilograms of CO,.

¢ Unit Volume Carbon Footprint - Unit Volume Carbon Footprint in pounds or kilograms of CO, per unit.
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Junction Sustainability Summary Report

@ Junction Sustainatidty Summary Report [*Active™Standard] |
FPOELIRRE vHASH] B

] :ID‘ Daily Energy Loss ‘ Unit Volume Energy Loss | Total Carbon Foolprint Dally Carbon Footprint | Unit Volume Catbon Footprint
4 (kwhe/d) (kw-hi/3) | (kgC02) (kgC02/d) , (kgC02/it3)

N L] ] 0.00 | 0.00 | 0.00 000 0.00

2 [T 15.71 _ 001 _ 788 _ 7.88 0.00
3|3 14.90 _ 0.0t 748 7.48 0.00

4 |I" 15 2291 . 0.01 14,01 _ 14,01 _ 0.00

5 |7 5353 _ 0.00 2606 2688 0.00

6| I[is 91.28 0.01 45.81 45.81 0.00

FAm P 15.68 _ 0.01 7.7 | 787 0.00

8|23 15.43 0.01 7.7 .7 0.00

e ID - Junction ID
¢ Daily Energy Loss - Daily rate of energy Loss in kiloWatt-hours per day.
o Unit Volume Energy Loss - Unit Volume Energy Loss in kiloWatt-hours per unit flow volume.

» Total Carbon Footprint - Total Carbon Footprint in pounds or kilograms of CO,,.
« Daily Carbon Footprint - Daily rate of Carbon Footprint in pounds or kilograms of CO, per day

¢ Unit Volume Carbon Footprint - Unit Volume Carbon Footprint in pounds or kilograms of CO, per unit flow volume.
Pipe Sustainability Summary Report
@ Pipe Sustainabiity Summary Report [*Active™Standard] |

FSELIABER vASH| &
l D Daily Eneigy Loss | Unit Volume Energy Loss | Total Casbon Footprint | Dally Carbon Footprint | Unit Volume Cartbon | Material Carbon Footprint
| (kw-hi/d) | (kw-hi/ft3) | (b-CO2} | b-C02/d) i

. | Footprint (b-C02) =
1[0 0.00 0.00 000 000 0.00 20.993.00
2 (000 0.08 _ 0.00 0.04 004 0.00 7112
a|riin2 0.03 0.00 0.02 0.02 0.00 12,903.00
4|04 093 0.00 0.43 0.49 _ 000 10911.25
5|12 0.09 0.00 0.04 0.04 0.00 13,166.12
6 ["i[14 0N 0.00 0.06 0.06 0.00 42.467.60 o
N sl ST one nan ann non nnn 44 rTn 4
e ID - Pipe ID

« Daily energy Loss - Daily rate of energy Loss in kiloWatt-hours per day.

Unit Volume Energy Loss - Unit Volume Energy Loss in kiloWatt-hours per unit flow volume.

Total Carbon Footprint - Total Carbon Footprint in pounds or kilograms of CO,,.

Daily Carbon Footprint - Daily rate of Carbon Footprint in pounds or kilograms of CO, per day
 Unit Volume Carbon Footprint - Unit Volume Carbon Footprint in pounds or kilograms of CO, per unit flow volume.

 Material Carbon Footprint - Material Carbon Footprint in pounds or kilograms of CO,,.

Pump Sustainability Summary Report

EPmpSus(aimbitySwmwaeport[‘Acﬁva‘Swdafd]I
FPESELLABRERI vALH| B

| D Daily Energy Loss | Unit Volume Energy Loss Total Carbon Footprint Daily Carbon Footprint Uni Yolume Catbon Foolprint
4 | | (kwe-hi/d) | (kw-e/ft3) (kgC0O2) (kgCO2/d) | (kgCO2/M3)
1 200 44553 0.01 221.81 221.81 0.00
2|1 1210 300.05 0.01 289.34 289.34 0.0
e ID- Pump ID

o Daily Energy Loss - Daily rate of energy Loss in kiloWatt-hours per day.
« Unit Volume Energy Loss - Unit Volume Energy Loss in kiloWatt-hours per unit flow volume.

» Total Carbon Footprint - Total Carbon Footprint in pounds or kilograms of CO,.
¢ Daily Carbon Footprint - Daily rate of Carbon Footprint in pounds or kilograms of CO, per day
» Unit Volume Carbon Footprint - Unit Volume Carbon Footprint in pounds or kilograms of CO, per unit flow volume.

Valve Sustainability Summary Report
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VelveSuzmﬁtySumnaryRepod['Acﬁve‘:Smard]‘
el rACH| B

D Daily Energy Loss ‘ Unit Volume Energy Loss Total Carbon Footprint | Daiy Caibon Foolprint Unit Volume Carbon Footprint
’ (kw-hi/d) {kw-hu/ft3) | (kgCO2) | (kgCO2/d) | (kgCO2/#3)
111 _§300 127.38 0.00 63.90 63.90 0.00
e ID- Valve ID

« Daily Energy Loss - Daily rate of energy Loss in kiloWatt-hours per day.
« Unit Volume Energy Loss - Unit Volume Energy Loss in kiloWatt-hours per unit flow volume.

» Total Carbon Footprint - Total Carbon Footprint in pounds or kilograms of CO,.
o Daily Carbon Footprint - Daily rate of Carbon Footprint in pounds or kilograms of CO, per day

¢ Unit Volume Carbon Footprint - Unit Volume Carbon Footprint in pounds or kilograms of CO, per unit flow volume.
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RP1 SUPPLEMENTAL 6FEB12 - SYSTEM WITH GCSSF AS EMERGENCY - PERFORMANCE WITHOUT (1) EAST WELL

JUNCTION (VALUE)
e [essthan 40

o Gregter than 40

TANK (MOTYPE
Y Active Tank

4 Domain Tank
k=4 Active Reservoir
- Dotmain Reservoir

PIPE (VALUE)
# Lessthan 4

L. 4~5
0 # 57
o 79
. # 911
[
S # 1113
# 13
# Greaterthan 13

PUMP (MOTYPE)
+ Active

# Domain

VALVE (MOTYPE)
# Active

# Domain

18 (Demand?) (VALUE)
» 20
~ 24
> 28
M 32
36
» 40

12 (Elevation) (VALUE)
& 5090

» 5205
& 5320

14 (Min. Pressure at 28:00 hrs) (VALL
A 30

50
70
90
100

Prepared By: RIEDESEL ENGINERING, INC. Date: Wednesday, February 08, 2012
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4 APPENDIX 2

4.1 HYDRAULIC MODEL SIMUALTION RESULTS

4.1.1 Matrix of Options

4.1.2 Recommended Project 1 Retaining Garden Creek Slow Sand Filter

4.1.3 Recommended Project 1 without Garden Creek Slow Sand Filter -
Modifications for East Well Source Failure

4.1.4 Recommended Project 1 without Garden Creek Slow Sand Filter -
Modifications for West Well Source Failure

PAGE9 OF 9
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CHALLIS WATER SYSTEM FACILITY PLAN —~ FEBRUARY 2012
Supplement Detailing System Recommended Project Response to Meet IDAPA 58.01.08.501.17 — Groundwater Redundancy

REVIEW #1

1. The City will install a new well in both the Garden Creek Aquifer System (GCAS) and the Salmon Aquifer System (SAS)

2. The retain the Garden Creek Slow Sand Filter operational as an emergency source

SYSTEM
RP1 ;

|

l

REVIEW #2

1. The City will install a new well in both the Garden Creek Aquifer System (GCAS) and the Salmon Aquifer System (SAS)

PEAK DAY

2.57TMG

PEAK HR.

2,700
GPM

LOSS OF A SOURCE IN GCAS

SYSTEM CHANGES

Total water production — 2,650 GPM: 950 The system meets IDAPA

GPM from GCSSF, 500 GPM from

remaining West Well, and 1,200 GPM

from both SAS wells.

2. The City will abandon the Garden Creek Slow Sand Filter

SYSTEM

PEAK DAY

PEAK HR.

LOSS OF A SOURCE IN GCAS

58.01.08.501.17. No changes.

SYSTEM CHANGES

LOSS OF A SOURCE IN SAS

Total water production — 2,650 GPM: 950 The system meets IDAPA
GPM from GCSSF, 1,100 GPM both
West Wells, and 600 GPM from
remaining SAS wells.

LOSS OF A SOURCE IN SAS

SYSTEM CHANGES

58.01.08.501.17. No changes.

SYSTEM CHANGES

RP1

Page 1 of 2

2.57MG

2,700
GPM

Total water production — 2,650 GPM: 500 Groundwater sources alone cannot meet

GPM from remaining West Well, and
1,200 GPM from both SAS wells.

peak hour flow. System must rely on
groundwater sources and storage.

Upper and Mid Cyprus pressure zones
rely on the output of the West Wells.

With one source down, the system
requires either a larger reservoir or a
booster at East Reservoir to supply water
from SAS to West Reservoir to make up
the deficit.

Minimum upgraded reservoir size is
about 1.5 MG with total system storage
at 1.7MG. Estimated construction cost
$1.3M.

Minimum booster to supply West
Reservoir from East Reservoir is 90 HP.
The pumping plant would require (2)
pumps, standby electrical supply,
building, controls, etc. Estimated
construction cost $0.5M. Does not
include O&M costs.
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Total water production — 2,650 GPM:
1,100 GPM both West Wells, and 600
GPM from remaining SAS wells.

Groundwater sources alone cannot meet
peak hour flow. System must rely on
groundwater sources and storage.
Existing storage (0.4MG) is not sufficient.
With one source down, the system
requires either a larger reservoir or an
additional SAS source.

West reservoir needs to be increased to
0.6MG. Total system storage 1.0MG.
Estimated construction cost $0.4M.

Construction cost for 3rd SAS source is
about $0.5M. Does not include O&M
costs.







CHALLIS WATER SYSTEM FACILITY PLAN — FEBRUARY 2012
Supplement Detailing System Recommended Project Response to Meet IDAPA 58.01.08.501.17 — Groundwater Redundancy

REVIEW #3 — OPTIONS

1. Non-Concurrent Failure — The ability to handle a water source loss in either the Garden Creek Aquifer System (GCAS) or the Salmon Aquifer System (SAS). Since one cannot predict which source may
fail, the overall water system needs to perform under either condition.

_ OPTIONS

DESCRIPTION

COMPONENTS

OPERATION AND MAINTENANCE

ESTIMATED COSTS

1

Page 2 of 2

Retain GCSSF

Non-Concurrent Failure without GCSSF

Non-Concurrent Failure without GCSSF

Non-Concurrent Failure without GCSSF

Existing System. New diversion to allow
restoration of Garden Creek and participation of
conservation service in drilling a new Garden
Creek Well.

Expansion of West Reservoir to 1.5MG

Booster duplex 90HP booster station at East
Reservoir and increase West Reservoir storage
to 0.6MG. Protects against a failure of either a
West Well or an East Well.

Booster duplex 90HP booster station at East
Reservoir and 3" well in SAS. Protects against
a failure of either a West Well or a East Well

) P =

Routine and periodic testing

Routine and periodic filter cleaning
Routine and periodic maintenance of
disinfection system

. Adjust operation to maintain tank turn

over (freshness)

Routine and periodic maintenance of
level controls and other equipment
Site security

. Demand and electrical costs for

pumps and HVAC equipment

Pump, valve, and control maintenance
Routine and periodic maintenance of
level controls and other equipment
Site security

. Demand and electrical costs for

pumps and HVAC equipment

Pump, valve, and control maintenance
Routine and periodic maintenance of
level controls and other equipment
Site security

No additional cost.

Estimated $1.3M construction cost

Estimated $0.4M tank construction + $0.5M
booster station construction. Total ~$1.0M.

Estimated $0.5M booster station construction +
$0.5M 3rd East Well. Total ~$1.0M.
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1

FACILITY PLAN SUMMARY

The 2011 City of Challis Water System Facility Plan (the Plan) reviews the source water,
storage, distribution, metering, and telemetry components of the existing water system.
City staff has expressed concerns about the current system which could create water
quantity and quality problems within a 20-year planning horizon (year 2030). These
concerns include:

The City’s water supply comes from the unprotected Garden Creek Watershed and
from two existing ground water wells. The Garden Creek surface water source is
susceptible to contamination from the watershed.

The City may not be able to provide adequate fire flows due to the use of existing
old and dead end water mains, and small diameter un-looped lines.

There are old, improperly spaced hydrants connected to 4” water mains (6” mains
provide the minimum supply for fire suppression).

The City does not have sufficient right to groundwater to expand that source as a
replacement to Garden Creek to meet either its current or design year water
demand.

Depending on the water year, the surface water source cannot meet the
summertime peak demand without rationing.

The City does not have a plan to anticipate water demands and provide water
services for future growth.

Any extension of service to supply additional demands or future growth cannot be
considered without an approved facility plan®.

The residential services and meters installed with the 1980s capital project are
aged and need to be replaced.

Aged pipes not replaced in the 1980s project that are in need of replacement.

As of the report date, the City does not have any water system compliance issues with
the Idaho Department of Environmental Quality (IDEQ).

We tested the system components for their ability to meet minimum fire fighting
requirements, minimum and maximum statutory working pressures, and the system’s
ability to meet the estimated water demand of the 20-year planning timeframe. We
identified the deficiencies through hydraulic modeling of the distribution system,
conversations with City Staff, presentations to the City Council, consultations with State
and Federal Agencies, and review of published reports. We summarize our work on the
existing water system as follows:

! |daho Administrative Code - IDAPA 58.01.08.502.01
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FACILITY NEEDED DISCUSSION
The City currently has groundwater and surface water rights.
Source Water - Water y These rights total 2.79 million gallon per day (MGD). Projected
Rights year 2030 demand is 2.57 MGD. Note — Change to 100%
groundwater source will require new groundwater right.
The City does not have enough groundwater capacity from its 2
Source Water - :
operating sources to meet year 2030 demands. One of the goals
Increased Source Y ; . .
Water Production of this plan to for the City to develop enough groundwa_ter right to
cease dependence on the Garden Creek Slow Sand Filter.
Storage - Increased The City has a total of 0.4 million gallons (MG) of storage.
g N Modeling of source water production with peak hour flow and fire
Water Storage - i
flow indicate the City has adequate storage.
The extent of distribution system improvements depends of the
Distribution System — specific project chosen by the City. In general, improvements are
Transmission Y targeted to eliminate pipeline dead ends, ageing 4-inch and other
Improvements pipes, conveying water to new developments within the City limits,
and conveying water to newly annexed areas.
The City’s existing 4-inch lines will not convey the year 2030
Distribution System — v demand. The City will need additional hydrants to improve
Fire Fighting hydrant spacing, and new hydrants along transmission line
expansions.
Distribution Svstem — The City needs to improve its pressure zones to meet IDAPA.
y Y The City will need (4) formal pressure zones when it switches to
Pressure Zones
all groundwater supply.
The City desires to extend water service and fire flow capability to
Distribution System — Y the airport and annex the Butts subdivision. Service line extension
System Expansion to the airport will enhance commercial development along the US
93 strip, from the City of Challis to the airport.
The City was metered in its 1980s project. The meters are aging,
probably are not within AWWA accuracy ranges, and some are
Meterin v not operational. Manual read meters represent a significant labor
9 commitment that can be recovered by AMR equipment. New
meters with increased accuracy, ability to read year round could
realize increased revenues and/or reduction in consumption.
The current system uses some basic supervisory control but it not
robust. A fully developed telemetry/SCADA system will allow
monitoring of key elements with enhanced alarm and notification
Telemetry Y

features. Telemetry/ SCADA can allow remote operator access to
assess threats and respond to problems and alarms without
physically visiting the site.

The City Council established (11) criteria as requirements for water system improvements
and we evaluated (17) preliminary alternatives covering improvements to various aspects
of the distribution system, source water development, and metering and telemetry. We
revised these alternatives into 18 discrete projects with nine possible combinations of the
discrete projects. Based on input from the City Council and feedback from the public
participation meeting, Riedesel again revised and condensed the nine project
combinations into three specific alternatives, all combination projects addressing source
water, distribution, metering, and telemetry. The projects are summarized as follows: all
new ground water being developed in the Garden Creek Aquifer System at the west end
of Challis; all new ground water being developed in the Salmon Aquifer System on the
east side of Challis; a mixture of both east and west locations. The Council selected the
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last one of these three as its preferred project which we term Recommended Project #1
(RP1). Estimated construction cost for RP1 is $8,078,877 with and Equivalent Uniform
Annual Cost (EUAC) of <$ 442,958>. Of the (3) final alternatives, RP1 has the least
EUAC and is therefore the most economically favorable project for the City.

