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1 Introduction

Drinking water in Elmore County, Idaho, is supplied by ground water pumped from numerous
public and private wells. In addition, the city of Atlanta drinking water system includes a
surface water intake from the East Fork of Montezuma Creek, and the city of Glenns Ferry water
system includes a surface water intake from the Snake River. Clean, safe water is a vital resource
for the state’s economy and human health. Ground water and surface water are commonly
interconnected, and both are vulnerable to contamination from nonpoint source pollution due to
land use activities (e.g., farming) and point sources (e.g., gas stations) nearby. However,
contamination can be prevented through efforts such as education and the use of best
management practices (BMPs) to avoid or minimize vulnerability from potential contaminant
sources.

Ground water provides over 95% of the drinking water in Idaho and is often taken for granted
since it is concealed underground. Although the quality of ground water in Idaho is generally
good, water quality monitoring shows that Idaho's ground water has been significantly degraded
in certain portions of the state. This localized degradation negatively impacts water quality and
potentially threatens domestic water supplies and other ground water beneficial uses, such as
aquaculture, agriculture, mining, and industrial uses.

Nitrate is one of the contaminants responsible for this degradation and is one of the most
widespread ground water contaminants in Idaho. Precipitation, irrigation, and sandy soils allow
nitrate to percolate through soil and into surface water and ground water. While nitrate is just one
of the potential ground water contaminants in Idaho, more is known about nitrate in Idaho
ground water than other contaminants. In addition, the presence of nitrate is a good indicator of
aquifer vulnerability and the potential for other water quality problems. The Idaho Department of
Environmental Quality (DEQ) has defined and prioritized areas with ground water degradation
by nitrate to most effectively allocate resources for water quality improvement. These areas are
known as nitrate priority areas (NPAs).

This binder serves as the Elmore County Ground Water Quality Improvement and Drinking
Water Source Protection Plan. The information provided is an educational and informational
resource for local governments and land-management entities. It is intended to provide
background information for decision making and to help prioritize and coordinate water quality-
related activities throughout Elmore County. The information in this binder addresses the
following:
e Discusses why nitrates are a concern and describes potential nitrate sources to ground
water, as well as the risks associated with high levels of nitrate in ground water.
e Provides statewide NPA maps and rankings and Elmore County maps identifying current
NPAs within Elmore County.
e Recognizes activities and accomplishments made to improve ground water quality
throughout Elmore County.
o Outlines the general strategies that will be implemented to reduce nitrate contamination
in ground water and protect public water supplies.




Elmore County Ground Water Quality Improvement and Drinking Water Source Protection Plan

e Presents information for protecting sources of public drinking water systems to be used
during the decision-making process.

e Offers a summary of information relating to surface water quality and impaired streams
in Elmore County.

e Provides a list of agency contacts, regulatory directories, and website resources for
technical assistance and resource information.

e Assembles sources of funding for BMP implementation.

¢ Provides multiple public outreach and technical resources for use in strategic planning,

Idaho’s Ground Water Quality Protection Act of 1989 (Idaho Code §39-1) authorized a
comprehensive approach for maintaining and improving Idaho’s ground water quality. The 1996
Idaho Ground Water Quality Plan (GWQP) was written as a result of the act and outlines the
various state and local responsibilities for protecting Idaho’s ground water quality (Ground
Water Quality Council 1996). DEQ is designated as the primary agency to coordinate and
administer ground water quality protection programs for the state. The GWQP is available on
DEQ’s website at www.deq.idaho.gov/media/462972-idaho_gw_quality plan_final_entire.pdf

The GWQP, Idaho Ground Water Protection Interagency Cooperative Agreement (January
2008), and DEQ Policy Memorandum PM00-004, Policy for Addressing Degraded Ground
Water Quality Areas, provide guidance and direction in identifying, delineating, and prioritizing
areas where ground water is significantly degraded.

As the primary agency responsible for ground water quality protection, DEQ chairs the Ground
Water Monitoring Technical Committee. This committee meets periodically throughout the year
to coordinate monitoring projects, share results and protocols, and develop evaluation criteria.
The committee representatives from other agencies include the following:

Idaho Department of Water Resources (IDWR)

Idaho State Department of Agriculture (ISDA)

Idaho Soil and Water Conservation Commission (ISWC)

Idaho Association of Soil Conservation Districts (IASCD)

Idaho public health districts

Idaho Water Resources Research Institute (IWRRI)

Idaho’s universities

Federal agencies (such as the United States Geological Survey [USGS])

DEQ helped develop the Elmore County Ground Water Quality Improvement and Drinking
Water Protection Plan in a collaborative effort with IDWR, ISDA, ISWC, IASCD, Central
District Health Department (CDHD), University of Idaho Extension, and Natural Resources
Conservation Service (NRCS).




