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Idaho ranks as one of the top five States in the United States for
volume of ground water used. Total ground-water pumpage was about 6.3
billion gallons per day in 1980 (U.S. Geological Survey, 1985, p. 193).
Between 1980 and 1985, an increasing demand for ground water accom-
panied a statewide population growth of 6.4 percent (Allan Porter, Idaho
Department of Commerce, oral commun., 1986). (See distribution of popula-
tion in fig. 1.)

Although quantities of ground water for public and rural use are
only about 3 percent of total ground-water pumpage, ground water is cur-
rently the principal source of more than 90 percent of public water supplies
and 79 percent of rural-domestic and livestock supplies; these are large
percentages compared to those of most other States. Many drinking-water
supplies are pumped from relatively shallow aquifers (fig. 2), where the
potential is large for degradation of ground water by land- and water-use
activities.

Idaho’s economy is dominated by agriculture and agriculture-related
businesses such as food and meat processing, feedlots, dairies, aquaculture,
and farm chemical, feed, fuel, or equipment supply. The most agriculturally
developed and intensely populated areas in the State are valley lowlands
and plains. These areas generally receive only 8 to 12 inches of precipita-
tion per year. From about May to October, billions of gallons of both sur-
face and ground water are applied to crops and pastureland each day to sup-
plement infrequent rainfall.

Many potential sources of ground-water degradation are associated
with agriculture or agriculture-related activities. Irrigation practices and land
application of billions of gallons of wastewater from agriculture-related ac-
tivities are major sources of recharge to many aquifers in the State and are
direct or indirect sources of contaminants such as nitrate, iron, organic com-
pounds, and bacteria. More importantly, recharge from land-use activities
may transport contaminants from land surface to ground-water systems (fig.
3).

However, the most significant known and potential sources of ground-
water contaminants are related to urban land use. The Idaho Department
of Health and Welfare identified 17 land- and water-use activities as poten-
tial sources of ground-water contamination (Burr, 1986). Of these 17 ac-
tivities, contamination is most frequently related to movement, storage, or
transfer of petroleum or hazardous materials and land disposal of solid and
liquid wastes.

Six hazardous-waste sites, including one commercial disposal facility
near Grand View (Owyhee County), currently are regulated under the
Resource Conservation and Recovery Act (Rcra) of 1976 (fig. 34). Four
additional sites have been included on the National Priorities List (NeL) of
hazardous-waste sites (U.S. Environmental Protection Agency, 1986¢) for
assessment and cleanup action under the Comprehensive Environmental
Response, Compensation, and Liability Act (CERcLA) of 1980. Known or
potential ground-water contaminants at RCRA and CERCLA sites include
solvents, wood preservatives, polychlorinated biphenyls (pcB’s), petroleum
products, and ore-processing wastes (lead and cadmium). An additional 39
sites, which currently are not subject to RCRA or CERCLA regulation, have
received a preliminary site assessment, have potential or known ground-
water contamination, or are awaiting further evaluation before monitoring
or cleanup activities may be considered. In addition, the U.S. Department
of Defense (pop) has identified four sites at one facility where contamina-
tion has warranted response action.

Ground water in Idaho can be divided into two major types—
nonthermal (temperature less than 26 °Celsius) and thermal (26 °Celsius
or greater) (Wood and Low, 1987). Chemical characteristics and suitabil-
ity for use of ground water differ throughout the State. In general, nonther-
mal ground water has good to excellent chemical quality, is suitable for
most uses, and meets national drinking-water standards (U.S. Environmental
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Figure 1. Selected geographic features and 1985 population distribu-
tion in Idaho. A, Counties, selected cities, and major drainages. 8,
Population distribution, 1886; each dot on the map represents 1,000 people.
(Source: 8, Data from U.S. Bureau of the Census 1880 decennial census
files, adjusted to the 1985 U.S. Bureau of the Census data for county
populations.}

Protection Agency, 1986a,b). In localized areas, use of very mineralized

nonthermal water may be restricted for health, economic, or esthetic reasons.

The quality of thermal ground water also is generally good for many uses,

but concentrations of a few constituents in thermal water may exceed

drinking-water standards or may be harmful to livestock or selected crops
in some areas. Use of thermal water for crop and pasture irrigation can
result in an accumulation of salts in soils.