These are the elements of Recommended Project #1 (RP1):

Source Water. RP1 allows the City to curtail use of the Garden Creek surface
water source and source water treatment. 2 new wells - one in the Garden Creek
Aquifer system that recovers the lost output of West Well #1 and one in the
Salmon Aquifer System — will replace the curtailed Garden Creek water source.
The City will abandon the slow sand filter but retain the surface water right. RP1
solves the susceptibility issue of the unprotected Garden Creek watershed by
moving all of the City’s drinking water sources to groundwater.

Distribution System. RP1 includes all the modeled pipeline changes and additions
needed to meet the year 2030 design population and with total reliance on
groundwater. 4 pressure zones will be formally established with new pressure
reducing stations and isolation valves. The system will have new, properly spaced
hydrants on new pipelines and add hydrants where needed to improve hydrant
spacing on the existing pipelines. RP1 solves the pressure zone issues with the
existing distribution system, solves the fire hydrant spacing issue, and allows the
City to meet the projected drinking water demands of the year 2030 population.
The City will be able to meet the requirements of the design fire flow and duration.
Distribution System Alternatives. RP1 includes new transmission pipeline to
provide water and fire fighting service to the Challis Airport. The transmission lines
also allow for development in the east and west corridors parallel to US 93, and for
the annexation of the Butts Subdivision into the City. RP1 meets the City goals of
serving the Airport and providing for future growth.

Metering. RP1 replaces all the meters in the City with new automated meter read
(AMR) equipment. RP1 allows the City to read every meter every month, reduce
the staffing requirements to bill for water, increase the accuracy of that billing, take
the first steps to recovering the estimated 4% lost water identified by Idaho Rural
Water, and provide the data needed to do a water audit.

Telemetry. RP1 connects the City’s key facilities into an integrated network that
provides enhanced supervisory control and data acquisition (SCADA). Key
facilities include the new and existing groundwater wells, and East and West

Reservoirs. Telemetry will provide better security for the drinking water system,
and City staff will be able to access the SCADA system remotely to evaluate and
respond to alarm conditions. RP1 improves the operation and security of the
drinking water system.

Recommended Project #1(RP1) is a plan for the development of the City of Challis from
now to the 2030 design year. RP1 addresses health and safety issues, operation and
maintenance improvements, and expansion of the water system to serve the airport and
growth of the community. RP1 needs strategic implementation for prudent
implementation. “Prudent implementation” has these elements in order of priority:
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N

. Address health and safety concerns

2. Focus on items that will reduce the operation and maintenance (O&M) costs of the
system

3. Expand the water system to serve the airport and other areas of interest to the City

as the need and demand for service occur

The table below shows the components of RP1 and rates them for the (3) priorities. All
the components except for metering impact all 3 priorities. The category designations:—

SW — Source Water; DS — Distribution System; T — Telemetry; M — Metering match the
designations of the project charts in Appendix D.

CATEGORY DESCRIPTION/ RP1 SOLUTION HEALTH | MINIMIZE | SYSTEM
& SAFETY | O&M EXPANSION
SW Vulnerability & Variability of the Garden Creek
HEALTH & .
SAFETY Water Shed. Replace surface water supply W|th_
Garden Creek | "&W groundwater source and recover the capacity ‘/
= - | of West Well 1.
Surface
Water Source
swW Recovers O&M costs to operate and maintain the
O&M slow sand filter. v
:)V(\L ANSION | Meet future demands with new well in Salmon ‘/
Aquifer System.
Dead end lines, hydrants on 4-inch lines, sub-
DS standard hydrant spacing. Add pipe loops to tie—in
HEALTH & dead ends; replace 4-inch lines; add new hydrants
SAFETY to add capability to existing system. Add interties ‘/
Fire Fighting | to incorporate groundwater sources to Old Town
system (surface water source replaced with
groundwater).
DS
o&M Replacing old 4-inch pipes reduces leaks. ‘/
DS New pipes and pipe loops top meet system
EXPANSION expansion to the airport and future growth \/
DS
HEALTH & Over-pressurized areas of Old Town and Cyprus
SAFETY System. Create (4) new pressure zones ‘/
Pressure incorporating the change to groundwater for the
Zones entire system.
DS Pressure Zone 4 includes the existing system and ‘/
EXPANSION | will cover the full expansion of the system.
T Existing system has minimal supervisory control
HEALTH & and data acquisition (SCADA) capability and no ‘/
SAFETY intrusion alarms for key water system elements.
System Add new telemetry.
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data for a complete water audit. All the meters
can be read in less than (1) day.

CATEGORY DESCRIPTION/ RP1 SOLUTION HEALTH | MINIMIZE | SYSTEM
& SAFETY | O&M EXPANSION
Telemetry
T New telemetry allows remote operator access to
the key elements of the system instead of
Oo&M . N )
requiring a site visit. Key elements include well ‘/
houses and pump stations, storage reservoirs, and
pressure reducing stations.
T Telemetry allows for addition of new key elements
EXPANSION | to the system, such as a new well in the Salmon ‘/
Aquifer system.
Re-meter the City with new “automated read”
M (AMR) water meters. City can read every meter
oM every month throughout the year and have the ‘/

We suggest the following ranking of the first priority items:

1. Replace the surface water source with a new groundwater source in the Garden
Creek aquifer system.
2. Construction distribution system improvements to tie the Old Town system into the
new groundwater system, eliminate 4-inch pipes and the fire hydrants that tie to them,
install new and properly spaced fire hydrants, and tie-in dead end lines. Add pressure
reducing stations and isolation valves to create (4) pressure zones which eliminates
service areas that are over-pressurized.
3. Install a telemetry system to improve supervisory control and data acquisition to
protect the water system.

Appendix D has a chart that shows the EUAC analysis for the first priority items.

The first priority items automatically fulfill the operation and maintenance (O&M) criteria of

the second priority when they are implemented. Metering is the only stand alone second
priority item. Even though metering is not a health and safety priority, our analysis
indicates the construction cost may be significantly (if not completely) offset by the labor
saving to read the meters and process the water bills. The City may also realize some
lost revenues due to inaccuracies with the old existing meters. We recommend replacing
the meters as soon as possible.
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2
2.1

INTRODUCTION

Purpose and Need for Project

The City of Challis is a municipal corporation located in Custer County, Idaho. The most
recent water system facility plan and resulting improvement project performed for the City
dates from 1981 and is approximately 30 years old?. City staff has expressed concerns
about the current system which could create water quantity and quality problems within a
20-year planning horizon (year 2030). These concerns include:

The City’s water supply comes from the unprotected Garden Creek Watershed and
from two existing ground water wells. The Garden Creek surface water source is
susceptible to contamination from the watershed.

The City may not be able to provide adequate fire flows due to the use of existing
old and dead end water mains, and small diameter un-looped lines.

There are old, improperly spaced hydrants connected to 4” water mains (6” mains
provide the minimum supply for fire suppression).

The City does not have sufficient right to groundwater to expand that source as a
replacement to Garden Creek to meet either its current or design year water
demand.

Depending on the water year, the surface water source cannot meet the
summertime peak demand without rationing,

The City does not have a plan to anticipate water demands and provide water
services for future growth.

Any extension of service to supply additional demands or future growth cannot be
considered without an approved facility plan®.

The residential services and meters installed with the 1980s capital project are
aged and need to be replaced.

Aged pipes not replaced in the 1980s project that are in need of replacement.

There are 5 main areas of focus to this facility plan:

AR A

Drinking water sources
Potable storage
Distribution system
Metering

Telemetry

It is the purpose of this facility plan to review and analyze staff concerns within these five
components and then to test the component’s ability to meet the regulatory, consumption,

2 “Challis, Idaho Water System Improvements — Master Plan and Preliminary Engineering Report” — CH2M Hill,
April 1981
¥ |daho Administrative Code - IDAPA 58.01.08.502.01
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and operational demands of the 2030 design year. The plan will then propose
community-based solutions to projected deficiencies with capital projects.

2.2 Organization of Report

The structure of the report follows the format of The Idaho Department of Environmental
Quality (IDEQ) Form 5-A, December 2010 edition and includes a Table of Contents and
appendices. The order of the report is as follows: Facility Plan Summary, Introduction,
Existing Conditions, Future Conditions, Development and Initial Screening of Alternatives,
Final Screening of Principal Alternatives and Facility Plan Adoption, Selected Alternative
Description and Implementation Agreements, Engineer's Recommendations, and
Appendices.

Physically, the report has two parts — the main report document and the Appendices. The
parts are in 2 books. When studying the report, the reader has the option of viewing a
referenced item side-by-side with the report section that references it.

2.3 Acceptance by Owner of Project Responsibility

The City of Challis’ project responsibility is divided into two parts — responsibility for the
funding of the facility plan which identifies potential capital projects, and responsibility for
the funding and administration of an actual capital construction project. The facility plan is
currently funded by the City of Challis. The City tried to secure a planning grant from
USDA-Rural Development but the population median income exceed the maximum grant
approval criteria of Rural Development. The City has recently applied for a planning grant
through IDEQ. The City has funds dedicated to the facility plan and has selected its
consultant through a proper Qualification Based Selection process meeting the
requirements of Idaho Statute 67-2320.

Should the City decide to pursue a capital project to repair or improve its water system
infrastructure, Challis will be seeking grants and loans to help finance the project. At the
present, Challis’ options for project funding include: IDEQ SRF loan and USDA-Rural
Development grant and loan. A preliminary Income Survey performed to see if the City
could qualify for Idaho Department of Commerce Community Development Block Grant
(CDBG) indicates the City will not qualify for CDBG funds. The City will be using a
certified grant administrator to apply for SRF/USDA-RD funds and aid with selection of
the bond counsel and bond election.

Challis has successful project experience, organization, and facilities to carry out a new
construction project. Application for project funding will further demonstrate the financial

capability to secure the needed grants and loans. The following table gives an overview
of project history:

PAGE 11 OF 62

134



Project Dates
Start/End

Funding Agency

Project Description

Capital Cost

Consultant

12/2005 #569 Challis General $350,000 Riedesel Engineering, Inc.
Engineering

8/05 to 4/08 #712 Challis Airport —Land | $29,455 Riedesel Engineering, Inc.
Acquisition

6/05 to 12/07 #805 Challis Water Funding | $67,5000 Riedesel Engineering, Inc.

1/09 to 10/09 FAA #1051 Challis Airport — AIP | $679,000 Riedesel Engineering, Inc.

11/09 to 12/09 Fed/Local #1546 Challis Bike Path $1,333,000 Riedesel Engineering, Inc

Agencies
3/10 to 7/10 FAA #1569 Challis Airport $83,6500 Riedesel Engineering, Inc

3 EXISTING CONDITIONS

3.1 Project Planning Area

The Planning Area Map is located in Appendix A, Figure 1. The area within the border
encompasses about 2,048 acres or 3.2 square miles. About 60% percent of the planning
area is within the existing City limits. Any capital improvement project identified by this
report and accepted by the City will occur within this study boundary. The boundary is
also the footprint of the environmental document that is a separate part of this facility
plan. Progressive Engineering Group, Inc. (PEGI), is a sub-consultant to Riedesel
Engineering and provides the Environmental Information Document included in Appendix
H.

3.2 Existing Environmental Conditions

Riedesel Engineering and Progressive Engineering Group established a list containing 35
target individuals and agencies that might want to comment on the facility plan
boundaries. The listis in Appendix E. The information from these contacts is primarily
used in the environmental document prepared by Progressive Engineering. Not all
persons or agencies contacted by mail responded. The responses we received, both mail
and emails are also located in Appendix E. The following maps that are referenced in this
section are located in Appendix D — Maps & Charts:

Study Area Map

USGS Topographic Map

Wild & Scenic River Designations

U.S. Fish & Wildlife Service National Wetlands Inventory
DEQ/IDWR Sole Source Aquifer Designation location map
Custer County Land Ownership

Public Lands Interpretive Association map of parks and campgrounds
Idaho Air Quality Planning Areas

Mine Locations

FEMA Flood Plain Panel

City of Challis Zoning Map
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3.2.1 Physiography, Topography, Geology, and Soils

The City of Challis is located within north central Custer County, in central Idaho. The City
is situated on the alluvial fan created by Garden Creek, within Round Valley, with the
mountainous Sawtooth Recreational District to the south, the Challis National Forest to
the West and the Salmon National Forest to the North. The northerly flowing Salmon
River bounds the area on the east. Elevation ranges from about 5,100 to 5,400 above
mean sea level. Central Challis is located at Latitude 44(degrees) 30° 17.76" N and
Longitude 114(degrees) 13 55.44"W. The topography within Challis is generally level to
gently sloping toward the east, although steep slopes bound the valley to the north, west
and south. The gently to moderately sloping Salmon River and its associated floodplain
lies to the east.

The Challis basin may have formed at least 50 million years ago (MYA), by a combination
of faulting and erosion before and during Eocene age (51 to 40 MYA) volcanic eruptions.
As lava, ash-flows and ash erupted and settled, faulting (earth movement), landslides and
stream erosion produced the topography and unconsolidated sediments overlying the
rock formations. One prehistoric slide temporarily blocked Garden Creek, forming a small
lake which deposited the alluvial clay rich soils of lower Garden Creek. The Challis Basin
is still considered subject to earthquakes and earth vibrations and is included within the
Central Idaho Seismic Zone.

The prehistoric earthquake history is not well known except for parts of the Lost River
fault, which ruptured in 1983. Therefore it is virtually impossible to predict with any
accuracy where a rupture or fault scarp might occur. Seismic design for water pipelines is
not required to meet current AWWA standards. However, critical function pipelines and /
or critical function connections could be subject to more rigorous design criteria as far as
available information and budget allow. Critical function pipelines or connections are
defined by consideration of: the facilities they serve; importance to the community for fire
fighting, health, and post-earthquake emergency response and recovery; potential for
secondary disasters (erosion, inundation, life safety) resulting from pipe damage or
failure; difficulty in making repairs; effects on community socio-economics; and a pipe's
ability to disrupt emergency response or evacuation if damaged. The soils within the
project area, listed in the table below are too steep, rocky and / or dry to present an
expected liquefaction risk.

Table of Soils within the Challis Basin and Area of Impact

Map Symbol Map Unit Name Farmland Classification

10 Bayhorse-Dawtonia association, 15 to Not prime farmland
40 % slopes

31 31 Calcids-Rubble land-Rock outcrop Not prime farmland
complex, 50 to 80 percent slopes

48 Dawtonia very gravelly loam, 4 to 8 Not prime farmland
percent slopes

49 Dawtonia-Dawtonia, cold complex, 5 Not prime farmland
to 25 percent slopes
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Map Symbol Map Unit Name Farmland Classification

51 Dawtonia-Frailton complex, 20 to 50 Not prime farmland
percent slopes

53 Dawtonia-Rock outcrop complex, 20 to Not prime farmland
50 percent slopes

55 Dawtonia-Dacont association, 20 to 50 Not prime farmland
percent slopes

146 Nurkey-Dawtonia association, 20 to 55 Not prime farmland
percent slopes

232 Whiteknob-Zer complex, 2 to 6 percent Not prime farmland
slopes

241 Yearian very stony loam, 1 to 4 percent | Not prime farmland
slopes

256 Zer gravelly loam, warm, 2 to 15 Not prime farmland
percent slopes

Source: Natural Resources Conservation Service
Soil Survey Area: Challis, Idaho
Survey Area Data: Version 4, February 14, 2011

None of the soils listed above that fall within the proposed project area are listed as
Prime, Unique or Farmland of Statewide Importance.