Elmore County Ground Water Quality improvement and Drinking Water Source Protection Plan

2 Geologic Setting and Ground Water Conditions

2.1 Physical Setting

Elmore County is located in southwestern Idaho, approximately 53 miles north of Nevada and
53 miles east of Oregon. It is surrounded by Owyhee County to the south, Ada County to the
west, Boise County to the north, and Camas, Gooding, and Twin Falls Counties to the east.
Major drainages include the Middle and South Forks of the Boise River in the north and central
areas of the county, respectively, and the Snake River along the county’s southern border. The
Snake River bounds much of the county on its southern edge, and the North Fork of the Boise
River bounds much of the county on its northwestern edge.

Elmore County can be divided into two general topographic regions: a northern half consisting of
mountainous and forested terrain; and a southern half consisting of sagebrush-covered hills and
south to southwest sloping plains (Figure 2-1). The northeastern boundary follows topographic
features in the mountains; the rest of the county boundaries appear to be surveyed straight lines.
Elevations range from approximately 9,700 feet in the northern mountains to approximately
2,300 feet along the Snake River.

W =

Boise County

27 camas County

i )
] #"ép W w”%
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P S s g

| o
Figure 2-1. Topographic map of EiImore County, Idaho, and vicinity.
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2.2 Regional Geology’

Elmore County primarily consists of two geologic provinces: the Idaho Batholith in the north and
the Snake River Plain in the south. The Idaho Batholith consists primarily of crystalline granitic
rocks that are 65 to 95 million years old. The Snake River Plain generally consists of volcanic
and sedimentary rocks that are less than 11 million years old. Figure 2-2 shows the approximate
locations of the two geologic provinces.

- The granitic rocks in north and central areas of Elmore County are part of the Atlanta Batholith,
the southern section of the Idaho Batholith, which formed between 70 and 90 million years ago.
The typical granite of the Idaho Batholith is pale gray on fresh or broken surfaces, becoming a
pinkish brown color on weathered surfaces. The general topography of the Atlanta Batholith in
Elmore County in is mountains in the north transitioning to hills in the central portion of the
county, with streams and rivers generally contained in steep-walled canyons. In west and central
areas of the county (Danskin Mountains and West Bennett Hills), the southern edge of the
Batholith borders thick sections of rhyolite composed of welded ash flows generated during
volcanic activity in the Snake River Plain..

The Snake River Plain province is divided into two general sections: the eastern and western
Snake River Plain. Elmore County is located in the northeast margin of the western Snake River
Plain. The Snake River Plain in Elmore County is bounded by major faults along its northeastern
and southwestern edges. Based on results from deep oil and gas exploration wells drilled in the
area in 1973, displacement across the range front faults along the Danskin Mountains and Mount
Bennett Hills northeast of Mountain Home are thought to be as much as 9,000 feet. The faulting
along the margins of the western Snake River Plain began about 11 million years ago followed
by rapid subsidence (settling), forming a basin approximately 9-to 10 million years ago. The
‘basin is filled with rhyolite ash, basalt lava flows, and sediments that eroded off the surrounding
hills or were deposited by streams or into lakes. About 10 million years ago, a basalt flow near
the Oregon-Idaho border blocked the westward flowing river systems and a huge lake, referred
to as Lake Idaho, formed. Lake Idaho expanded and contracted over time but is believed to have
been present in the Treasure Valley for some 4 million years. Variations in the level and extent
of Lake Idaho resulted in both lacustrine (lake) and alluvial (stream) sedimentation in the basin
that included volcanic ash, clay, silt, sand, and gravel. Outpouring of basalt lava into the lake
combined with fine-grained lake bottom sedimentation and coarse-grained river deltas form the
bulk of the stratigraphic column in the Snake River Plain of Elmore County.

About 6 million years ago, the water levels in the lake rose so high that a spillway north of
Weiser was crested and a path formed through the basalt layers to drain Lake Idaho through
Hells Canyon. This resulted in the incision of the basin and deposition of coarse-grained river
gravels over the finer-grained lake sediments. Eruption of basalt over and into the clastic
sediments continued during this process.