Ground-water-quality data are sparse in most parts of the State, and
few data are available to describe temporal variations of water quality in
most aquifers. Although numerous local, State, and Federal agencies, as
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PRINCIPAL AQUIFER AND SUBDIVISIONS
Numeral and letter form aquifer number
in figure 2C

VALLEY-FILL AQUIFERS B
Valley fill. nonthermal (1A}
Valley fill, thermal (1B)

, BASALT AQUIFERS
Basalt, nonthermal 12A)
Basalt, thermal (2B|

| SEDIMENTARY AND VOLCANIC AQUIFERS
Sedimentary and volcanic, nonthermal (3A)
Sedimentary, thermal (3B)

THERMAL WATER USE
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Figure2. Principal aquifers and related water-quality data in Idaho. A4, Principal aguifers. B, Thermal water-use areas. €, Selected water-quality consti-
tuents and properties, as of 1970-86. (Sources: A, U.S. Geological Survey, 1985; Burr, 1986. 8, Yee and Souza, 1984. C, Analyses compiled from U.S. Geclogical
Survey files; national drinking-water standards from U.S. Environmental Protection Agency, 1986a,b.)
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WASTE SITE — Darker symbol indicates
site where contaminants were detected
in ground water. Numeral indicates more
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Figure 3. Selected waste sites and ground-water-quality information in Idaho. A4, Comprehensive Environmental Response, Compensation, and Liability
Act (CERCLA) sites, as of July 1986; Resource Conservation and Recovery Act (RCRA) sites, as of July 1986, Department of Defense Installation Restoration
Program (IRP) sites, as of September 1985; and other selected waste sites, as of July 1986. B, Areas of human-induced or potential contamination and location
of frequently reported incidences of spillage, as of July 1986. €, Municipal landfills, as of July 1986. (Sources: A, Cathy Ardakan, U.S. Environmental Protection
Agency, written commun., 1986; Deborah Flood, U.S. Environmental Protection Agency, written commun., 1986; J_E. Jankowski, Idaho Department of Health
and Welfare, written commun., 1986; S.L. Lund, Idaho Department of Health and Welfare, oral commun., 1986; U.S. Department of Defense, 1986. &, Yee
and Souza, 1984; W.G. Graham, Idaho Department of Water Resources, written commun., 1986; Idaho Department of Health and Welfare, 1986b. €, J.E. Jankowski,
Idaho Department of Health and Welfare, written commun., 1986.)
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well as private organizations, collect and analyze hundreds of ground-water
samples each year (Parliman and Brower, 1985), methods of data storage
are different. Publication or distribution of data may be limited. Also, sam-
pling methods and onsite sample preservation techniques are not standar-
dized among the many agencies, and comparability of historical and cur-
rent data may be questionable both within and among agencies. Analyses
of synthetic organic, pesticide, and petroleum compounds are sparse, but
a national survey by the U.S. Environmental Protection Agency (EPa) in
1981 indicated low-level contamination by synthetic organic compounds
in 8 of 14 Idaho public water supplies (Westrick and others, 1984).

WATER QUALITY IN PRINCIPAL AQUIFERS

Seventy aquifers have been identified in Idaho, but some are
limited in extent and yield insignificant amounts of water (U.S.
Geological Survey, 1985, p. 193). Three principal aquifers have
been defined and are characterized by their distinctive geology (fig.
2A4)—valley-fill aquifers, basalt aquifers, and sedimentary and
volcanic aquifers.

Valley-fill aquifers consist of unconsolidated sediments in
intermontane valleys; water-yielding zones are most commonly un-
confined. Recharge to valley-fill aquifers is primarily from infiltra-
tion of precipitation and leakage from surface-water sources. The
chemical character of water in these aquifers is extremely varied,
because of the diverse composition of aquifer materials. Principal
valley-fill aquifers are located in northern and southeastern Idaho,
and in the central Idaho mountains.

Basalt aquifers are characterized by numerous basalt flows
and thin, interbedded sediments or pyroclastics. Water-yielding
zones may be confined or unconfined. Major sources of recharge
are infiltration of irrigation water; seepage from canals, streams,
and rivers; and underflow from tributary basins. The principal basalt
aquifer, which is the largest yielding aquifer in the State, underlies
the eastern Snake River Plain (Sun, 1986).

Sedimentary and volcanic aquifers consist of unconsolidated
sediment with basalt and felsic rock and interbedded shale and sand-
stone. Water-yielding zones may be confined or unconfined. Ma-
jor sources of recharge are infiltration of irrigation water and
seepage from canals and rivers. Principal aquifers of this group
chiefly underlie the western Snake River Plain.