3.2.2 Surface and Groundwater Hydrology

The City of Challis relies on surface water derived from the Garden Creek watershed.
Surface water from Garden Creek supplies the slow sand filter on the west side of town.
The Garden Creek Watershed also supplies the groundwater source used by the City’s
West Well #2. The City’s East Well is supplied by the Salmon Aquifer system. The
document that best describes the geology and hydrogeology of these sources is
“Hydrogeologic Analysis of the Water Supply for Challis, Custer County, ldaho”, Otto,
Wylie & Martin, Idaho Geologic Survey, 2005. A copy of the document is in Appendix B.

3.2.3 Fauna, Flora & Natural Communities
The following table lists Special Status Species likely to occur near the City of Challis.
The information does not designate these species as occurring within the study area of
the facility plan.

Special Status Species Known or Likely to Occur near Challis

Species Type | Vegetation Type / Habitat Soil Characteristics
Lemhi Milkvetch 2 Most abundant on gentle slopes near | Challis volcanic
(Astragalus Challis, but also on steep erosive weathering;
aquilonius) slopes and in washes; generally limestone gravelly

south facing, dry slopes and shallow
sandy loams
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Species Type | Vegetation Type / Habitat Soil Characteristics
Welsh's 2 Alluvial fans of Big Lost River Range | Calcareous gravels
buckwheat
(Eriogonum
capistratum var.
welshii)

Alkali primrose 2 Spring-fed calcareous headwaters Highly alkaline clay

(Primula alcalina) system

Challis Milkvetch 3 Steep erosive slopes, little vegetated, | Challis volcanic

(Astragalus south facing, dry weatherings

amblytropis) including rhyolitic
and andesitic
weatherings

Meadow Milkvetch | 3 Alkaline wet meadows Soils often alkaline

(Astragalus with obvious whitish

diversifolius) deposits

Blue gramma 3 Unknown Unknown

(Bouteloua

gracilis)

Chatterbox orchid | 3 Springside, thermal springs Limestone

(Epipactis weatherings

gigantean)

Marsh felwort 3 Spring-fed calcareous headwaters Highly alkaline clay

(Lomatogonium system

rotatum)

Challis crazyweed | 3 Steep (30%) to more gentle slopes, Sandy to gravelly

(Oxytropis besseyi generally south facing, or in washes. | erosive substrates

var. salmonensis) Usually dry, sparsely vegetated, derived from Challis

open communities volcanics

Wavy leaf 3 Steep erosive slopes, little vegetated, | Challis volcanic

thelypody south facing dry weatherings,

(Thelypodium including rhyolitic

repandum) and adesitic
weatherings

Pale sedge 4 Unknown Unknown

(Carex livida)

White eatonella 4 Mid-elevation desert Sand to gravelly thin

(Eatonelela nivia) soil, often on basalt

Hoary willow 4 Spring-fed calcerous headwater High alkaline clay

(Salix candida) wetland systems

Rush aster 4 Unknown Unknown

(Aster juncuformis,

Symphyotrichum

boreale)

U.S. DEPARTMENT OF THE INTERIOR BUREAU OF LAND MANAGEMENT
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Rare and Endemic Species

Common Name | Scientific Name | Distribution

D = Disjunct | P = Peripheral | L = Limited | Cl = Central Idaho | CE = Challis Endemic *
Species known only from the Challis area

Salmon River rabbitbrush Chrysothamnus parryi salmonesis | CE

Salmon River Cryptantha® | Cryptantha salmonesis CE

Wildlife living in the area includes elk, pronghorn, mule deer, sage grouse as well as
many rodents, birds of prey and songbirds. The Herd Management Area (HMA) also
provides critical winter range habitat for big game species, as well as a full complement of
large predators with mountain lions, bears, and wolves.

3.2.4 Housing, Industrial and Commercial Development

The City of Challis is zoned and a copy of the zoning map is in Appendix D. The City
completed a rate study with assistance from Idaho Rural Water Association (IRWA). The
rate study identified and differentiated the water meters into residential and commercial
equipment. The rate study and list of meters is in Appendix C.

3.2.5 Cultural Resources

The City of Challis lies at the boundary of three distinct cultural areas: the Plains, the
Great Basin and the Columbia Plateau. The area contains 495 known, recorded cultural
resource sites which represent a variety of types and chronological time periods.
Together these sites document an almost continuous human occupation of the area from
at least 11,000 years ago to the present. Historic sites in this area include historic mining
districts, stage and freight road remnants, homesteads, cabins and dumps. The City of
Challis has two National Historic Districts, the Old Challis Historic District and the Challis
Brewery Historic District. Historic places in Challis are listed in the Table below.

National Register of Historic Places listings in Challis County, Idaho

Landmark name Date listed Location City
Bayhorse March 15, 1976 South of Challis off Challis
U.S. Route 93
44°23'52"N

114°18'42"W44.3977
8°N 114.31167°W

Board-and-Batten December 3, 1980 Main Ave. 44°30'19"N | Challis
Commercial Building 114°14'9"W44.50528°

N 114.23583°W
Building at 247 Pleasant | December 3, 1980 247 Pleasant Ave. Challis
Avenue 44°30'13"N

114°14'10"W44.5036
1°N 114.23611°W
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Landmark name

Date listed

Location

City

Buster Meat Market

December 3, 1980

Main Ave. 44°30"19"N
114°14'10"W44.5052
8°N 114.23611°W

Challis

Bux's Place

December 3, 1980

321 Main Ave.
44°30'17"N
114°14'6"W44.50472°
N 114.235°W

Challis

Challis Archeological
Spring District

February 12, 1981

Address Restricted

Challis

Challis Bison Jump Site

September 5, 1975

Address Restricted

Challis

Challis Brewery Historic
District

February 5, 1980

Challis Creek Rd.
44°30'28"N
114°13'38"W44.5077
8°N 114.22722°W

Challis

Challis Cold Storage

December 3, 1980

Main Ave. 44°30'19"N
114°14'7"W44.50528°
N 114.23528°W

Challis

Challis High School

December 3, 1980

Main Ave. 44°30"17"N
114°13'52"W44.5047
2°N 114.23111°W

Challis

Bill Chivers House

December 3, 1980

3rd St. 44°3021"N
114°14'7"W44.50583°
N 114.23528°W

Challis

Thomas Chivers Cellar

December 3, 1980

Challis Creek Rd.
44°30'27"N
114°13'34"W44.5075°
N 114.22611°W

Challis

Thomas Chivers House

December 3, 1980

Challis Creek Rd.
44°30'27"N
114°13'52"W44.5075°
N 114.23111°W

Challis

Custer County Jail

December 3, 1980

Main Ave. 44°30'18"N
114°13'49"W44.505°
N 114.23028°W

Challis

False-Front Commercial
Building

December 3, 1980

Main Ave. 44°30"17"N
114°14'9"W44.50472°
N 114.23583°W

Challis

Emmett Hosford House

December 3, 1980

3rd St. 44°3022"N
114°14'7"W44.50611°
N

Challis
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Landmark name

Date listed

Location

City

1.O.O.F. Hall

December 3, 1980

Main Ave.
44°30"17"N
114°13'569"W44.5047
2°N 114.23306°W

Challis

McKendrick House

December 3, 1980

4th St. 44°30'12"N
114°14'3"W44.50333
°N 114.23417°W

Challis

Old Challis Historic
District

December 3, 1980

Bounded by Valley
and Pleasant Aves.,
2nd and 3rd Sts.
44°30'13"N
114°14'10"W44.5036
1°N 114.23611°W

Challis

Bill Peck House

December 3, 1980

16 Main Ave.
44°30'18"N
114°14'17"W44.505°
N 114.23806°W

Challis

Penwell House

December 3, 1980

North Ave.
44°3023"N
114°13'50"W44.5063
9°N 114.23056°W

Challis

Donaldson Rowles
House

December 3, 1980

North Ave.
44°3022"N
114°13'23"W44.5061
1°N 114.22306°W

Challis

Henry Smith House

December 3, 1980

5th St. 44°30'13"N
114°13'59"W44.5036
1°N 114.23306°W

Challis

Stone and Log Building

December 3, 1980

Pleasant Ave.
44°30'16"N
114°14'6"W44.50444
°N 114.235°W

Challis

Stone Building

December 3, 1980

3rd St. 44°3020"N
114°14'7"W44.50556
°N 114.23528°W

Challis

Twin Peaks Sports

December 3, 1980

Main Ave.
44°30'20"N
114°13'59"W44.5055
6°N 114.23306°W

Challis

Clyde Wilkinson House

December 3, 1980

9th St. 44°3025"N
114°13'46"W44.5069
4°N 114.22944°W

Challis

PAGE 18 OF 62

141




Construction of capital improvements identified by this facility plan will occur in the streets
and other rights-of-way and will not impact cultural or historic resources.

3.2.6 Utility Use

The City of Challis provides drinking water and sanitary sewer to its residents. Other
utilities that serve the community are:

e Solid Waste — Blue Mountain Refuse

e Propane - Salmon River Propane

e Telephone — Custer Telephone

Recommended Project #1 (RP1) derived from this facility plan will increase the City’s
electrical consumption. RP1 includes (2) new groundwater wells and pumping plants to
add capacity the (2) existing groundwater sources. The City’s electrical consumption for
groundwater pumping will double when the wells are online and meeting the planning
year demand.

3.2.7 Flood Plains & Wetlands

The 100-year floodplains for both the Salmon River and Garden Creek are shown in
Appendix D Maps & Charts. The National Flood Insurance Program (FNIP) has
established the 100-year flood as the basis for determining minimal land use measures
for construction of new facilities or substantial improvements to existing development in
flood hazard areas. Executive Order 11900 and EPA Flood Insurance Requirements
(PRM-71) further define requirements for flood proofing of water and wastewater facilities
in accordance with the NFIP. These requirements have been addressed as part of the
proposed project.

Historical Frequency Flash Floods

Place Date Event Magnitude /
Reported Damage

Challis 9/18/1940 Flash Flood Washed out
section of
Highway 93

Challis 7/26/1941 Flash Flood Washed out
irrigation ditches,
outbuildings

Challis 8/20/1941 Flash Flood Highways &
irrigation ditches
washed out

Challis 7/17/2007 3:45 PM Over 1” of rain in
one hour
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Historical Frequency River or Stream Flooding

Place Date Event Details

Challis 1/6/1938 Flood | Salmon River floods / Water covers highway 27
below Challis

Challis 1/31/1940 | Flood | Ice jam caused flooding / Water washed out
Highway 27

Challis/ Mackay | 3/31/1943 | Flood | Rapid snow melt caused flooding / State Hwy
27 closed, other roads washed out including
main street in Challis

Challis 1/15/1974 | Flood | Salmon River floods / 2 bridges and 8
basements flooded

A map of the National Wetlands Inventory, for the Challis area with locations where the
proposed project may intersect wetlands can be found in Appendix D. No wetlands have
been designated within the project area. No wetlands will be affected by any capital
improvement project identified by this facility plan.

3.2.8 Wild/Scenic Rivers

The Salmon River located past the east border of the study area is a designated
“Wild/Scenic River" and the only such designated waterway near the study area.

e Designated Reach: July 23, 1980. The segment of the main stem from the mouth
of the North Fork of the Salmon River downstream to Long Tom Bar.

e Classification/Mileage: Wild — 79.0 miles; Recreational — 46.0 miles; Total —
125.0 miles.

3.2.9 Public Health and Water Quality Considerations

The City has both treated surface water and groundwater sources for drinking water. As
of the latest sanitary survey, there are no compliance issues with the water system. The
water system meets current standards for protection of the health and safety of the public.
The City does have increasing concerns about its surface water supply since the Garden
Creek watershed that provides the water is unprotected. Idaho Rural Water Association
(IRWA) completed a Drinking Water Protection Plan for the City in 2003 that details
vulnerability concerns with this source. A copy of the protection plan is located in
Appendix B. The facility plan addresses how the City can overcome the vulnerability
issue with Garden Creek by installing (2) more groundwater sources.

3.2.10 Important Farmlands

The following table lists soil groups within the study area. None of the soils listed in the
table are listed as Prime, Unique or Farmland of Statewide Importance.
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Table of Soils within the Challis Basin and Area of Impact

Map Symbol Map Unit Name Farmland Classification

10 Bayhorse-Dawtonia association, 15 to Not prime farmland
40 % slopes

31 31 Calcids-Rubble land-Rock outcrop Not prime farmland
complex, 50 to 80 percent slopes

48 Dawtonia very gravelly loam, 4 to 8 Not prime farmland
percent slopes

49 Dawtonia-Dawtonia, cold complex, 5 Not prime farmland
to 25 percent slopes

51 Dawtonia-Frailton complex, 20 to 50 Not prime farmland
percent slopes

53 Dawtonia-Rock outcrop complex, 20 to Not prime farmland
50 percent slopes

55 Dawtonia-Dacont association, 20 to 50 Not prime farmland
percent slopes

146 Nurkey-Dawtonia association, 20 to 55 Not prime farmland
percent slopes

232 Whiteknob-Zer complex, 2 to 6 percent Not prime farmland
slopes

241 Yearian very stony loam, 1 to 4 percent | Not prime farmland
slopes

256 Zer gravelly loam, warm, 2 to 15 Not prime farmland
percent slopes

Source: Natural Resources Conservation Service
Soil Survey Area: Challis, Idaho
Survey Area Data: Version 4, February 14, 2011

3.2.11 Proximity to Sole Source Aquifer

There are no sole source aquifers located in the planning area of this facility plan.

3.2.12 Land Use and Development

Of the 3,152,384 land acres in Custer County, the Federal government owns 93%. The
USFS owns 2,123,710 acres and the BLM owns 813,965. The State of Idaho owns 1.7%
of the County's acres including 52,626 Endowment land acres, 1,253 Fish and Game
acres and 22 Park and Recreation acres. Cities and the County own less than 1% of the
land. Private land is 5% of the total at 158,503 acres.

The Custer County All Hazards Mitigation Plan (AHMP) contains maps that show the
distribution of land ownership in Custer County. Most of the Forest Service land is located

in the south and west areas of the County. A copy of the AHMP is located in Appendix B.
The Bureau of Land Management has most of its land in the Pahsimeroi, Little Lost River,
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the Salmon, and Big Lost River Valleys. State of Idaho Lands is scattered throughout
BLM land. Private land is concentrated around the major roads and near or within cities.

DESCRIPTION OF LAND OWNERSHIP | ACRES OF LAND OWNED
U.S. Forest Service 2,123,710
Bureau of Land Management 813,965
State Endowment 52,626
Idaho Fish & Game 1,253
Custer County 2,300
Municipal 5

Total Private 158,503
Total Federal Land 2,937,675
Total State Land 53,879
Total Land 3,152,384

3.2.13 Formally Classified Lands

The Salmon/Challis National Forest and the Frank Church River of No Return Wilderness
lie to the west, northwest of Challis. The Salmon River flows northerly to the east of
Challis. Classified lands include the Sawtooth National Recreation Area, Redfish Lake,
the Yankee Fork Gold Dredge, the historic ghost town of Custer lie to the south southwest
of Challis. None of these lie within one mile of the project planning area, although the
Bureau of Land Management Buffalo Jump Interpretive Center is 1.75 miles to the south,
southeast of Challis.

There are no national or state parks, or campgrounds within the planning area. There are
no national, state, or private animal refuges within the planning area. The Challis
Municipal Golf Course is within the service area and does provide camping / recreational
vehicle camping, but no recommended improvements identified by this plan impact the
Challis Municipal Golf Course.

3.2.14 Climate — Precipitation, Temperature and Prevailing Winds

The average rainfall for the Challis area is 7.38 inches in a year. Average snowfall is 17.1
inches. The average high temperature is 58 (degrees Fahrenheit) and the average low
temperature is 30. The month of July is typically the warmest and the driest month,
averaging 85 degrees Fahrenheit. January is typically the coldest month and June is
generally the wettest month.
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TABLE
Average High Temp

Dec., Jan., Feb. Mar, Apr, May. | June, July, Aug. | Sept, Oct, Nov.

33.3F 57.7F 81.5F 59.6F

TABLE
Average Low Temp

Dec, Jan, Feb. | Mar, Apr, May. June, July, Aug. | Sept, Oct, Nov.