There are 15 identifiable volcanic vents in the area around Mountain Home. The youngest
volcanic features in the Mountain Home area are cinder cone vents that have 150 to 300 feet of
relief and are located just northeast of Mountain Home. The cinder cones are considered to be
less than 300,000 years old.

1. Most of the geology described in this section was taken from Alt and Hyndman (1995)

2-2
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A general map of the geology at the earth’s surface is provided as Figure 2-2. It shows the
crystalline granitic rocks in the mountains northeast of the Snake River Plain (red and pink
colors), the very earliest silicic volcanic rocks on the northeastern side of the range front faults
(Tmf in maroon) and a combination of basalt volcanic rocks and stream and lake deposits (in the
yellow, tan, and brown colors) to the southwest of the mountains across the Snake River Plain.

Elmore County,

Idaho
N
| Map Key
b Geologic units with
0 10 unit designation.
miles Normal Fault: certain;
dashed where
e ... approximately located;
dotted where
concealed.

Thrust Fault: certain;
dashed where

s approximately located;
dotted where
concealed.

Detachment Fault:
certain; dashed where
RTINS approximately located;

dotted where
concealed.
m Interstate Route.
B US Route.
<> State Route.

Figure 2-2. Geologic map of Eimore County (map legend on the next page).
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Qa.

Qm

Qs
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Geologic Units
Quaternary alluvial deposits

Quaternary moraine and glaciofluvial outwash
Gravels and terraces on western Snake River Plain

Quaternary surficial cover, fluveolian cover on Snake River Plain, alluvial fans
(Snake River Group)

Pleistocene basalt lava

Pleistocene and Pliocene stream and lake deposits

Pleistocene and Pliocene gravels on western Snake River Plain
Pleistocene and Pliocene basalt lava and associated tuff

Miocene felsic volcanic rocks (Idavada volcanics), includes rocks designated as
Tmf (Bond 1968) in Owyhee County and Mount Bennett Hills

Tertiary sedimentary rocks, undifferentiated

Miocene basalt (basalt of Weiser and basalt of Cuddy Mountain) (split with Tpb is
at 5 Ma) (includes rocks shown as Tpb (Bond 1978) in Owyhee County and Mount
Bennett Hills

Eocene granite, pink granite, syenite, thyolite dikes, and rhyolitic shallow intrusive
Eocene granodiorite, granite, diorite, and shallow dacitic intrusive

Miocene felsic volcanic rocks (Idavada volcanics), includes rocks designated as
Tmf (Bond 1968) in Owyhee County and Mount Bennett Hills

Cretaceous granite and granodiorite of the 2-mica suite (Idaho batholith)
Cretaceous tonalite and quartz diorite

Paleozoic/Mesoproterozoic schist and quartzite

2-4
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2.3 Ground Water Presence and Flow

In the northeastern mountains, ground water occurs within fractures in the crystalline rocks and
in valley fill sediments. In the southwestern area (beneath the Snake River Plain), ground water
occurs primarily in interflow zones in the basalt that are fractured and/or contain cinders, and in
local sands and gravels. Recharge to the aquifers in the western Snake River Plain is from
precipitation, underflow (deep ground water flow) across the boundaries of the plain, and
infiltration of surface water from irrigation (Newton 1991, USGS 1994). Ground water flow in
the mountains and hills in northern Elmore County likely follows the general surface
topography; flowing from areas of higher elevations to lower elevations and surface drainage
features. In the regional aquifer of western Snake River Plain, the mapped ground water flow
direction is towards the south and southwest towards the Snake River in areas north of the Snake
River, and to the north in areas south of the Snake River (Newton 1991). Figure 2-3 shows the
general ground water flow directions in the regional aquifer.

There are two types of aquifers in the volcanic and sedimentary rocks of the Snake River Plain:
perched aquifers and a regional aquifer. Perched aquifers form when water from precipitation;
irrigation and septic tank discharge; and leakage from creeks, irrigation canals, and the Mountain
Home Reservoir gets trapped in porous sediments that overlie hard impermeable sediments and
rocks that are not saturated. In perched aquifers, the rate of recharge from the various sources of
water at the surface is greater than the rate of percolation from the perched zone into the deeper
layers (and the regional aquifer) so the local and isolated sediments of the perched zone hold
water. Depth to perched aquifers varies across the region and ranges from a few feet to hundreds
of feet below the ground surface. The regional aquifer is the zone within which all layers are
saturated. Water in the regional aquifer occurs at depths of about 500 feet beneath the ground
surface in the general vicinity of Mountain Home. Water flows in the fractured interflow and
cinder layers within the basalt in southerly and southwesterly directions north of the Snake River
and in a northerly direction south of the river (Figure 2-3).