Each of these principal aquifers contains both nonthermal
and thermal ground water. Generalized locations of inventoried ther-
mal water resources are included in figure 2B. Nonthermal water
may be from confined or unconfined water-yielding zones, com-

monly less than 400 feet below land surface. Nonthermal water is
used mainly for domestic, irrigation, and industrial purposes. Ther-
mal water is commonly from confined zones more than 400 feet
below land surface and is used most commonly for irrigation,
aquaculture, space heating, health spas, or recreation. Zones of
mixed thermal and nonthermal water are common and can result
from upward leakage of thermal water in open well boreholes or
through faulted and fractured rock.

Significant thermal-water resources are associated with
valley-fill aquifers in southeastern Idaho, basalt aquifers near Twin
Falls and Burley, and all the sedimentary and volcanic aquifers in
southwestern Idaho. Statewide, about 21,800 acres are designated
as known geothermal resource areas and nearly 15 million acres
(about 30 percent of the State) are classified as potentially valuable
for geothermal exploration (Young and Mitchell, 1973). Although
the potential volume of thermal water is relatively small compared
with that of nonthermal water, water users in many parts of Idaho
rely on thermal-water supplies for most nondrinking water needs,
particularly for irrigation.

BACKGROUND WATER QUALITY

A graphic summary of selected water-quality variables com-
piled from the U.S. Geological Survey’s National Water Data
Storage and Retrieval System (WATSTORE) is presented in figure
2C. The summary is based on dissolved-solids, hardness (as calcium
carbonate), nitrate plus nitrite (as nitrogen), fluoride, and pH
analyses of water samples collected from 1970 to 1986 from the
principal aquifers in Idaho. Data for both nonthermal and thermal
water are shown for each principal aquifer. Percentiles of these
variables are compared to national standards that specify the max-
imum concentration or level of a contaminant in drinking-water
supply as established by U.S. Environmental Protection Agency
(1986a,b). The primary maximum contaminant level standards are
health related and are legally enforceable. The secondary maximum
contaminant level standards apply to esthetic qualities and are recom-
mended guidelines. The primary drinking-water standards include
a maximum concentration of 10 mg/L (milligrams per liter) nitrate
(as nitrogen) and 4 mg/L fluoride; the secondary drinking-water
standards include maximum concentrations of 500 mg/L dissolved
solids, 6.5-8.5 units of pH, and 2 mg/L fluoride. In addition, a
summary of the maximum values for selected water-quality prop-
erties or constituents in the principal aquifers is given as follows:

Maximum values for selected water-quality properties or constituents, 1970-86
(Data from U.S. Geological Survey water-quality files)
(Properties or dissolved constituents reported in degrees Celsius, °C; milligrams per liter, mg/L; or micrograms per liter, pg/L}

PRINCIPAL AQUIFERS

Vallay-fill Basalt Sedimentary and volcanic
PROPERTY OR CONSTITUENTS Nonthermal Thermal Nontharmal Thermal Neonthermal Thermal
Temperature (°C) 25.5 95.0 25.5 76.0 255 8.5
Alkalinity, total (mg/L as CaCO,) 810 430 520 630 1,580 830
Dissolved solids {calculated sum
of constituents, mg/L) 6,600 3,600 1,800 1,000 2,400 1,000
Hardness (mg/L as CaCO;) 1,600 330 610 280 1,700 250
pH 9.8 9.2 11.6 93 9.6 10.2
Chloride {mg/L as CI) 3,900 2,100 830 83 430 88
Fluoride {mg/L as F} 1 14 7 13 17 30
Nitrate plus nitrite (mg/L. as N) 25 1.5 22 2 29 3.8
Sodium {mg/L as Na) 2,000 1,300 470 330 570 330
Sulfate (mg/L as SQ,) 1,100 270 420 170 1,400 240
Arsenic (pg/L as As) 170 510 23 18 68 80
Boron (ug/L as B) 2,400 7,800 330 2,200 1,700 2,100
Iron (ug/L as Fe) 18,000 40 7,000 50 6,100 410
5,100 10 7,700 110

Manganese (pg/L as Mn) 3,200 520




Nonthermal Water

Chemical quality of nonthermal water generally is suitable
for most uses and does not exceed the national drinking-water stand-
ards. Very mineralized ground water occurs naturally in localized
areas statewide, particularly in sediments where nonthermal and
thermal waters mix or where water is confined in organic-rich
sediments. Very mineralized water may restrict water use because
of health, economic, and esthetic reasons.