11.6F 31.4F 47.7F 30.7F

3.2.15 Air Quality & Noise

Custer County is not located in an Idaho air quality “Nonattainment Area” planning area.
Construction of capital improvements as a result of this facility plan may impact air quality
and create noise. Both noise and air impacts can be mitigated through application of the
Idaho Standards for Public Works Construction (ISPWC) which typically specifies dust
control measures and timing of construction.

3.2.16 Energy Production and Consumption

Electrical service is provided to the community by an REA utility, Snake River Electric
Cooperative. The facility plan does not include any elements for electrical production.

3.2.17 Socioeconomic Profile of the Community

The population of Challis has fallen from a high of 1,073 in 1990 to 956 in 2006, an 11%
decline. The population is 94.9% white, 3.9% Hispanic, 0.7% American Indian and 0.6%
report two or more races. The population is 50.5% female and the median age is 41.8
years.

The most common industries in Challis are mining, quarrying, educational services,
construction, accommodation and food services, agriculture, forestry, fishing and hunting,
public administration, food and beverage stores. The major employers in Custer County
are the Challis & Mackay Joint School District #181 & #182, Custer County, Idaho & U.S.
Government (BLM, F&G, Ag), Lamb's Foodtown, The Village Inn, Thompson Creek
Mining Company and Village Square

Retail trade (33%)

Accommodation and food services (15%)

Public administration (9%)

Mining, quarrying, and oil and gas extraction (8%)
Professional, scientific, and technical services (8%)
Finance and insurance (6%)

Agriculture, forestry, fishing and hunting (5%)
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TABLE
Service Area Employers

ITEM NO. NAME PRODUCT OR EMPLOYEES
SERVICE
1 Tri Pro Lumber Wood Products 75
Company

2 Challis Motel Motel 8

3 Brant Cedar Wood Products 6

4 JR Industries Machine Shop 4

5 Custer Concrete Concrete Mix 3

3.2.17.1Assessed Property Valuations

Market values for the Tax Code Areas within the City of Challis Water District were
provided by Custer County. Valuations for residents within the taxing district are listed as
follows:

TAXYEAR ASSESSED VALUATION
2000 $12,802,264
2001 $12,812,654
2002 $12,132,218
2003 $12,521,859
2004 $12,666,740
2005 $13,849,974
2006 $17,157,,118
2007 $21,235,390
2008 $20,709,337

3.2.17.2 Outstanding Bonded Indebtedness

The City of Challis has no outstanding indebtedness.

3.2.17.3Surplus and Reserve Funds

The City of Challis records indicate the following surplus and reserve funds:

DESCRIPTION AMOUNT IN FUND
Checking Account $921.59
Money Market Account $28,029.48
Savings Account $640.47
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City records indicate the following surplus and reserve funds:

DESCRIPTION AMOUNT IN FUND

General Fund $4,000.00

3.2.18 Maps, Site Plans, Graphics, Etc.

Please see the facility plan appendices for this information.

3.3 Existing Sources, Distribution System & Treatment

The map of the existing water system with labels for the elements described below is
shown in Figure 2 in the Appendix A. Table 1 Appendix A lists the pipe diameters, lengths
and hydrants in the existing system. The data source for Table 1 is the City’s map, “Water
Main System of Challis, Idaho”. A full sized copy of this map is in Appendix D.

3.3.1 Water Sources

The City has surface and groundwater sources for drinking water. The surface water
source comes from a slow sand filter treatment plant. Garden Creek supplies the
treatment plant. Elevation of the treatment plant is about 5435 feet. The City uses this
source from about March to December. It supplies the Old Town portion of the
distribution system. The City has the water right to divert 1.58 CFS from Garden Creek
and the diversion rate is regulated at the control structure on Garden Creek. Peak flow
from this source is about 950 GPM. The peak flow from the treatment plant can exceed
the diversion rate because diverted water creates a reservoir above the surface of the
filter media. The reservoir plus the stored treated water in the clear well allows the
treatment plant to meet City demands exceeding the diversion rate at Garden Creek.

The City has (4) groundwater wells of which only 2 are currently in service. The (2) wells
in service are West Well #2 (WW2) and East Well (EW). Neither well supply is currently
disinfected. Challis has 2.73 CFS in water right for its west and east wells. WW2 is
located on the west end of town in the Garden Creek drainage at a surface elevation of
about 5420 feet. WW?2 derives its water from fractured basalts that this report terms
“Garden Creek Aquifer System”. More information about the hydrogeology of Challis’
water supply can be found in “Hydrogeologic Analysis of the Water Supply for Challis,
Custer County, Idaho”, Bruce Otto, et. al., Idaho Geologic Survey, 2005, located in
Appendix D.

WW?2 ties to the West Reservoir which controls its operation. WW2 primarily supplies the
upper Cyprus pressure zone during March through December when the Garden Creek
source is operational. When Garden Creek is not operational, West Well 2 supplies the
Old Town Distribution system though a pressure reducing valve (PRV) at Garden Creek
Road. A gate valve isolates the PRV and the connection to Old Town until staff wants to
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divert flow to Old Town. WW?2 is also connected to East Reservoir. The City uses the
East Reservoir connection to supplement and blend WW2 water with the harder (calcium
carbonate hardness) water developed form EW. Water quality data for West and East
wells is located in Appendix B. Flow rate from WW?2 is about 400-500 GPM. A copy of
the well log for WW2 is located in Appendix B.

East Well is an alluvial well completed in what this report terms “Salmon Aquifer System”.
EW is located about 1 mile east of US Highway 93 in the Middle Cyprus distribution
system and ties to the East Reservoir which controls its operation. Surface elevation for
this source is about 5,100 feet. East Well is highly productive and supplies about 600
GPM to the system. East Well primarily serves the Middle and Lower Cyprus distribution
system. Flow rate from East Well is about 600 GPM and its well log is located in
Appendix B.

3.3.2 Pumping Facilities and Appurtenances

The Garden Creek surface water treatment system supplies the Old Town distribution
system by gravity. The disinfection equipment uses a booster pump to create velocity for
the chlorine gas injection. Flow from the treatment system is metered and has a
recording chart. More details about this system are on file with IDEQ-IFRO and the latest
Sanitary Survey concerning the treatment plant can be found in Appendix G.

West Well 1 (not currently operational), West Well 2, and East Well all have lineshaft
turbine pumps to deliver water from the well to the distribution system, as follows*:

e EastWell - 75 HP, 3 PH, 1770 RPM driver with FLOWAY 10-inch 9-stage
pump. Metered.

e West Well 1 (not operational) — 50 HP, 3 PH, 1170 RPM driver with FLOWAY
10-inch 16-stage pump. Not metered.

o WestWell 2 - 125 HP, 3 PH, 1770 RPM driver with Aurora Vertiline 10-inch, 16
stage pump. Metered with chart recorder.

None of the wells have standby power generation. All wells are metered but only West
Well 2 has a recording chart. More details about the City wells and equipment is on file
with IDEQ-IFRO and the latest Sanitary Survey concerning them can be found in
Appendix G.

3.3.3 Storage and Distribution System

This section describes the City’s existing storage facilities and provides an analysis of the
storage capability to meet peak hour demand with the City’s current source water
production.

* Data supplied by Corey Rice, City of Challis Water/Wastewater Superintendant
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3.3.3.1 Water Storage and Its Distribution System.

The City has two storage and distribution systems — Old Town and Cyprus. The Old
Town system is the original distribution system and uses the impoundments and
Clearwell at the slow sand filter treatment plant for storage. The impoundments total
several million gallons in storage, and the Clearwell has about 30,000 gallons in storage.
The Old Town system and the Cyprus system can be interconnected through isolation
valves at Seventh, Tenth, Eleventh Streets, and at the pressure reducing station at
Garden Creek Road.

The Cyprus distribution system is newer, completed in the 1980’s as part of expansion
project by Cyprus Mines, Ltd. Cyprus mines paid for the engineering and installation of
the Cyprus distribution system which includes (2) 200,000 gallon concrete reservoirs.
Both reservoirs are about 12 feet in depth. The City has named the storages West
Reservoir and East Reservoir.

West Reservoir is located west of the City on a small hill top. Reservoir elevation is about
5,550 feet and supplies the upper pressure zone. West Reservoir is a back up supply to
the East reservoir through a float valve located at that storage. West Reservoir supplies
the Upper Cyprus and a small portion of the Mid-Cyprus pressure zones. East Reservoir
is south of town and about 0.75 miles east of West Reservoir. Structure elevation is
about 5,320 feet, and East Reservoir supplies the Mid Cyprus and Lower Cyprus
pressure zones. See Figure 2 Appendix A for the location of these facilities

There are 2 normal operating modes for the distribution system: nominally March to
December and January through February. During the March/December period, the City
uses the Garden Creek surface water system, and it supplies the demands for Old Town
distribution system. West Well 2, East Well, and the 2 reservoirs supply the Cyprus
system. This period is the maximum consumption demand of City. The
January/February period is the low demand time of the City. The City does not operate
the Garden Creek source during this period. Drinking water is mainly provided by West
Well 2. The City cycles East Well on occasion during low demand.

3.3.3.2 Analysis of Storage Response — Garden Creek Surface Water System

There are two factors that govern the response of the Garden Creek Surface Water
System to consumptive demands from Old Town — maximum water right diversion rate to
the slow sand filters and the design output of the slow sand filters. The diversion water
right is 1.58 CFS®, or an average of about 709 GPM. This right is yearlong, 24 hours per
day, and has some restrictions. See documents on the City’s water rights in Appendix B.

The maximum output rate of the filters is governed by the hydraulic surface loading of the
filters. Typically slow sand filters are loaded between 0.015 to 0.15 gallons per minute
per square foot of filter area®. The City is not able to produce record information about
the construction of the slow sand filter beds. CH2MHill in its April 1981 Master Pan and

® IDAHO DEPARTMENT OF WATER RESOURCES Water Right Report 72-47. See Appendix B
® «Slow Sand Filtration”, Tech Brief Fourteen, National Drinking Water Clearinghouse Fact Sheet, June 2000
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Preliminary Engineering Report states the maximum production of the filters is 1.56 MGD
or an average flow of about 1,083 GPM. The peak hour/peak day demand of the Old
Town System is about 950 GPM (57,000 GPH) (See Section C.1 Water Sources). The
Garden Creek system has sufficient capacity to meet peak hour demand without any
lowering of the water surface elevation over the filters. The graph below assumes the
water depth is 12 feet:
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EXISTING PEAK DAY DEMAND = CLEAR WELL PEAK DAY
RESPONSE - - —- DIVERSION
ESTIMATED POND LEVEL

72,000.00 — 16.00

64,800.00 — o

F ‘/_/\___/ - 14.00
57,600.00 — = —

F H_.,/ f\ (\ - 12,00
50,400.00 —

o |
z E
< E g
= 43,200.00 f___\l\ ______ Al __\[\ _______ ALl A ______ A - 10.00 &
1INV AVIR A
g 36,000.00 = —_— £
IR ATIN N AT :
§ 28,800.00 g, A\ \ A V A g
S : V' V' V' - 6.00 &
3 21,600.00 =
- 4.00
14,400.00
7,200.00 - 2.00
000 = —

0 4 8 12 16 20 24 28 32 36 40 44 48 52 56 60 64 68 72
TIME OF DAY - HOURS

PAGE 28 OF 62

151



3.3.3.3 Analysis of Storage Response — East & West Reservoirs.

The West Reservoir directly supplies the upper and a small portion of the mid Cyprus
pressure zone around Summit Circle and Blue Mountain Road. West Reservoir also
connects to the East Reservoir as a backup supply. Flow to the East Reservoir from
West Reservoir is governed by a float valve. The proportioning of usage between West 2
and East Well to meet the total Cyprus system demand is an operational procedure
managed by City staff. The East Reservoir directly supplies the lower Cyprus pressure
zone and the remainder of the Mid Cyprus zone.

Table 2 in Appendix A shows how the water system connections and system Equivalent
Dwelling Units(EDUs) are distributed in the Upper, Mid, and Lower Cyprus zones as well
as the Old Town system. 1 EDU = 1 residential water connection based on a 5/8 x 3/4
inch meter service. Other meter sizes have different EDU values. See Appendix C for
City Water Rates and Meter Sizes. A summary of Table 2 values follows below:

e Total system from Challis Rate Study - 789 Connections, 984 EDUs

e Hydraulic Model Lower Cyprus East Reservoir (LCER) — 136 residential
connections, 7 commercial EDUs, total 143 EDUs

e Hydraulic Model Mid Cyprus East Reservoir (MCER) — 163 residential connections,
40 commercial EDUSs, total 203 EDUs

e Hydraulic Model Old Town System (OTS) — 329 residential connections, 162
commercial EDUs, total 491 EDUs.

e Hydraulic Model Upper Cyprus West Reservoir (UCWR) — 126 residential
connections, 28 commercial EDUs, total 157 EDUs.

We analyzed the performance of the City’s East and West reservoirs to see if the
aggregate 0.4 MG storage would be sufficient to meet the existing peak day/peak hour
demand. Tables 3, 4 & 5 and their respective graphs in Appendix A show the results.
The City has sufficient storage with its existing well sources to meet the peak day/peak
hour demand.

3.3.3.4 Treatment facilities

The City’s only water treatment facility is the Garden Creek slow sand filter and
disinfection system. None of the well supplies are currently disinfected.

3.3.3.5 Current Peak Hour Water Demands — Summer & Winter — The Diurnal
Curve — How It Was Generated and What It Means.

Riedesel typically uses a diurnal curve to model present and future demands and
hydraulic response of the distribution system to those demands. When we have data

available we generate specific curves for the system showing peak hour- peak day
consumption, and low hour -low day consumption. The diurnal curve is an essential tool
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in digital hydraulic modeling of the system. The curve it tells us the critical hour to use for
simulating a fire flow demand on the system.

As mentioned above only 2 of Challis’ 3 currently operating sources have recording charts
— Garden Creek slow sand filter (GCSSF) and West Well 2. The following summarizes
the creation of the peak flow and low flow diurnal curves for Challis:

e GCSSF connects directly to the Old Town distribution system. Its flow chart
represents the time delineated demand of Old Town during peak day. We
searched City records for a chart showing peak demand and chose the chart for
July 22, 2006.

e WW2 connects to West Reservoir and is either “On or Off”. The recording chart
does not directly depict a time delineated consumption pattern for this source. The
chart shows the reservoir demand for water based on the level controls in the tank.
We searched City records for a chart showing a peak day usage and chose the
chart for July 26, 2006.

e The City manually collects flow data for East Well by observing the instantaneous
flow when the operator periodically records the meter readings to calculate
pumpage. The City’s observations are more or less monthly. We searched City
observations for a record showing peak demand and chose the record for July 26,
2006.

The year 2006 had the highest water demand in the 2005-2009 record of the City.
Demand record for 2005-2009 is shown in Figure 4 Appendix A.