Near Mountain Home, fine-grained sediments above layers of basalt impede downward water
movement and form perched aquifers; the water levels in perched aquifers are as much as
200 feet higher than water levels in the regional aquifer system. Water eventually moves
downward from these perched aquifers into the regional system (Newton 1991). At Mountain
Home, a local perched water body that is less than 100 feet thick in unconsolidated deposits
supplies water to many domestic wells. A second perched water body of greater areal extent in
basalt rock underlies the unconsolidated deposits.

To the south and west of Mountain Home, the confining unit that underlies the second perched
aquifer pinches out, and ground water moves downward through sediments and younger basalt to
the regional aquifer (USGS 1994). The regional aquifer in the Mountain Home area was declared
a critical ground water area by IDWR in 1982 when regionally declining water levels in the
regional aquifer were observed. A critical ground water area is all or part of a ground water basin
that does not have sufficient ground water to provide a reasonably safe supply for irrigation or
other uses at the current or projected rate of withdrawal.

The range front faults that bound the northeastern edge of the Snake River Plain northeast of
Mountain Home have placed low permeability rhyolite in the foothills adjacent to more
permeable basalt and sand and gravel beneath the plain. This faulting and displacement of rock
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types has created a hydrologic boundary condition that limits recharge to the aquifer from the
adjacent mountains and results in declining water levels in the Mountain Home area as more
ground water is being withdrawn than is being recharged. '

p " Camas County

Gooding County

5 10 20 N ¢ Owyhee County ™,

2.4 Ground Water Quality

Nitrate is present in shallow ground water beneath southern Elmore County at concentrations
that occasionally exceed the drinking water standard of 10 milligrams per liter (mg/L). Arsenic
has been detected in exceedance of the drinking water standard of 0.010 mg/L in ground water
throughout Elmore County. ;
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3 Statewide Nitrate Priority Areas and Rankings

As part of the goal to restore degraded ground water, DEQ has developed-a list of NPAs.
throughout the state where ground water has been compromised due to nitrate contamination.
The list ranks NPAs in the state based on severity of nitrate degradation; a ranking of 1 indicates
the most severely impacted area in the state. A statewide map depicting current NPAs and
rankings is provided in this section.

In 2001, DEQ, in consultation with the Ground Water Monitoring Technical Committee— -
comprised of staff from IDWR, ISDA, USGS, and the Idaho public health districts—delineated
nitrate-degraded ground water areas using ground water quality monitoring analytical results
combined with hydrogeologic and land use data. The first NPA delineation document was
published in 2002. These initial NPAs can be viewed on DEQ’s website at
www.deq.idaho.gov/media/472607-final_nitrate_priority area_ranking 2002.pdf.

Data used to define and rank the priority of each area are updated on a continual basis. However,
updated NPA delineations and rankings only occur about every 5 years. The most recent
delineation document was published in 2008 based on data collected prior to 2007 and is located
on DEQ’s website at www.deq.idaho.gov/media/471611-ranking 2008.pdf. DEQ began
reevaluating the NPAs in 2012. The areas, boundaries, and ranking will be updated by
incorporating data collected from 2007-2011.

The main criteria in identifying a NPA requires 25% of the ground water samples collected, in a
hydrogeologically similar area, contain nitrate levels greater than or equal to 5 mg/L or one-half
of the 10 mg/L federal drinking water standard for nitrate.

Areas are ranked based on criteria such as population, existing water quality, water quality
trends, and other factors. The process also accounts for impacts on the beneficial uses (other than
water supply) of an area’s ground water.

Figure 3-1 shows 32 NPAs in Idaho, along with their rankings. Figure 3-2 is a map of the NPAs
in DEQ’s Boise region (Washington, Payette, Gem, Boise, Canyon, Ada, Owyhee, and Elmore
Counties).