Nonthermal water in all aquifers contains predominantly
calcium, magnesium, and bicarbonate ions or calcium, sodium, and
bicarbonate ions. Where nonthermal water is very mineralized, pH
or concentrations of dissolved solids, sulfate, chloride, fluoride,
arsenic, iron, manganese, or selenium may be unusually large and
may exceed primary and secondary drinking-water standards.
Extremely hard water or anomalously large concentrations of
alkalinity, sodium, or boron can make the water unsuitable for some
domestic, industrial, or agricultural uses. Shallow, nonthermal water
can become more mineralized by upward leakage of thermal water
or by downward percolation of thermal water used for irrigation.

In most instances, very mineralized water is the result of
natural geologic and hydrologic conditions in aquifers. Maximum
concentrations of constituents generally are associated with non-
thermal water in fine-grained lake or stream deposits in the valley-
fill or sedimentary and volcanic aquifers. Anomalously large or
restrictive concentrations of some trace metals, most commonly iron
and manganese, may be related to land- and water-use activities.
For example, maximum concentrations of iron and manganese in
nonthermal water from basalt aquifers resulted from land applica-
tion of food-processing wastewater (Parliman, 1986a).

Chemical characteristics of nonthermal water in principal
aquifer groups (numbers 14, 24, and 34 in fig. 2C) were relatively
uniform. At least 75 percent of dissolved-solids concentrations did
not exceed the secondary drinking-water standard of 500 mg/L.
Most nonthermal water was moderately hard to very hard; therefore,
many consumers prefer to soften their water. More than 90 per-
cent of the nitrate (as nitrogen) concentrations did not exceed the
primary drinking-water standard of 10 mg/L, but many concentra-
tions in nonthermal water were larger than the estimated natural
background level of about 1 mg/L (few nonthermal water-quality
data before intensive land use are available). More than 90 percent
of the pH values for nonthermal water were within the established
drinking-water range of 6.5 to 8.5. More than 75 percent of the
fluoride concentrations in nonthermal water were smaller than 0.8
mg/L. Optimum State recommended limits for fluoride in public
water supplies in Idaho, based on annual average maximum daily
air temperatures, range from about 1.8 to 2.4 mg/L (Parliman 1983,
1986b).

Although nitrate plus nitrite (as nitrogen) concentrations com-
monly are smaller than 1 mg/L statewide, the median concentra-
tions are largest in nonthermal water. Annual or seasonal increases
in nitrate plus nitrite (as nitrogen) concentrations or concentrations
that exceed about 2 mg/L probably indicate degradation of ground-
water quality from land- and water-use activities. The largest me-
dian nitrate plus nitrite (as nitrogen) concentration was in nonthermal
water from the basalt aquifers. Most of the basalt aquifer data were
from the eastern Snake River Plain—an area of intensive and varied
agricultural, industrial, and urban development.

Water-yielding zones that produce methane gas occur in areas
with nonthermal and thermal water, principally in the sedimentary
and volcanic aquifers of the western Snake River Plain and northern
Owyhee County. Methane-producing wells are common throughout
these areas, but areal and vertical distribution of ground-water
related methane resources are generally unknown.

Thermal Water

Thermal water is suitable for many uses and contains
predominantly sodium, bicarbonate, and sulfate ions or, rarely,
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sodium and chloride ions. In some areas, pH or concentrations of
dissolved solids, sodium, fluoride, arsenic, or boron exceed primary
and secondary drinking-water standards, and can be harmful to
livestock or some crops, or can result in an accumulation of salts
in soils.

In contrast to nonthermal ground water, chemical
characteristics of thermal water in principal aquifers (numbers 1B,
2B, and 3B in fig. 2C) were diverse and often distinctive. Median
values for dissolved solids, pH, and fluoride were larger in ther-
mal water than in nonthermal water, but median values for hard-
ness and nitrate (as nitrogen) were smaller in thermal water than
in nonthermal water. The largest median dissolved-solids concen-
tration was from thermal water in the valley-fill aquifers in
southeastern Idaho. Hardness of thermal water in valley-fill and
basalt aquifers ranged widely from soft to very hard; however,
nearly 90 percent of the water in sedimentary and volcanic aquifers
was soft. Nitrate plus nitrite (as nitrogen) concentrations were con-
sistently small in thermal water. At least 50 percent of the nitrate
plus nitrite (as nitrogen) concentrations from thermal waters in all
aquifers were less than the detection limit of 0.1 mg/L, an indica-
tion that thermal water is not being degraded by land-use activities.
The largest median pH and fluoride concentration were from thermal
water in sedimentary and volcanic aquifers.