We created a composite diurnal curve for the City using the peak day data from all 3
sources. We assumed GCSSF chart to be representative of the entire system, Old Town
and Cyprus for low flow and peak flow. We used to flow data from WW2 and East Well to
scale up the GCSSF data, that is, we summed the peak day flows and then used the
hourly variability of the GCSSF chart to determine the peak hour flow for a specific hour
for the composite diurnal curve. For example:

e The peak day flow for the Garden Creek Slow Sand Filter is 907,500 gallons

e The flow from the chart at hour 04:00 is 950 GPM

e The GCSSF peak hour scaler for 04:00 is 950/907,500 or 0.00105 (rounded)
GPM/GPD

e The product of total composite flow multiplied by the scaler is the composite peak
hour flow for 04:00 — 0.00105 (rounded) GPM/GPD X 1,862,150 GPD = 1,949.36
GPM

We assumed the GCSSF chart to be representative of the system during the wintertime
low flows when the filter is not operational. We used the records from WW2 and East
Well to scale down the GCSSF data in the same manner described above. Copies of the
data are located in Appendix B. The following tables summarize the City’s peak hour-
peak and low flow diurnal curve for the year 2010. The graph of the composite curve,
showing peak day and low day is shown in Figure 3, Appendix A.
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CITY OF CHALLIS - PEAK DAY SUMMARY

PEAK HOUR GPD FROM % OF COMPOSITE
SOURCE PEAK HOUR GPM SOURCE COMPOSITE GPD
GCSSF 4:00 AM 950 907,500 48.7% 1,862,150
N/A — SUPPLIES *
WW2 WEST En ) 448,950 24.1% 1,862,150
RESERVOIR. PEAK FLOW , 1% ,862,
“ON OR OFF”. FROM CHART
N/A — SUPPLIES *507
EAST *OBSERVED AT
EASTWELL | pecirvor. | OPSERVED AT 505,700 27.2% 1,862,150
“ON OR OFF”. GATHERING
TOTALS 1,862,150 100%
CITY OF CHALLIS - LOW DAY SUMMARY
PEAK HOUR GPD FROM % OF COMPOSITE
SOURCE PEAK HOUR GPM SOURCE COMPOSITE GPD
GCSSF N/A N/A 0 0 279,100
N/A — SUPPLIES
WEST
WW2 RESEEVOIR. 215,100 77% 279,100
“ON OR OFF”.
N/A — SUPPLIES
EAST WELL EAST 64,000 23% 279,100
RESERVOIR. ! ’
“ON OR OFF”.
TOTALS 279,100 100%

Some observations:

a.) Composite Curve. The peak day/peak hour diurnal curve is a composite based
on both operational experience from City staff and peak flow data we collected.
Other combinations of flow data from the 3 sources collected on different dates
could produce other conclusions about peak and peak hour flows.

b.) Irrigation and Potable Consumption. The peak day flow composite represents
source water input into the water system. It includes potable consumption,
irrigation, potential leaks, etc., for both residential and commercial connections.

c.) Composite vs. Actual Diurnal Curve. There are several ways this composite
curve differs from what a typical municipal curve looks like. First, the curve is
more quad-urnal than diurnal, in that is it has 4 distinct peak hour flows instead
of 2. Second, the peak hour, 04:00 is about 3-4 hours earlier than typical’ .
The same skew applies to the 4™ peak occurring at about 22:00 hours. Third,
neither the peak hour flow nor the low flow ever reaches or approaches 0 GPM
flow during the 24-hour period. One would expect such a drop in demand in a
metered distribution system with minimum leakage and minimal unaccounted
water®. The lowest value for the low flow day is about 123 GPM at 14:00 hours.

" Residential End Uses of Water, Figure ES.4, page xxxi & Figure 5.21, page 125. William B. DeOreo et.al, AWWA
Research Foundation and American Water Works Association, 1999.
8 -

Ibid.
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The lowest value for the peak day is about 821 GPM at 14:00 hours. The
lowest value from the GCSSF curve from which these flow values are based is
400 GPM at 14:00 hours. Typically, the difference between the ideal
approaching zero demand and the low flow shown on a diurnal curve is caused
by a combination of leaks, other lost water, irrigation, and data accuracy. The
City of Challis sits atop a highly permeable alluvial fan which affects the ability
of the City to detect a leak because it does not surface, and creates a high
irrigation demand to maintain landscaping. Challis has vigorously pursued
system leaks, and the historical decline in water use in the period from 2005 to
2009 reflects this effort. See Figure 4 Appendix A. Both the City and Idaho
Rural Water consider lost water and leaks to be no more than about 4% of the
total daily flow®. We estimate the low flow from the GCSSF chart to be
representative of actual summertime peak day irrigation demand. Based on the
data available, the curve is our representation of time delineated flows in the
system at peak day demand.

The main purpose of creating a time delineated flow for the City is to determine the timing
of the peak hour and the flow probably occurring at that time. We time the occurrence of
a fire flow demand in the digital hydraulic model at that peak hour to simulate the worst-
case stress on the system when responding to a fire. Determining how Challis meets the
regulatory requirements of fighting a fire is one of the goals of this facility plan. The
composite curve provides the critical hour and the system flow at that time.

We estimated Challis 2010 population at 906 persons, and the composite peak hour
demand totals about 2,055 gallons/capita/per day (GPCD). There are about 984 existing
EDUs. Demand per EDU is 1,892 gallons per day. The peak hour demand includes
potable consumption, commercial use, and irrigation. Figure 4 shows a plot of yearly
water use from 2005 to 2009 for each of the 3 sources based on City records™. Figure 5
plots total water use with population and average GPCD consumption for the same
period. Average percapita consumption for this period is 644 gallons per day, with a high
use in 2005 of 713 GPCD and a low use in 2009 of 581 GPCD. Typical water system
peaking factors that estimate peak hour flow from average flow range from about 2 to 4.
Using “10 States™! formula to estimate a peaking factor yields an average factor of 3.84
based on the population for the period of 2005-2009. The product of the 2005 average
percapita demand multiplied by the peaking factor yields a peak flow of 2,738 GPCD.
Using the factor and the low flow from year 2009, the peak flow is 2,231 GPCD.

3.3.3.6 Cross Connection Control
The City of Challis has a cross connection ordinance. A copy is included in Appendix B.

3.3.3.7 Most Recent Sanitary Survey

® Conversation with Bill Hayes, Idaho Rural Water Circuit Rider and author of the 2011 Water Rate Study for Challis,
and Corey Rice, City of Challis Water/Wastewater Superintendant
1% Note — 2009 is a projection.
1 “Recommended Standards for Wastewater Facilities” — 2004 Edition, page 10-6, Figure 1. Note — the chart source
is not specific to wastewater estimation.
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The most recent Sanitary Survey of the City, performed by IDEQ-IFRO is dated August 5,
2009. The survey did not identify any significant deficiencies or any deficiencies in
general. Comments include:

Groundwater Source - “The pump distribution line for West Well #1 & #2 and East Well
#1 do not provide the necessary valves and appurtenances to allow the well to be pumped
to waste at the design capacity of the well via an approved air gap at a location prior to the
first service connection, as required by IDAPA 58.01.08.511.02.”

Groundwater Source — “The pump distribution line for West Well #1 does not provide an
instantaneous and totalizing flow meter equipped with nonvolatile memory pursuant to IDAPA
58.01.08.511.04. The Department has deemed a flow meter to be unnecessary for West Well #1 at
this time. The requirement of a flow meter will be reevaluated every time an ESS is conducted. (No
Action Required)”.

Distribution — “There are fire hydrants provided that are connected to water mains smaller than
six (6) inches in diameter, which is not in accordance with IDAPA 58.01.08.542.06.”

Pumping — “There is no auxiliary power on-site for West Well #1 & #2 and East Well #1 as
required by IDAPA 58.01.08.501.07. According to the operator, the power outages experienced by
the system are of minimal frequency and duration that auxiliary power will not be required. The
need for auxiliary power on-site will be reevaluated every time an ESS is conducted. (No action
required at this time)”.

The alternatives presented later in this report address fire hydrants and standby
generation plants at the proposed new wells. The Sanitary Survey is included in
Appendix G.

3.4

Drinking Water Quality

The City of Challis is in compliance with all drinking water quality rules. Copies of test
reports can be found in Appendix B. There are some quality concerns in developing
additional ground water supplies in the Salmon Aquifer System (SAS). The groundwater
from these wells is harder than groundwater from the Garden Creek Aquifer System
(GCAS). Recent test reports for hardness and related analytes are also in Appendix B.
The following table summarizes the most recent tests:

WELL SOURCE HARDNESS MG/L TDS MG/L pH
WEST WELL 1 GCAS 70.7 213 7.61
WEST WELL 2 GCAS 65.9 213 7.77

EAST WELL SAS 108 246 7.58
CHALLIS SAS

AIRPORT 112 226 7.35
BUTTS SAS

SUBDIVISION 927 220 7.23

The City of Challis blends groundwater from East Well with West Well 2 water in the East
Reservoir to mitigate the hardness for its customers.
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3.5

Hydraulic Analysis of Existing Conditions

Riedesel created a hydraulic model of the City’s distribution system, water sources, and
storage tanks using Innovyze® (formerly MWH Soft®) H2OMAP Water 9.6 (H2OMAP),
Update #4. Hydraulic data used in the existing system model are located in Appendix F.
The model is un-calibrated and is suitable for facility planning. If and when the City
proceeds to a design phase, the model should be calibrated to confirm the design. The
model simulates the performance the drinking water system at peak day demand and
demonstrates the pressure effects under peak day demand for fire flow. The model is
based on the following data:

Water Main System of Challis, Idaho - Mountain River Engineering, September,
1995. The map shows the location of pipes in the system and their respective
diameters and age; location of pressure reducing valves; location of fire hydrants;
key isolation valves; and operational notes. Riedesel created a *.TIFF of this map,
overlaid upon a Google Earth Pro ©2010 image, and scaled it to match the Google
Earth image. The scaled image provided the pipe lengths used for model. We
made a *.DXF of the map pipe network and imported this *.DXF into the H2ZOMAP
program giving the model the correct spatial representation of the system. Please
see Table 1 Appendix A for a summary of the existing pipelines in the distribution
system.

Composite Diurnal Curve. The composite diurnal curve created for this facility is
discussed in detail in a previous section. The curve informs the hydraulic model
about the time delineated demands in the system, that is the total peak hour
demand for the peak day and how that total is distributed by hour for the peak day.
Please see Figure 3 Appendix A for the composite existing system diurnal curve.
Nodes and Node Demand Loading. Model nodes are pipeline junctions, hydrant
locations, or other specific points of interest in a pipeline run. The model uses
these nodes to represent how the total peak day demand is distributed over the
City. In the case of fire flow simulations, we loaded the existing fire hydrant
locations with the design fire requirements. City staff provided guidance where a
cluster of water services might be represented by a demand node in the model.
We loaded these demand nodes with their pro rata share of the total peak day flow
based on the number of connections represented by the node. The existing
system model has 195 demand nodes, 86 of which represent fire hydrants.

Node Elevations. We used Google Earth Pro ©2010 (GEP) to determine node

elevations for the model. The GEP image dates from June, 2009.
Hazen Williams Friction Factor. We used a Hazen’s factor (C) of 120 for all

existing pipes in the system, and C of 130 for all new pipes.
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3.5.1 Existing System Peak Hour Simulations

The model includes the operation of the Garden Creek Slow Sand Filter, West Well 2,
East Well, the two 0.2MG storage reservoirs, and 2 existing pressure reducing valve
stations. A copy of the modeling output of the existing system model is shown in Table 4
Appendix A. The modeling simulations predict the following:

e The existing distribution system can meet the existing peak hour demand and stay
within the guidelines of IDAPA 58.01.552.01.b.ii, even with extensive quantities of
old 4-inch mains. For the most part the distribution system is effectively looped.

e There are some areas where the static and dynamic pressures exceed the
requirements of IDAPA 58.01.552.01.b.iii.

o East and West Reservoirs have sufficient volume coupled with the performance of
East and West Well 2 to meet equalization requirements for peak day/peak hour
demand.

A complete set of data for the model’s existing system peak day demand can be found in
Appendix F.

3.5.2 Existing System Fire Flow Demand at Peak Hour Simulations

The official empowered to determine the design fire criteria for the City is Launna
Gunderson, Chief, North Custer Rural Fire District. Chief Gunderson selected the
minimum required fire flow and duration - 1,500 GPM for 2-hour duration®?. The design
fire requires either equalization storage of 180,000 gallons or source(s) that can provide
peak day flow and 1,500 GPM. Challis’ (3) water sources do not have peak hour and fire
flow capacity. The City’s 2 reservoirs impound 400,000 gallons and have sufficient fire
storage. Fire storage is 180,000 gallons.

Chief Gunderson expressed concerns about Challis’ existing distribution system that
limits the District’s ability to fight a fire. Those concerns are:

1. There are many pipelines that were not replaced in the most recent water
project (circa 1980). These are primarily the 4-inch lines in the Old Town
distribution system.

2. There are fire hydrants connected to 4-inch lines.

3. Some of the hydrants (Pacific States) are not operational and some will not
close again if opened.

4. Hydrant spacing is greater than current standards. Current standards®® are

summarized as follows:

122009 International Fire Code, Copyright © 2009 by International Code Council, Inc., Appendix A, Table B105.1
132009 International Fire Code, Copyright © 2009 by International Code Council, Inc., Appendix B, Table C105.1

PAGE 35 OF 62

158



e Minimum number of hydrants - 1

e Average spacing between hydrants — 500 feet

¢ Maximum distance from any point on street or road frontage to a hydrant
— 250 feet

The existing system composite diurnal curve shows the peak hour of the peak day to be
04:00 hours. The H20OMAP performs a comprehensive fire flow analysis at the
determined peak day-peak hour using the data from the existing system model and the
assigned fire demand nodes. A copy of the output report is in Appendix F. A copy of the
existing system operating at peak day-peak hour demand with fire flow demand is shown
in Figure 6 Appendix A. The modeling simulations predict the following:

e The existing distribution system cannot meet the existing peak hour demand with
the design fire criteria and stay within the guidelines of IDAPA 58.01.552.01.b. i.
Figure 6 Appendix A shows that intensely looped old 4-inch mains can meet the
design fire requirements. It is the peripheral nodes that fail the demand.

e With the exception of 2 dead end nodes, the maximum compliant fire flow the
existing system can provide is 500 GPM. Please see Figure 7 Appendix A.

A complete set of data for the model’s existing system peak day demand with fire flow
can be found in Appendix F.

3.6 Violations and Compliance Issues

The City is not operating under any violation or compliance issues. A copy of the latest
sanitary survey is included in Appendix G.

3.7 User Charges and Operations Budget

Challis has changed its schedule for water and sewer rates. The new schedule takes
place in October, 2011. A copy of new fiscal year budget, rates, and rate ordinance are in
Appendix C.

3.8 Pressure Zone and Problems

The Idaho Administrative Procedures Act (IDAPA) establishes rules for public drinking
water systems in IDAPA 58.01.08. Section 552.01.b addresses minimum and maximum
distribution system pressures. In general, these pressures are:

e Minimum of 20 PSI during peak hour demand including fire flow demand
(58.01.08.552.01.b.i)

e Minimum of 40 PSI during peak hour demand excluding fire flow
(58.01.08.552.01.b.v)

e Ordinary maximum static pressure of 80 PSI (58.01.08.552.01.b.vi)

e Controlling pressures above 100 PSI with pressure reducing devices
(58.01.08.552.01.b.vi)
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Low system pressure can cause back-siphonage of materials into the drinking water
system that are harmful to the health and safety of the public. High system pressures
increases overall water consumption, increases leaks and the amount of water loss from
leaks in the system, increases wear on valves and fittings, and increases the stress of
pressure transients on pipelines and appurtenances.

The distribution system of the City of Challis has 4 pressure areas — Old Town, Upper
Cyprus, Middle Cyprus and Lower Cyprus. Figure 8 Appendix A shows the existing
pressure areas, pressure contours during peak day peak hour flow, and the location of
specific junctions that are discussed below.

The clear well at the Garden Creek Slow Sand Filter sets the maximum hydraulic grade
line for the Old Town System at about 5,425 feet elevation. The lowest model node (J580
- Safe Haven) in this system is about 5,142 feet elevation. Static head at this node is
about 283 feet, or about 123 PSI. The City does not have any pressure reducing valves
in the OId Town distribution system and it is effectively one pressure zone. Hydraulic
modeling indicates the Old Town System meets the 40 PSI| minimum pressure during
peak hour demand. The Old Town distribution system does not meet the IDAPA rules for
maximum unregulated system static pressure.

The hydraulic gradeline for the Upper Cyprus System (UCS) is set by the West Reservoir.
Elevation at the West Reservoir is about 5,550 feet. Isolation valves separate UCS from
the middle and lower systems and from the Old Town System. UCS is (1) pressure zone.
The elevation of the lowest node in the UCS is about 5,193 feet (J314 — BLM). Static
head at this node is about 357 feet, or about 155 PSI. Hydraulic modeling indicates the
UCS meets the 40 PSI minimum pressure during peak hour demand. UCS distribution
system does not meet the IDAPA rules for maximum unregulated system static pressure.

The hydraulic gradeline for the Middle Cyprus System (MCS) is set by the East Reservoir.
Elevation at the East Reservoir is about 5,320 feet. Isolation and pressure reducing
valves separate MCS from the upper and lower systems. Isolation valves also separate
the MCS from the Old Town System. MCS is (1) pressure zone. The elevation of the
lowest node in the MCS is about 5,100 feet (J182 — Valley RV). Static head at this node
is about 220 feet, or about 95 PSI. Hydraulic modeling indicates the MCS meets the 40
PSI minimum pressure during peak hour demand. MCS distribution system meets the
IDAPA rules for maximum unregulated system static pressure.