Table 3-1 summarizes the 2008 statewide ranking of NPAs, with data showing nitrate levels in
each area.
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Figure 3-1. Map of 32 nitrate priority areas designated in Idaho, 2008.
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Figure 3-2. Nitrate priority areas in the idaho Department of Environmental Quality's Boise region.
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4 Elmore County Nitrate Priority Area Maps

The maps in Figure 4-1, Figure 4-2, and Figure 4-3 show the current NPAs identified for Elmore
County. The NPA boundaries depicted on these maps are approximate, and the boundaries will
change following the 2012 delineation process.

If you own a well and live in one of the NPAs, it is particularly important to test your well water
on a regular basis. If your well is not in an NPA, this does not rule out the potential for nitrate
contamination, so testing your well water regularly is still recommended. See Tab 14, Public
Information and Outreach Materials, for private well owner information and analytical laboratory
contacts.

More information is provided about nitrates in ground water on DEQ’s website at
www.deq.idaho.gov/water-quality/ground-water/nitrate.aspx.

An interactive map-based source of information on ground water quality areas where nitrate
concentrations potentially degrade drinking water quality is found at
mapcase.deq.idaho.gov/npa. If 25% of ground water samples collected in an area contain nitrate
levels greater than or equal to one-half the federal drinking water standard (i.e., greater than or
equal to 5 mg/L), the area qualifies as an NPA. The federal drinking water standard for nitrate, as
set by the United States Environmental Protection Agency (EPA), is 10 mg/L.

To view an interactive map-based source of information on ground water quality analytical data
collected by DEQ (or DEQ contractors), go to mapcase.deq.idaho.gov/gwg/.
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5 Nitrate, Potential Nitrate Sources, and Other Ground Water
Contaminants

5.1 Why is Nitrate a'Concern?

Ground water supplies 95% of the water used in Idaho households and provides drinking water
to more than 200 Idaho cities and towns. High levels of nitrate in drinking water are associated
with adverse health effects. Therefore, strategies aimed at eliminating or minimizing nitrate
contamination in the environment are critical.

Nitrate is a form of nitrogen. Nitrogen is an essential nutrient for plant growth; its compounds
are vital components of plant foods and fertilizers. A variety of sources generate nitrate, such as
precipitation, septic sewer systems, plants, waste from animals, nitrogen-based fertilizers, and
other organic matter that returns nitrate to the soil as it decomposes.

Nitrate is the most widespread contaminant in Idaho’s ground water; it is also the most
preventable. In fact, it is “the most widespread contaminant found in Idaho ground water and the
most common contaminant identified in public water drinking systems” (DEQ 2001). Nitrate
levels in ground water serve as an indicator of the likelihood that other contaminants will reach
the aquifer. While many other contaminants have been identified in Idaho ground water, nitrate’s
abundance, chemical mobility, and clear association with widespread land uses establishes it as a
priority contaminant.

Ground water quality monitoring data collected by DEQ, IDWR, ISDA, and USGS revealed
nitrate concentrations, in some areas of Idaho, above or near the maximum contaminant level
(MCL) for drinking water established by EPA.

5.2 Drinking Water Maximum Contaminant Level

The drinking water MCL is the highest permissible level of contaminant in drinking water for it
to be deemed suitable for human consumption. EPA has established federal drinking water
standards, called MCLs, for many contaminants; the MCL for nitrate is 10 mg/L. The Idaho
ground water quality standard for nitrate in drinking water is also 10 mg/L. Nitrate
concentrations of 2 mg/L or greater generally indicate an anthropogenic (human-caused) impact
to ground water.

People who rely on private wells for their drinking water supply are particularly at risk of
exposure to high levels of nitrate and other contaminants. Private well owners are not required to
test their water on a regular basis and may not be aware a problem exists. See Tab 14, Public
Information and Outreach Materials, for private well owner information and analytical laboratory
contacts. Public water systems (PWSs) are subject to the Safe Drinking Water Act and are
required to test regularly. Nitrate levels in public drinking water must be below 10 mg/L MCL.
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5.3 Health Effects

Elevated nitrate levels can pose a health threat for both humans and animals and can be an
indicator of other water quality problems. The MCL of 10 mg/L is based on studies assessing the
risk of developing methemoglobinemia (also known as blue baby syndrome) in infants as a result
of exposure to nitrates. Methemoglobinemia is the inability to absorb oxygen in the blood
system. Nitrate levels above the regulatory level have been associated with methemoglobinemia.
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