EFFECTS OF LAND USE ON WATER QUALITY

Most known and potential sources of ground-water con-
tamination have been ranked on the basis of risk of harm and
drinking-water standards (Idaho Department of Health and Welfare,
1985c). The ranking is as follows, from greatest to least risk:
petroleum handling and storage; feedlots and dairies; landfills and
hazardous-waste sites; land application of wastewater; hazardous-
material handling; pesticide handling and use; land spreading of
sludge and solid or liquid septic-tank pumpage; surface runoff; pits,
ponds, and lagoons; radioactive substances; fertilizer application;
septic-tank systems; mining, including oil and gas drilling; wells
(injection, geothermal, domestic); and silviculture activities.
Ground-water contamination from these land- or water-use activities
can be caused by large concentrations of one or more of the
following constituents: dissolved solids; sulfate; chloride; fluoride;
sodium; nitrogen compounds; phosphate compounds; trace metals
including iron, manganese, or zinc; radiochemicals; detergents;
pesticides; toxic metals such as cadmium or chromium; petroleum
products; or hazardous organic chemicals including solvents, wood
preservatives, and pcB’s (Yee and Souza, 1984; S.L.. Lund, Idaho
Department of Health and Welfare, oral commun., 1986). Biological
contaminants include bacteria, viruses, and possibly giardia lamblia.

In 1985, the Idaho Department of Health and Welfare (1986b)
established a Contamination Log to record occurrences of potential
or known ground-water contamination. The log is a compilation
of information about spills in nine categories of contaminants, in-
cluding pesticides and releases of chernicals from mining, landfills,
and other activities. As of January 1, 1986, 252 incidents of potential
or known contamination were recorded; however, records before
1980 are sparse. Although documentation and reporting of incidents
have not been consistent statewide, incidents reported since 1980
generally are located in urban areas and frequently are associated
with movement, storage, or transfer of petroleum or hazardous
materials and land disposal of solid and liquid wastes.

Waste-disposal sites and known or potential areas of ground-
water contamination are shown in figure 3. Figure 34 shows loca-
tions of the following: (1) 4 cErRcLA (Superfund) hazardous-waste
sites; (2) 6 RCrA hazardous-waste sites; and (3) 51 other sites which
include 12 industrial or municipal/industrial waste-disposal sites
and 39 sites, not currently regulated under RCRA Or CERCLA, that
have potential or known hazardous-materials contamination. Con-
taminants commonly associated with waste- disposal sites are in-
dustrial solvents, wood preservatives (creosote, pentachlorophenol),
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PCB’s, petroleum products, and ore-smelting wastes (lead and
cadmium).

As of September 1985, 12 hazardous-waste sites at 2 facilities
in Idaho had been identified by the U.S. Department of Defense
as part of their Installation Restoration Program (IRP) as having
potential for contamination (U.S. Department of Defense, 1986).
The IrP, established in 1976, parallels the Epa Superfund program
under cercLA of 1980. The Epa presently ranks these sites under
a hazard ranking system and may include them in the npL. Four
sites at one facility (fig. 34) were considered to present a hazard
significant enough to warrant response action in accordance with
cERcLA. Ground water at 1 of the 12 sites at the U.S. Air Force
Base near Mountain Home is being monitored and evaluated as part
of the 1rP.

Figure 3B shows major areas where the potential exists for
degradation of ground-water quality because of nonsewered urban
and industrial development, agricultural irrigation, drain-well use,
Idaho National Engineering Laboratory activities, and major mining
and related processing activities. Most contamination occurs in
discrete locations; therefore, patterns in figure 3B represent those
areas of the State with the greatest potential for or frequency of
contamination from a particular source. Generalized areas where
known and potential ground-water contamination are most frequently
reported in the Department of Health and Welfare’s Contamina-
tion Log are also shown in this figure. Naturally impaired water
quality occurs locally in every part of the State, but in most in-
stances, data on very mineralized water are most complete in areas
with thermal, mixed thermal, and nonthermal water-yielding zones.