The hydraulic gradeline for the Lower Cyprus System (LCS) is set by pressure reducing
valves on Apex Lane and in the vicinity of Bayhorse and Ramshorn. We estimate the
elevation of these valves to be about 5,100 feet. The downstream setting of these valves
is about 50 PSI. The hydraulic gradeline at these settings is about 5,216 feet. LCS is (1)
pressure zone. The elevation of the lowest node in the LCS is about 5,026 feet (J150
FH39). Estimated static head at this node is about 190 feet, or about 82 PSI. Hydraulic
modeling indicates the LCS meets the 40 PSI minimum pressure during peak hour
demand. LCS meets the IDAPA rules for maximum unregulated system static pressure.
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The alternatives developed in this facility plan address the over-pressure issue with the
Old Town and Upper Cyprus distribution systems.

3.9 Defects and Deficiencies

The most recent Sanitary Survey of the City, performed by IDEQ-IFRO is dated August 5,
2009. The survey did not identify any significant deficiencies or any deficiencies in
general. See Section 3.3.3.6.

Based on our hydraulic modeling of the existing system we add over-pressuring in the
Upper and Old Town distribution systems as a defect. In our modeling of Future
Conditions we create 4 pressure zones for the entire distribution system.

3.10 Other - None

4 FUTURE CONDITIONS

4.1 Future Growth and 20-year planning horizon

We used 2 methods to estimate a 20-year population for the City of Challis (Year 2030) —
a statistical curve fitting procedure using population data from the Idaho Department of
Commerce (IDC) and historical data coupled with an estimate of the City’s service
requirements within its City limits.

Statistical Curve Fitting. The economy and population of Challis is based on resource
extraction and like many other Cities in Idaho and especially Northern ldaho, Challis’
population follows a “boom/bust” cycle. The figure below compares the populations of
Challis with 10 other communities. Most of these communities experienced population
gains in the decade starting from 1970 to 1980. Challis’ peak population occurred about
1990.
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The graph below shows the same data but for Challis only. The population rises from
1980 and peaks at 1990 and then declines to year 2000. The latest data from IDC is for
the year 2008 and the points beyond that year are extrapolations based on a linear curve
fit to IDC data. The 2008 population is 896 persons. The year 2000 population is 907
persons. Projected 2010 population is 906 persons.
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The population projection for year 2030 is 972 persons. Our initial hydraulic modeling for
future conditions was based on 972 persons for the year 2030. Table 5 Appendix A
shows population data.

Historical — Service Obligation. The statistical projection has shortcomings. First it
doesn’t accommodate well the nature of a resource based economy and the potential
municipal service obligations it creates. The 1990 population peak demonstrates this.
Second, it doesn’t account for the City’s service obligation to serve platted existing
residential and commercial lots within the current City limits. When these lots develop (or
re-develop) the City must provide water service. At the present time, this service
obligation is an implicit demand on Challis’ source water supplies and distribution system.

We consulted with City staff to better understand this implicit obligation, and determined
the best representation would be a design population of 1,250 persons. 1,250 persons
was the peak population for the City when the Cyprus Mines project was in full
development. The Cyprus Mines project constructed the road, water and sewer system
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infrastructure for the City to meet the demand. In conjunction with City staff and Council,
we accepted 1,250 persons to be 2030 year design horizon and subsequently
hydraulically remodeled the City for this projection. All of the initial and final alternatives
discussed in this report are based on a design population of 1,250 persons.

4.2 Forecast of Demand

In Section 11.C.5 we discussed the creation of the composite diurnal curve and the
existing peak hour and flow day demand. We use the same composite diurnal curve to
project 2030 year demands with a population of 1,250 persons. We scaled the 2030 year
demand using a peak day percapita consumption of 2,056 gallons. Since the City has
been metered since the 1980s, we do not expect any reduction in the percapita demand
based solely on the presence of meters. The City may experience some percapita
reduction if it chooses re-meter the system with “automated read” (AMR) type equipment.
AMR equipment will allow the City to read (instead of estimating flows) meters every
month through the year. Better accounting of water use and increased water rates could
create reductions in consumption. The City is instituting a new rate schedule. The rate
schedule will escalate if the City decides to pursue a capital project.

There are some assumptions in doing this projection:

1. The peak hour demands shown by the existing composite diurnal curve will be
representative of the design year 2030. For instance - discussions with staff
and Bill Hayes' indicate the 04:00 and 22:00 hour peaks are representative of
the shift changes at the mine. The patterns could change with
expansion/contraction of this industry, or with the development of new
industries in the City.

2. The proportion of residential/commercial/irrigation components of the City’s
potable consumption remains consistent with current usage. Expansion of the
commercial sector in respect to residential demand changes overall per lot
demand, and the estimated percapita demand.

3. The population projection is predicative of the design year. Population
projections were discussed in the previous section.

4. There are no significant water conservation programs to diminish peak hour
demand.

Figure 3 Appendix A shows the composite diurnal curve showing existing year and year
2030 peak hour demands.

In Section 11.C.5 we estimated existing peak hour flow at about 1,950 gallons per minute
(GPM) and peak day at 1.86 million gallons (MG). For the design year 2030, projected
peak hour flow is about 2,700 GPM and peak day is about 2.57 MG.

1 Conversation with Bill Hayes, Idaho Rural Water Circuit Rider and author of the 2011 Water Rate Study for Challis,
and Corey Rice, City of Challis Water/Wastewater Superintendant
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4.3 Needed Drinking Water Facilities for 20-year horizon

This section identifies general improvements needed for the City to meet a design
population of 1,250 persons by the year 2030. At the outset, we categorized the areas in
which these improvements were to occur. The categories are: Distribution System,
Source Water; Storage, Metering, and Telemetry.

FACILITY NEEDED DISCUSSION
The City currently has groundwater and surface water rights.
1 Source Water - Water y These rights total 2.79 million gallon per day (MGD). Projected
Rights year 2030 demand is 2.57 MGD. Note — Change to 100%
groundwater source will require new groundwater right.
s The City does not have enough groundwater capacity from its 2
ource Water - i 2030 demands. One of the goals
9 Increased Source v oper_atlng sources to m_eet year . g
Water Production of this plan to for the City to develop enough groundwqter right to
cease dependence on the Garden Creek Slow Sand Filter.
Storage - Increased The City has a total of 0.4 million gallons (MG) of storage.
3 W N Modeling of source water production with peak hour flow and fire
ater Storage flow indi i
ow indicate the City has adequate storage.
The extent of distribution system improvements depends of the
Distribution System — specific project chosen by the City. In general, improvements are
4 Transmission Y targeted to eliminate pipeline dead ends, ageing 4-inch and other
Improvements pipes, conveying water to new developments within the City limits,
and conveying water to newly annexed areas.
The City’s existing 4-inch lines will not convey the year 2030
5 Distribution System — v demand. The City will need additional hydrants to improve
Fire Fighting hydrant spacing, and new hydrants along transmission line
expansions.
Distribution System — The City needs to improve its pressure zones to meet IDAPA.
6 P Y The City will need (4) formal pressure zones when it switches to
ressure Zones
all groundwater supply.
The City desires to extend water service and fire flow capability to
- Distribution System — v the airport and annex the Butts subdivision. Service line extension
System Expansion to the airport will enhance commercial development along the US
93 strip, from the City of Challis to the airport.
The City was metered in its 1980s project. The meters are aging,
probably are not within AWWA accuracy ranges, and some are
8 Metering v not operational. Manual read meters represent a significant labor
commitment that can be recovered by AMR equipment. New
meters with increased accuracy, ability to read year round could
realize increased revenues and/or reduction in consumption.
The currently uses some basic supervisory control but it not
robust. A fully developed telemetry/SCADA system will allow
9 Telemetry v monitoring of key elements with enhanced alarm and notification
features. Telemetry/ SCADA can allow remote operator access to
assess threats and respond to problems and alarms without
physically visiting the site.

The improvements vary according to the planning alternative the City chooses to pursue.
Specific improvements, their respective design lives, project costs, and Equivalent
Uniform Annual Cost (EUAC) determinations are presented in detail in Section VI —
Selected Alternative Description and Implementation Arrangements.
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4.4  Future Conditions without Proposed Improvements

The City Council determined that the design population for the facility plan would be 1,250
persons for the design year 2030. The Council also created 11 criteria or goals it would
use to evaluate a potential capital improvement project. This section evaluates those
criteria if the City does not proceed to implement improvements. Note: the City does not
need to proceed with a capital project because of a compliance issue with the State of
Idaho. The 11 criteria and their evaluation are as follows:

1. Provide for City Fire Protection

The City cannot meet the design fire flow and pressure requirements
without making improvements to the existing distribution system.

The City cannot expand its distribution system and have it meet the
design fire flow and pressure requirements without making
improvements to the existing distribution system and designing the
expansion to meet fire flow requirements.

Inability to provide the minimum design fire requirements could limit the
economic attractiveness of the community for either business start-ups
or business relocation

Inability to provide the minimum design fire requirements increases fire
insurance rates.

Criteria #1 is not attainable without a capital improvement project and
the City could be liable for its inability to meet the minimum design fire
requirements

2. Provide for Airport Fire Protection

The existing well and pump system at the airport cannot meet the design
fire requirements.

Inability to provide the minimum design fire requirements could limit the
economic attractiveness of the community for either business start-ups
or business relocation

Inability to provide the minimum design fire requirements increases fire
insurance rates.

Criteria #2 is not attainable without a capital improvement project.

3. Meet Development and Growth Needs

To meet future development and growth needs the City must expand its
distribution system and increase its volume of drinking water. Future
development includes both “in-fill” projects within the City limits, and
expansion to future areas of annexation.

In a sense, City service expansion is a regionalization strategy that
would incorporate and improve substandard water and sewer systems
with corresponding improvements to the Round Valley environment.
Criteria #3 is not attainable without a capital improvement project.

4. Recovers Labor from the Slow Sand Filter
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e Continuing dependence on the Garden Creek surface water source and
treatment will create increased labor and staff expense because of
inflationary factors and increased treatment level mandates.

o Criteria #4 is not attainable without a capital improvement project.

Maintain or Improve Source Water Quality & Safety

e The surface water supply for the slow sand filter comes from an
unprotected watershed. The City does not have the financial means to
litigate violators in the watershed in order to protect its influent water
quality. Recent testing has revealed increased levels of E.coli bacteria
in Garden Creek upstream of the treatment plant. We assume there is
also an increase in nitrates in the water source as well. Continued use
of this surface water supply without improved treatment providing
multiple barriers to contaminants jeopardizes health and safety of the
Old Town users of the source.

e Development of groundwater sources is an attractive alternative to
enhanced surface water treatment.

e The safety of the Garden Creek system cannot be improved nor can new
groundwater sources be developed without a capital project.

o Criteria #5 is not attainable without a capital improvement project.

Controls or Minimizes Future Costs

e System improvements re-establish the life cycle of aged infrastructure. It
replaces and minimizes, at least initially, repairs. Repairs escalate over
time as equipment degrades. Capital improvements are required to
have new operation and maintenance manuals that detail ways to keep
equipment functioning properly. New equipment and proper
maintenance controls and minimizes future costs.

e Time value of money calculations generally favors “doing it now” versus
“doing it later” strategies.

e Incorporating technology, such as AMR meters and telemetry, adds
complexity but minimizes operational costs.

o Criteria #6 is not attainable without a capital improvement project.

Is the Water Source or Treatment Reliable for Quality

e Concerns about continuing reliance on the surface water source for the
City has been discussed above and is relevant here as well.

e Criteria #7 cannot be addressed without a capital improvement project.

Is the Water Source Reliable for Amount

e The City has sufficient water right to meet the drinking water demands of
the design year if the City does not undertake an improvement project.

e The yearly production of the groundwater and surface water sources
themselves can vary and have done so historically.

e The City needs to recapture the lost production of West Well 1 to meet
the design year demand.

e Criteria #7 cannot be addressed without a capital improvement project.

Provides Minimum Pipe Sizes for Fire Protection

e The City has old 4-inch pipes and hydrants tied to them. Criteria #9
cannot be met without a capital improvement project
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10. Maintains or Improves the Reliability of the System Components

System improvements re-establish the life cycle of aged infrastructure. It
replaces and minimizes, at least initially, repairs. Repairs escalate over
time as equipment degrades. Capital improvements are required to
have new operation and maintenance manuals that detail ways to keep
equipment functioning properly. New equipment and proper
maintenance controls and minimizes future costs.

Time value of money calculations generally favors “doing it now” versus
“doing it later” strategies.

Incorporating technology, such as AMR meters and telemetry, adds
complexity but minimizes operational costs.

Criteria #10 is not attainable without a capital improvement project.

11. Provides for Redundancy and Emergency Isolation of the System

The City’s water supply uses surface water and wells tapping 2 different
aquifer systems. The City’s sources are redundant.

The supply to the Old Town pressure zone can be back fed by the
Cyprus system. The Old Town pressure zone supply is redundant.

The Upper Cyprus pressure zone is not redundant. There is insufficient
head to supply West Reservoir from the Garden Creek Slow Sand Filter.
The East Well pump does not have sufficient head to supply West
Reservoir, even if the distribution system had the necessary valving to
make the connection.

The Middle and Lower Cyprus pressure zones can be supplied from the
Old Town and Upper Cyprus zones. The Middle and Lower zones have
redundant sources.

All of the zones can be isolated with existing valving, but isolating the
Middle Cyprus zone requires modification to East Well controls to allow
East Well to continue supply the Lower Cyprus zone.

Criteria #11 is not fully attainable without a capital improvement project.

4.5 Land Use Plans for Existing & Future Drinking Water Facilities

The City’s existing water facilities include: Old Town and Cyprus distribution systems,
Garden Creek Slow Sand Filter and Clearwell; West Well 1&2, West Reservoir, East
Reservoir, and East Well. The City owns the land for the GCSSF, West and East
Reservoirs, both West Wells, and the site for East Well. The distribution systems are
located in the public roadways or within dedicated easements and/or rights-of-way.

Where possible, future source water facilities such as new wells will be sited on existing
City property. Expansion of the distribution system into unincorporated areas will require
new easements when public roadways and rights-of-way are not available for pipelines.
We anticipate that the City will have to cross US 93 in at least 2 locations for new
transmission lines. Idaho Transportation Department (ITD) will probably require
directional boring under the highway for utility extensions
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4.6 Hydraulic Analysis of Future Conditions

In Section IV.B we forecasted the demand for the design year based on a population of
1,250 persons and Figure 3 Appendix A shows a diurnal curve estimating the peak
day/peak hour consumption. Hydraulic modeling uses this diurnal curve along with the
placement of demands within the distribution system to predict the response of the
system to the peak day/peak hour demand and the peak day/peak hour demand with a
design fire demand. The future hydraulic model is based on the level of service the City
wishes to provide and the area it wishes to serve. We worked with the City through a
variety of different levels of service and service areas until Council selected an
alternative. The selection process and the selected alternatives are discussed in the
following sections. The future hydraulic model for the selected alternative is located in
Appendix F.

5 DEVELOPMENT AND INITIAL SCREENING OF ALTERNATIVES
5.1 Description of Compliance Issues, Problems & Deficiencies

5.1.1 DEFINITIONS
This section will use the following definitions:

Compliance Issue — A possible or current decree or order to the water system by agency
or agencies with jurisdiction to correct an identified condition affecting the health and
safety of the public.

Problem — A condition of the water system that does not immediately affect the health
and safety of the public. An example of a problem could be a missing hydrant port cover
or a line valve that is difficult to operate. A problem may or may not be an item identified
by a sanitary survey.

Deficiency — A deficiency is a problem that detracts from the optimal operation or
management of the water system but does not concern the health and safety of the
public.

IDAPA 58.01.08.003.113 Significant Deficiency. 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 or its agent
determines to cause, or have potential to cause, risk to health or safety, or that could
affect the reliable delivery of safe drinking water.

5.1.2 GENERAL
The last water facility planning study for the City of Challis, Idaho was completed in 1981.
Since then the City has been able to meet minimum water quality standards without
compliance issues. The latest sanitary survey of the system was performed in 2009 and
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the text of the document is located in Appendix G. The survey found no significant
deficiencies and no deficiencies.

5.2

Description of Problems/Deficiencies

The City and the facility plan have identified the following needs to respond to future
problems and the issues identified in the sanitary survey. These needs are the driving
force for capital projects identified in later sections:

FACILITY NEEDED DISCUSSION
The City currently has groundwater and surface water rights.
1 Source Water - Water v These rights total 2.79 million gallon per day (MGD). Projected
Rights year 2030 demand is 2.57 MGD. Note — Change to 100%
groundwater source will require new groundwater right.
s The City does not have enough groundwater capacity from its 2
ource Water - [ 2030 demands. One of the goals
9 Increased Source v opeqanng sourcestorngetyear . g
Water Production of this plan to for the City to develop enough groundwa_ter right to
cease dependence on the Garden Creek Slow Sand Filter.
Storage - Increased The City has a total of 0.4 million gallons (MG) of storage.
3 W N Modeling of source water production with peak hour flow and fire
ater Storage flow indi .
ow indicate the City has adequate storage.
The extent of distribution system improvements depends of the
Distribution System — specific project chosen by the City. In general, improvements are
4 Transmission Y targeted to eliminate pipeline dead ends, ageing 4-inch and other
Improvements pipes, conveying water to new developments within the City limits,
and conveying water to newly annexed areas.
The City’s existing 4-inch lines will not convey the year 2030
5 Distribution System — Y demand. The City will need additional hydrants to improve
Fire Fighting hydrant spacing, and new hydrants along transmission line
expansions.
Distribution System — The City needs to improve its pressure zones to meet IDAPA.
6 P Y The City will need (4) formal pressure zones when it switches to
ressure Zones
all groundwater supply.
The City desires to extend water service and fore flow capability to
- Distribution System — v the airport and annex the Butts subdivision. Service line extension
System Expansion to the airport will enhance commercial development along the US
93 strip, from the City of Challis to the airport.
The City was metered in its 1980s project. The meters are aging,
probably are not within AWWA accuracy ranges, and some are
8 Metering v not operational. Manual read meters represent a significant labor
commitment that can be recovered by AMR equipment. New
meters with increased accuracy, ability to read year round could
realize increased revenues and/or reduction in consumption.
The currently uses some basic supervisory control but it not
robust. A fully developed telemetry/SCADA system will allow
9 Telemetry v monitoring of key elements with enhanced alarm and notification
features. Telemetry/SCADA can allow remote operator access to
assess threats and respond to problems and alarms without
physically visiting the site
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5.3 Development of Alternatives — Source, Distribution, Storage, Metering,
Telemetry

This section covers the first preliminary set of project alternatives for the City.
Refinements of the preliminary set are the bases of the final alternatives and the project
selected by the City. The alternatives cover five main areas of City concerns — the water
distribution system, the drinking water sources, the system water storage, system wide
metering, and control telemetry. The alternatives were generated to respond to these
general criteria:

Does the alternative address the problems?

Does the alternative address the deficiencies?

Does the alternative address significant deficiencies?
Does the alternative address compliance issues?
Does the alternative address the needs?

The City’s water system currently has no significant deficiencies and no compliance
issues. Problems, including sanitary survey issues, have been identified in Future
Conditions, Section D. The (9) system needs have been identified in the previous
section.

Appendix D contains charts identifying each alternative and shows: standard alternatives
to the upgrade or construction; no-action benefits and dis-benefits; environmental
concerns from Form 5-4 Section B.2; and the whether there are impacts to the
environmental concerns. In total the charts display 17 preliminary alternatives — nine for
Source Water, five for the Distribution System, and three for Metering and Telemetry.

DEQ’s Outline and Checklist for Engineering Report/Facility Plan Form 5-A requires a
discussion of “optimum operation of existing facilities”.

5.3.1 Optimum Operation — Sources

Water Right. Challis has enough aggregate water right to meet the projected demand for
the year 2030. The City will utilize 92% of that aggregate right to meet the peak day/peak
hour flow for the year 2030. See “How Much Water do We Need” chart in Appendix D.
One of the main goals of the facility plan is to test the ability of the City to replace the
Garden Creek Surface Water System with new groundwater source(s). The City will need
to develop new groundwater right to ensure that it has optimal source water available for
the design year 2030. See the summary report from Barker, Rosholt & Simpson, LLP in
Appendix E.

Groundwater Sources. There are competing priorities for the optimum location of new
groundwater sources. There are two sources available — The Garden Creek Aquifer
System (GCAS) (West Wells 1&2 utilize this aquifer) and the Salmon Aquifer System
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(SAS) (East Well utilizes this source). The alluvial Salmon Aquifer system east of town is
the more extensive and prolific. New well(s) will require less drilling depth, and new well
will have higher specific capacity (GPM per foot of draw down). The SAS also has poorer
water quality due to mineral hardness and will require extensive distribution pipeline
changes if SAS is used as the sole groundwater source.

GCAS is an optimal location for new groundwater sources because it is higher in
elevation than SAS, will not require signification distribution pipeline changes to
incorporate into the system, and has much lower mineral hardness than SAS. GCAS is a
less extensive source that Idaho Water Resources Research Institute (IWRRI) indicates is
fully exploited’®. Other than the recovery of the capacity of West Well #1, we feel it
inadvisable to attempt to develop the full replacement capacity of surface water supply in
the GCAS. The optimal solution which we derived by hydraulic modeling, is a single new
well in the GCAS and a single new well in the SAS.

Pumping. Both groundwater sources, East Well and West Well pump to the City’s
storage tanks. Pump operation is based on water level in the tanks. The pumps are
either “on or off” as a result. The future groundwater sources will operate in the same
manner. Optimal operation includes proper design of new pumps to ensure wire-to-water
efficiency and management of the level controls in the storage tanks to minimize short-
cycling of the pumps. Large 3-phase pump motors should have no more than 4 starts per
hour. The City currently operates the level controls to minimize short-cycling.

5.3.2 Optimum Operation — Storage

Hydraulic modeling of the existing and future water systems indicate the City has
sufficient storage to meet peak day/peak hour demand with a fire demand at peak
day/peak hour. Optimal operation of the City’s storage includes adjustment of winter-time
water levels to ensure turnover for water quality. Turnover will be especially important if
the City is required to start disinfection of the groundwater sources.

5.3.3 Optimum Operation — Distribution System

Issues for optimal operation of the distribution system include: elimination of dead end
lines and pipeline networking, elimination of small diameter pipes to improve hydraulic
efficiency for fire flows, adequate number and spacing of fire hydrants, and establishing
pressure zones throughout the system. The final selected alternative rectifies all these
issues.

5.3.4 Optimum Operation — Metering

The City of Challis is currently metered, but the meters date from the 1980s. Issues for
optimal operation system wide metering include: change out of non-operating or
inaccurate meters, and reading the meters during the winter months rather than

1 “Hydrogeologic Analysis of the Water Supply for Challis, Custer County, Idaho”, Otto, Wylie & Martin, Idaho
Geologic Survey, 2005, page 13, paragraph Recharge for West Wells.
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estimating consumption. Replacement of all the meters with new equipment using
automated read features will rectify these issues. Further, new equipment will identify
and reduce City-side service leaks, recover lost water revenues, and encourage
conservation.

5.3.5 Optimum Operation — Telemetry

The City of Challis currently has minimal telemetry/supervisory control and data
acquisition (SCADA) capability, and relies on visual inspections and site visits to monitor
operation of its pumps and water storage elements. A more robust SCADA system will
reduce staff time, improve overall monitoring of key elements, enhance reporting and
response of alarm conditions, and improve the security of the system. The final selected
alternative rectifies the telemetry issue.

DEQ’s Outline and Checklist for Engineering Report/Facility Plan Form 5-A requires a
discussion of “regionalization”.

5.3.6 Regionalization

The City of Challis is the only municipality within a twenty-mile radius of the City. The
nearest municipal water system is operated by the City of Salmon, ID. The City of
Salmon is about 60 miles, by road, from Challis. There are no regionalization
opportunities within an economic proximity to the City of Challis. Challis is considering
annexation of the Butts subdivision. Butts subdivision has a separate water and sewage
system. Annexation of the subdivision will eliminate a poor to failing water and
wastewater system, bring those systems into compliance, and ensure proper operation of
the facilities. The annexation if pursued is a regionalization effort.

5.4 Environmental Impacts

See charts in Appendix D.

5.5 Service to Isolated Areas

Future service line extensions discussed in the preliminary alternatives will serve future
annexation areas. Service includes metering, pressure zones, and design fire fighting
capabilities.

5.6 Development of New Sources

New groundwater sources will have to be developed to replace the City’s dependence on
its Garden Creek surface water source.

5.7 New Treatment Facilities

No new treatment facilities are required for the 1,250 population for the 2030 design year.
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5.8 Storage Requirements

No new water storage is required for the 1,250 population for the 2030 design year.

5.9 Pumping Requirements

New groundwater sources will require new pumping plants with standby generation
capability.

5.10 Pressure Maintenance

The water system needs (4) defined pressure zones throughout the system. See Figure
12 Appendix A.

5.11 Separate Irrigation Facilities

We have reviewed the option of supplying separate irrigation facilities. A separate
irrigation system will not remedy the problems/defects identified by this plan. Itis not an
economic alternative for the City. See the project list in Appendix D.

5.12 Staged Distribution

Future expansion of the distribution system can be phased or staged.

5.13 System Classification and Licensure

The water system for the City of Challis is a public water system, PWS# 7190013.

Current operator levels needed are Class 1 Treatment and Distribution System. Using
DEQ’s classification worksheets, the future system will still require only Class 1 Treatment
and Distribution. See Figure 14, Appendix A.

5.14 Other

None.

6 FINAL SCREENING OF PRINCIPAL ALTERNATIVES AND
FACILITY PLAN ADOPTION

6.1 Evaluation of Costs

This facility plan presents an evaluation of costs both on the preliminary and final
alternatives. The final alternative cost evaluations use and equivalent uniform annual
cost (EUAC) method which is a derivative of Present Work Analysis. EUAC presents an
annualized cost based on capital cost of improvements and its financing, the replacement
frequency or life of the improvements, the impact of the improvements on operation and
maintenance, and current electrical costs based on the rate structure of the local utility.
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Like a Present Worth Analysis, the project with the lowest EUAC is the economically
preferred project.

The EUAC analysis uses the loan term, 40 years, to differentiate between a long-lived
asset and a short lived asset. An asset with a replacement life of less than 40 years is a
short lived asset. The EUAC uses a 6% interest rate even though rates from DEQ and
Rural Development are significantly less. 6% allows some latitude for inflation over the
life of the projection. Copies of the EUAC worksheets for each of the principal
alternatives are in Appendix D.

6.2 Evaluation of Environmental Impacts — NEPA, IDAPA 58.01.20

The environmental report by Progressive Engineering Group, Inc. follows the guidelines
of IDAPA 58.01.2 and Idaho Department of Commerce Community Development Block
Grant. The environmental report is located in Appendix H.

6.3 Consideration of Impacts to Water Supply Systems

The facility plan follows the recommendations of the IWRRI report, “Hydrogeologic
Analysis of the Water Supply for Challis, Custer County, Idaho”, 2005. Based on this
document we recommend the City not attempt to replace the total right from the Garden
Creek surface water source in the Garden Creek Aquifer System.

6.4 Consideration of EPA Reliability Criteria

We base the reliability of the proposed groundwater sources on the IWRRI cited above.

6.5 Comparison of Alternatives

The principal alternatives will have no environmental effects other than dust and noise
during construction. Construction will require an Storm Water Pollution and Prevention
Plans to mitigate run-off from construction.

6.6 Public Input Evaluation per 40CFR Part 25 and State of Idaho 40 CFR
part 25 Describes Criteria for Public Participation.

We followed the guidelines in this manner:

e 40CFS part 25.4.c — Public Notification. The City of Challis provided public
notification of each City Council Meeting in which elements of the facility plan
were presented according to Idaho Statute. Council Meeting presentations
occurred on these dates: 4/12/11, 5/10/11, 6/7/11, and 8/9/11. Notification of
the formal public participation hearing, held on 7/21/11, was published in “The
Challis Messenger’.

e 40CFS part 25.5 — Public Hearings. A public hearing was held on 7/21/11. A
copy of the notice and list of attendees are included in Appendix E. The
hearing included post boards and presentations by Don Acheson, P.E. of
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Riedesel Engineering, Inc, and Michelle Bly, P.C.E.D. of Progressive
Engineering Group, Inc. Attendees were encouraged to ask questions and
each were given (4) colored dots to use for expressing their alternative
preference. The dots were: green — my favorite; blue — my second choice;
yellow — my third choice; and red — no thank you. At the end of the
presentation, attendees were request to express their alternative preference by
placing a colored dot on the poster board explaining that alternative.

e 40CFS part 25.8 — Responsiveness Summary. The summary is in Appendix E.

6.7 Description of Cost Effectiveness per 40 CFR 35.2030(B.)(3.)

This section applies to wastewater treatment works and not a water system facility plan.
The facility plan does address elements of the this section, namely: the high per capita
water consumption and conservation measures that can be incentivized by water rates
and re-metering with new AMR type equipment; the EUAC analysis; environmental
impacts; water supply implications; a concise and appropriate facility planning level
project description of the selected alternative.

7 SELECTED ALTERNATIVE DESCRIPTION AND IMPLEMENTATION
ARRANGEMENTS

In all, Riedesel Engineering initially presented the City of Challis with 17 preliminary
alternatives covering improvements to various aspects of the distribution system, source
water development, and metering and telemetry. The alternatives were in response to
the City’s concerns about the vulnerability of the surface water source for drinking water,
the desire to develop new groundwater sources to supplant the surface water supply, the
ability to provide fire flow protection, and meet the future drinking water needs of the
community. Please see the charts in Appendix D. Riedesel later revised these
alternatives into 18 discrete projects with nine possible combinations of the discrete
projects. The revision was based on the City’s 11 criteria for future improvements to the
system. We used the revision as the basis for discussion during the Public Hearing on
July 21, 2011. Based on input from the City Council and feedback from the public
participation meeting, Riedesel revised and condensed the nine project combinations into
three specific alternatives, all combination projects addressing source water, distribution,
metering, and telemetry. The three projects differ in the location of new groundwater
sources and the extent of pipeline and other changes needed to tie the new sources into
the water system. The projects are summarized as follows: all new ground water being
developed in the Garden Creek Aquifer System at the west end of Challis; all new ground
water being developed in the Salmon Aquifer System on the east side of Challis; a
mixture of both east and west locations.

Riedesel presented the three projects at the regular City Council meeting on August 9,
2011 with a specific recommendation to select the option with new groundwater sources
east and west of town, Recommended Project #1. The rationale for this recommendation:
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1. The hydrogeologic study™® indicated the Garden Creek Aquifer may be fully
allocated. The City should not try to get the full replacement of the surface
water source from this aquifer. Replacing the failed West Well #1 from this
source will supply about half of the surface water supply and be within the
capability of the aquifer.

2. While the Salmon aquifer system is abundant and wells using this alluvial
source are highly productive, the water has high mineral hardness. The City
typically blends East Well with the less-hard West Well 2 water to mitigate
consumer complaints about hardness. Further, developing all the
replacement water from the Salmon system would require an 8,000 foot, 12-
inch transmission pipeline to connect the source to the West Reservoir. The
12-inch connection is the least onerous distribution system modification
needed to make this option workable.

3. Project #1, a new well in both the Garden Creek and Salmon aquifer
systems, provides the best water quality, minimizes pipeline changes, and
has the least equivalent uniform annual cost.

At the meeting the council voted to proceed with Recommended Project #1.
Recommended Project #1 is the overall water system masterplan for the City of Challis
as it grows to its projected 2030 design year population. In Section 8 we provide
recommendations for a strategic approach to implementing Recommended Project #1.