Contaminants associated with nonsewered urban and in-
dustrial development near Coeur d’Alene and Boise include the
following: dissolved solids, nitrate, bacteria, iron, manganese, toxic
organic wastes from household chemicals such as trichloroethylene
(TCE), petroleum products (pesticides, solvents, wood-treatment
products), and food-processing wastes (Jones and Lustig, 1977;
Idaho Department of Health and Welfare, 1985b). Several
hazardous-waste sites, currently regulated or being evaluated for
RCRA action, are located in these areas (fig. 34). Valley-fill aquifers
in northern Idaho are particularly susceptible to contamination from
surface sources. The largest valley-fill aquifer in northern Idaho
was designated as a ‘‘sole source aquifer’’ (sole or principal source
of drinking water) in 1976 under the Safe Drinking Water Act (Jones
and Lustig, 1977).

The State’s only commercial hazardous waste-disposal site,
in northern Owyhee County, overlies numerous nonthermal and
thermal water-yielding zones of the sedimentary and volcanic aquifer
group. Some organic contaminants have been detected in ground
water at the site (S.L. Lund, Idaho Department of Health and
Welfare, oral commun., 1986). Concern exists not only for fur-
ther contamination and migration of contaminants, but also for
spillage of hazardous materials being transported to the site on
highways.

Contaminants associated with irrigation and street or highway
drain wells include suspended sediments, dissolved solids, bacteria,
sodium, chloride, nitrate, phosphate, organic compounds (including
pesticides), and lead. Of these constituents, suspended sediments,
bacteria, and lead may pose a risk to some domestic ground-water
supplies (Idaho Department of Health and Welfare, 1985a). Nearly
1,900 drain wells have been inventoried in Idaho, and of these,
1,590 are in use, primarily in the eastern Snake River Plain (W.G.
Graham, Idaho Department of Water Resources, oral commun.,
1986). All injection wells, authorized for construction and use within
the area overlying the eastern Snake River Plain, are Epa subclass
V (nonhazardous or nonradioactive fluid injection). Current injec-
tion wells probably present minimal hazards to regional ground-
water quality. However, because the eastern Snake River Plain
basalt aquifer is being considered for *‘sole source aquifer’” designa-

tion, this widespread disposal practice is being closely monitored
by the Idaho Department of Water Resources.

The Idaho National Engineering Laboratory encompasses
about 980 square miles and overlies part of the eastern Snake River
Plain basalt aquifer. The facility, which was established in 1949
to build and test nuclear reactors, currently stores chemical radio-
active wastes from this and other sites across the United States.
Contaminants associated with these activities include dissolved
solids, sodium, sulfate, chloride, nitrate, chromium, solvents, and
radionuclides including tritium, strontium-90, iodine-129, cobalt-60,
cesium-137, and plutonium (Robertson and others, 1974; Leenheer
and Bagby, 1982; Lewis and Jensen, 1984; Yee and Souza, 1984).
Concern exists for both migration of contaminants from the site
and spillage of materials being transported to the facility.

Known and potential contaminants from mining and related
processing activities in northern and southeastern Idaho include
phosphate compounds, fluoride, radiochemicals, and metallic trace
elements such as arsenic, cadmium, chromium, iron, lead,
manganese, and zinc (Parliman and others, 1980; Jacobson, 1982,
1984; Yee and Souza, 1984; and S.L. Lund, Idaho Department of
Health and Welfare, oral commun., 1986). Cyanide, mercury, and
arsenic also are potential contaminants in several mountain valleys,
principally in central Idaho.

Locations of municipal landfill sites are shown in figure 3C.
Landfills receive domestic, agricultural, and industrial-waste
materials including aquaculture sludge, municipal waste-treatment
sludge, liquid and solid septic-tank wastes, and probably small quan-
tities of hazardous wastes. Effects of landfills on ground-water qual-
ity currently (1986) are not being monitored routinely.

POTENTIAL FOR WATER-QUALITY CHANGES

Degradation of water quality from migration of petroleum
and hazardous wastes from numerous disposal, storage, transfer,
or spillage sites is a primary concern in urban areas. In the basalt
aquifer of the eastern Snake River Plain, water quality may also
be affected by agricultural practices and the widespread use of drain
wells, land spreading of wastes, and disposal of low-level radioac-
tive and chemical waste at the Idaho National Engineering
Laboratory. The potential exists for water quality to be affected
by increased concentrations of trace metals in ground water in the
mining district in northern Idaho and phosphate-ore and fertilizer
processing areas in southeastern Idaho. Areas with the most inten-
sive land-use activities and the greatest potential for land- or water-
use effects on ground-water quality are in both the eastern and the
western Snake River Plain and in the northern Idaho valleys.