7.1 Justification and Description of Selective Alternative — Recommended
Project #1

7.1.1 Description of Selected Project

These are the elements of Recommended Project #1 (RP1):

e Source Water. RP1 allows the City to curtail use of the Garden Creek surface
water source and source water treatment. 2 new wells - one in the Garden Creek
Aquifer system that recovers the lost output of West Well #1 and one in the
Salmon Aquifer System — will replace the curtailed Garden Creek water source.
The City will abandon the slow sand filter but retain the surface water right. RP1
solves the susceptibility issue of the unprotected Garden Creek watershed by
moving all of the City’s drinking water sources to groundwater.

e Distribution System. RP1 includes all the modeled pipeline changes and additions
needed to meet the year 2030 design population and with the total reliance on
groundwater. 4 pressure zones will be formally established with new pressure
reducing stations and isolation valves. The system will have new, properly spaced
hydrants on new pipelines and add hydrants where needed to improve hydrant
spacing on the existing pipelines. RP1 solves the pressure zone issues with the
existing distribution system, solves the fire hydrant spacing issue, and allows the
City to meet the projected drinking water demands of the year 2030 population.
The City will be able to meet the requirements of the design fire flow and duration.

16 See note #14.
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Distribution System Alternatives. RP1 includes new transmission pipeline to
provide water and fire fighting service to the Challis Airport. The transmission lines
also allow for development and new water services in the east and west corridors
parallel to US 93, and for the annexation of the Butts Subdivision into the City.
RP1 meets the City goals of serving the Airport and providing for future growth.
Metering. RP1 replaces all the meters in the City with new automated meter read
(AMR) equipment. RP1 allows the City to read every meter every month, reduce
the staffing requirements to bill for water, increase the accuracy of that billing, take
the first steps to recovering the estimated 4% lost water identified by Idaho Rural
Water, and provide the data needed to do a water audit.

Telemetry. RP1 connects the City’s key facilities into an integrated network that
provides enhanced supervisory control and data acquisition (SCADA). Key
facilities include the new and existing groundwater wells, and East and West
Reservoirs. Telemetry will provide better security for the drinking water system,
and City staff will be able to access the SCADA system remotely to evaluate and
respond to alarm conditions. RP1 improves the operation and security of the
drinking water system.

A map of the RP1 system is included in Appendix A, Figure 12.

7.1.2 Justification of Selected Project

Recommended Project #1 is justified on these merits:

1.

ok w

7.2

There are only three alternatives that comprehensively meet the City’s 11 criteria.
RP1 is one of the three alternatives.

Of the three alternatives, RP1 has the least Equivalent Uniform Annual Cost and is
therefore the best economic choice for the City.

RP1 addresses and corrects the system deficiencies.

RP1 does not require the construction of new water storage facilities.

RP1 minimizes the land needed for developing new well sources by using existing
City property.

RP1 removes the environmental uncertainty of reliance on surface water used as a
drinking water source that is derived from an unprotected watershed.

The public health and safety aspects of curtailing surface water as a potable
source more than compensates for the additional electrical energy needed for the
new well pumps.

RP1 is affordable by the community.

Preliminary design of selected alternative

DEQ Checklist Form 5A requires the discussion of seven items in this section: Major
Features, Unit Processes and Sizes; A Schematic Diagram for Treatment; Distribution
Length and Sizes; Proposed Design Criteria; Design and Construction Completion
Schedule; Maps. Recommended Project #1 does not have any treatment elements, so
Unit Processes and Treatment Schematics will not be addressed. See Appendix B for an
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estimated Construction and Completion Schedule. The presentation that follows
discusses the remaining five elements as the elements pertain to Source Water,
Distribution, Metering, and Telemetry.

7.2.1 Source Water
o Major Features
= New alluvial aquifer well in the vicinity of East Well tapping the Salmon Aquifer
System, finished 12-inch diameter with stainless steel screen and
approximately 350 feet in depth. Estimated minimum water production — 600
GPM.
= New hard rock well in the vicinity of the slow sand filter in the Garden Creek
System, finished 12-inch open hole and approximately 600 feet in depth.
Recovers the lost production of West Well #1, about 600 GPM.
= Both wells will use new vertical lineshaft turbine pumps in pump houses,
dedicated well lots, and meet IDAPA 58.01.08.511 & 512.
= Standby generation equipment for the 2 new well sources.
= Dedicated metering, instantaneous pumping level assessment, and system
connection telemetry
o Distribution Length and Sizes. Depends on final chosen location for drilling. New
system connections will probably be new 6-inch piping with appurtenances.
o Proposed Design Criteria
= |IDAPA 58.01.510, 511, 512, 541
= |IDAPA 37.03.09 Well Construction Standards
= Salmon Aquifer System Alluvial Well — pumps to East Reservoir, 600 GPM @
450 feet TDH @ 75% efficiency — 90 BHP.
= Garden Creek Aquifer System — pumps to West Reservoir, 600 GPM @ 688
feet TDH @ 75 % efficiency — 139 BHP.
= Consider variable frequency drive instead of pump control valves

7.2.2 Distribution System

o Major Features

= Looped transmission pipelines to the Challis Airport, east and west of US93.

Network “backbone” to connect Butts Subdivision when that project is annexed.
Elimination of pipeline dead ends
(2) US93 bores for Airport loop and supply to eastside transmission extension
Replacement of all old 4-inch Old Town system pipes
Addition of fire hydrants in the Old Town system to improve spacing.
New fire hydrants with new transmission lines.
Ability to convey design year demand flows with fire flow to all areas of the City.
New pressure zones that extend throughout the system

o Distribution Length and Sizes
The table shows the lengths and sizes of new, upgraded, and unchanged pipes in
the distribution system. All existing 4-inch pipes in the system are replaced.
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DIAMETER TOTAL LENGTH NEW

UPGRADE EXISTING
(FEET) (FEET) (FEET) NO CHANGE

(FEET)

6-INCH 69,126 12,397 15,914 40,815
8-INCH 48,313 26,748 5,756 15,809
10-INCH 17,727 0 836 16,891
12-INCH 12,964 510 0 12,454
TOTALS 148,130 39,655 22,506 85,969

o Proposed Design Criteria

IDAPA 58.01.08.501, 542, &548

Idaho Standards for Public Works Construction, most recent edition
ASTM/AWWA Standards such as C651, C654

Conforming construction standards from the City of Challis

System network design to provide fire flow for the design year 2030, during
peak day/peak hour demand, with no location in the system dropping below 20
PSI.

Minimum design year peak day/peak hour pressure — 40 PSI

Maximum design year peak day/peak hour pressure — 90 PSI

7.2.3 Metering
o Major Features

Replace all residential meters with new 5/8 x 3/4 inch, automated read meters.
Reuse existing meter setters & meter boxes.

Replace all commercial meters larger than 5/8 x 3/4 inch with automated read
meters.

Equip the City with a vehicle mounted receiver and laptop computer to read the
meters in “drive-by” mode.

Equip the City with software to process metering downs to work with either the
City’s existing billing, or provide new software billing.

o Distribution Length and Sizes — N/A
o Proposed Design Criteria

Idaho Standards for Public Works Construction, most recent edition
AWWA/ASTM C700-713
Manufacturer's recommendations

7.2.4 Telemetry
o Major Features

Provides enhanced supervisory control and data acquisition (SCADA) for key
system elements like wells, East & West reservoir, and key metering points in
the City.

Provides better security for the drinking water system

City staff will be able to access the SCADA system remotely to evaluate and
respond to alarm conditions

o Distribution Length and Sizes — N/A
o Proposed Design Criteria
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= Proprietary and public domain design criteria
= AWWA/ASTM G200 & G430

7.3 Justification — Most Cost Effective of Meeting Applicable Public Health
Requirements.

Documentation provided in this report demonstrates that Recommended Project #1 is the
most cost effective and environmentally sound alternative for the City. We base this
conclusion on the following:

e The City's water system is not out of compliance with applicable codes and
statutes.

e Recommended Project #1 rectifies all the deficiencies identified by this facility plan.

e Construction of Recommended Project #1will take place within the study area of
the attached environmental document. The environmental document
demonstrates that there will be no significant impact when constructing the
improvements.

e We performed an equivalent uniform annual cost (EUAC) analysis that shows
Recommended Project #1 is the least costly and most economically feasible for the
City.

7.4 Total estimated project cost

The total estimated project cost to implement all the changes identified in Recommended
Project #1 is $8,078,877.

7.5 Certification of Financial Capability

The City will fulfill the certification requirement as part of the funding process for the
capital project it chooses to implement. We have identified Recommended Project
#1(RP#1) as the plan for the City to meet the water system demands for the design year
2030. ltis not prudent for the City to proceed with this total project. Please see Section 8
— Engineer's Recommendations for a listing of priorities we feel the City should follow as it
implements elements of RP#1.

7.6  Availability of Most Suitable Land for the Selected Project
RP#1 utilizes existing City property along with existing rights-of-way in existing roadways.
7.7 Environmental Information Document

See Appendix H.

7.8 Other Implementation Elements

1. Intermunicipal Agreements. None required for RP#1.
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2. Financial Arrangements. The City will seek funding for RP#1 from multiple
sources including IDEQ’s SRF program, USDA-Rural Development grant &
loan. The City will bond for improvements.

3. Operation and Maintenance Requirements. RP#1 will require training for
the operation of the automated meter reading system and billing
procedures. We have estimated these costs in the EUAC analyses. City
staff will also need training to operate, manage, and perform basic repairs
and troubleshooting for the telemetry system. We have estimated these
costs in the EUAC analyses.

4. Project Schedule. The City of Challis is not under a compliance order from
DEQ and there is no compliance schedule that must be adhered to. We
have provided an estimated project schedule in Appendix B.

7.9 Operator Certification.

The City’s current operator certification is adequate for RP#1. See Figure 14, Appendix A.

8 ENGINEER’S RECOMMENDATIONS
8.1 IMPROVEMENT PRIORITIES — A STRATEGIC APPROACH

Recommended Project #1(RP1) is a plan for the development of the City of Challis from
now to the 2030 design year. RP1 addresses heath and safety issues, operation and
maintenance improvements, and expansion of the water system to serve the airport and
growth of the community. RP1 needs strategic implementation for prudent
implementation. “Prudent implementation” has these elements in order of priority:

1. Address health and safety concerns

2. Focus on items that will reduce the operation and maintenance (O&M) costs of the
system

3. Expand the water system to serve the airport and other areas of interest to the City
as the need and demand for service occur

The table below shows the components of RP1 and rates them for the (3) priorities. All
the components except for metering impact all 3 priorities. The category designations:—

SW — Source Water; DS — Distribution System; T — Telemetry; M — Metering match the
designations of the project charts in Appendix D.
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Water Source

CATEGORY DESCRIPTION/ RP1 SOLUTION HEALTH  MINIMIZE SYSTEM
& SAFETY O&M EXPANSION

SwW Vulnerability & Variability of the Garden Creek
HEALTH & .
SAFETY Water Shed. Replace surface water supply with

new groundwater source and recover the capacity ‘/
Garden Creek
Surface of West Well 1.

SW

Recovers O&M costs to operate and maintain the

data for a complete water audit. All the meters
can be read in less than (1) day.

o&M slow sand filter.
SwW Meet future demands with new well in Salmon ‘/
EXPANSION | Aquifer System.
Dead end lines, hydrants on 4-inch lines, sub-
DS standard hydrant spacing. Add pipe loops to tie—in
HEALTH & dead ends; replace 4-inch lines; add new hydrants
SAFETY to add capability to existing system. Add interties ‘/
Fire Fighting | to incorporate groundwater sources to Old Town
system (surface water source replaced with
groundwater).
DS . . .
O&M Replacing old 4-inch pipes reduces leaks. ‘/
DS New pipes and pipe loops top meet system ‘/
EXPANSION | expansion to the airport and future growth
DS Over-pressurized areas of Old Town and Cyprus
HEALTH &
System. Create (4) new pressure zones
SAFETY : . v
P incorporating the change to groundwater for the
ressure X
entire system.
Zones
DS New pressure zones keep maximum pressure to
o&M IDAPA standards. Lower pressures reduce system ‘/
leaks and water loss.
DS Pressure Zone 4 includes both the existing system ‘/
EXPANSION | and will cover the full expansion of the system.
T - . .
HEALTH & Existing systen_1 _h_as minimal supervisory control
and data acquisition (SCADA) capability and no
SAFETY e v
intrusion alarms for key water system elements.
System
Add new telemetry.
Telemetry
T New telemetry allows remote operator access to
the key elements of the system instead of
o&M s o )
requiring a site visit. Key elements include well ‘/
houses and pump stations, storage reservoirs, and
pressure reducing stations.
T Telemetry allows for addition on new key elements
EXPANSION | to the system, such as a new well in the Salmon ‘/
Aquifer system.
Re-meter the City with new “automated read”
M (AMR) water meters. City can read every meter
0&M every month throughout the year and have the ‘/
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We suggest the following ranking of the first priority items:

1. Replace the surface water source with a new groundwater source in the Garden
Creek aquifer system.

2. Construction distribution system improvements to tie the Old Town system into the
new groundwater system, eliminate 4-inch pipes and the fire hydrants that tie to them,
install new and properly spaced fire hydrants, and tie-in dead end lines. Add pressure
reducing stations and isolation valves to create (4) pressure zones which eliminates
service areas that are over-pressurized.

3. Install a telemetry system to improve supervisory control and data acquisition to
protect the water system.

The first priority items automatically fulfill the operation and maintenance (O&M) criteria of
the second priority when they are implemented. Metering is the only stand alone second
priority item. Even though metering is not a health and safety priority, our analysis
indicates the construction cost may be significantly (if not completely) offset by the labor
saving to read the meters and process the water bills. The City may also realize some
lost revenues due to inaccuracies with the old existing meters. We recommend replacing
the meters as soon as possible.
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9 APPENDICES

A.
B.

Figures & Tables

Relevant Engineering Information — Reference Documents — Water
Quality Test Results

User Charge Ordinance and Latest Maintenance Budget
Maps & Charts

Mailing List — Correspondence — Public Participation Information —
Water Rights

Hydraulic Analyses of Existing & Proposed Water System
Improvements

DEQ Sanitary Survey

Environmental Information Document
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U.S. Fish and Wildlife Service

National Wetlands Invento

This map is for general reference only. The US Fish and Wildlife Service is not
responsible for the accuracy or currentness of the base data shown on this map. All
wetlands related data should be used in accordance with the layer metadata found on
the Wetlands Mapper web site.

User Remarks:
In town area showed "no data" when map was first retrieved.

Oct 10, 2013
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Farmland Classification—Custer-Lemhi Area, Idaho, Parts of Blaine, Custer, and Lemhi Counties
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Farmland Classification—Custer-Lemhi Area, Idaho, Parts of Blaine, Custer, and Lemhi Counties

(Challils Water System)
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Farmland Classification—Custer-Lemhi Area, Idaho, Parts of Blaine, Custer, and

Lemhi Counties

Challils Water System

Farmland Classification

Farmland Classification— Summary by Map Unit — Custer-Lemhi Area, Idaho, Parts of Blaine, Custer, and Lemhi Counties
(ID752)

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

31 Calcids-Rubble land-Rock | Not prime farmland 92.8 3.0%
outcrop complex, 50 to 80
percent slopes

48 Dawtonia very gravelly Prime farmland if irrigated 79.2 2.5%
loam, 4 to 8 percent
slopes

53 Dawtonia-Rock outcrop Not prime farmland 484.8 15.6%
complex, 20 to 50 percent
slopes

81 Germer-Dawtonia complex, |Prime farmland if irrigated and 371.9 11.9%
2 to 10 percent slopes reclaimed of excess salts and

sodium

165 Pedoli-Dawtonia complex, 1 | Prime farmland if irrigated 205.8 6.6%
to 4 percent slopes

231 Whiteknob-Leadore Prime farmland if irrigated 0.8 0.0%
complex, 2 to 8 percent
slopes

232 Whiteknob-Zer complex, 2 | Prime farmland if irrigated 1,711.3 55.0%
to 6 percent slopes

241 Yearian very cobbly loam, 1 | Not prime farmland 431 1.4%
to 4 percent slopes, very
stony

256 Zer gravelly loam, warm, 2 to | Farmland of statewide importance, 123.3 4.0%
15 percent slopes if irrigated

Totals for Area of Interest 3,129 100.0%

Description

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.

Rating Options

Aggregation Method: No Aggregation Necessary

Tie-break Rule: Lower

USDA  Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

8

5/22/2013
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