Background water-quality data are sparse in Idaho, par-
ticularly in recharge areas. Few analyses are available on organic
compounds, such as pesticides and toxic wastes from household
and industrial chemicals. The potential effectiveness of some
ground-water management activities may be affected by lack of long-
term, comprehensive monitoring programs.

GROUND-WATER QUALITY MANAGEMENT

Management of ground-water resources and protection of
these resources from contamination are the responsibilities of the
Idaho Department of Water Resources (IpDwR), Department of
Lands; Department of Agriculture; and Department of Health and
Welfare, Division of Environment (Bureau of Water Quality and
Bureau of Hazardous Materials). Limited protection of ground-water
resources presently (1986) is provided through statewide regula-
tions for various activities.

Regulatory and administrative authority for ground-water
protection is provided by State statutes and Federal regulations. The
IDWR has authority to assess ground-water resources, including
aquifer mapping and data collection of nonthermal and thermal




resources, and federally delegated responsibility to regulate injec-
tion wells. The Idaho Department of Lands is responsible for pro-
tection of ground water from oil and gas drilling operations. This
agency also directs State programs in surface mining, dredge
mining, and rural forestry—activities that can result in ground-water
contamination. The Idaho Department of Agriculture has been
delegated responsibility for the Federal Pesticides Enforcement
Program.

Most State statutes and federally delegated authority are the
responsibility of the Idaho Department of Health and Welfare, in-
cluding regulation of General Water Pollution Control and Public
Water System programs. The Division of Environment, Water
Quality Bureau, of the Idaho Department of Health and Welfare
is the lead agency in managing the quality of Idaho’s ground water.
In 1983, the Water Quality Burcau published the State’s first com-
prehensive Groundwater Quality Management Plan (Martin, 1983),
which outlines a coordinated approach to ground-water quality
management among several State agencies. Since 1983, a manage-
ment strategy has been developed for the basalt aquifer of the eastern
Snake River Plain (Idaho Department of Health and Welfare,
1986a). Regulations or guidelines have been revised or established
for 16 potential contaminant sources, and 10 original program
elements are ongoing or have been completed, including hazardous-
waste regulations and the Contamination Log.

A second edition of the Groundwater Quality Management
Plan was published in 1985 (Idaho Department of Health and
Welfare, 1985c) to update work on ground-water-quality programs,
assess the current status of the plan, and propose additional direc-
tion for Idaho’s ground-water-quality management. Current ground-
water management priorities include establishment of a manage-
ment strategy for valley-fill aquifers in northern Idaho; ground-water
policy and water-quality standards (selected inorganic and organic
compounds); a dedicated statewide monitoring program; guidelines
for cyanide leachates and feedlots; and regulations for underground
storage tanks, land application of wastewater, and pesticide con-
tainer and equipment rinse-water handling.

Ground-water-quality monitoring data are obtained primarily
through the State’s drinking-water program. This program consists
of about 2,600 public-supply systems that are analyzed periodically
for selected water-quality characteristics. From 1975 through 1982,
the U.S. Geological Survey, in cooperation with the IDWR,
established reconnaissance ground-water-quality data bases for areas
where land and water-resource development was expected to in-
crease, but the program was discontinued after studies in seven areas
were completed. The U.S. Geological Survey, in cooperation with
the IDWR, published a ground-water-quality monitoring network plan
in 1979 (Whitehead and Parliman, 1979). Also, a project proposal
for statewide ground-water-quality monitoring was developed by
the U.S. Geological Survey and the Idaho Department of Health
and Welfare in 1985, but the project has not been implemented.
Current monitoring activities consist of water-level measurements
and occasional ground-water analyses for site or areal studies by
numerous local, State, and Federal agencies.
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g =
Road cut near Kimberly, Idaho reveals a cross section of an open-hole well construction frequently used
in Idaho. Surface casing is cement grouted to the well borehole to a shallow depth. The remaining borehole

is left uncased, allowing mixing of water from aquifers throughout the depth of the well. (Photograph by D.J.
Parliman, U.S. Geological Survey.)
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