














fill, the Bay Area Refuse Disposal (BARD) facility
and the North Area Refuse Disposal (NARD) facility.
The latter two facilities are in Davis County and are
under the jurisdiction of the Davis County Health
Department. Monitoring at the BARD and Salt Lake
County sites has identified contaminants in the
ground water. The NARD site is still under investi-
gation, and further study is necessary before the site
can be completely evaluated.

The U.S. Environmental Protection Agency has
recently initiated a program to evaluate solid waste
disposal units (SMU’s) at industrial facilities
throughout the country. All treatment, storage, and
disposal facilities, which are regulated, are required
to submit a report on all SMU’s at the facility .
SMU’s consist of any unit operated currently or his-
torically for the disposal of any waste generated by
the facility. Many industries in Utah are in the pro-
cess of evaluating SMU’s, and the information gener-
ated by this study should significantly assist the Bu-
reau in evaluating potential problems due to indus-
trial waste disposal.

Due to a lack of resources, the majority of the
‘Bureau’s effort is concentrated on the hazardous
waste program, with minimal effort concentrated on
the solid waste program. Enforcement of the solid
waste disposal regulations has been delegated to the
local health departments. However, resources for en-
forcement of the regulations are limited in these or-
\ganizations, and enforcement is not generally a high
‘\‘priority.

\

\

RECOMMENDATIONS \

There are a number of problems with enforce-
ment and administration of the solid waste disposal
program in Utah. These problems are explained in
the following text, and possible solutions are pre-
sented.

1. Currently, there are, approximately 250 known
solid waste disposal facilities in Utah and an
undetermined number of closed sites. Only
three sites have initiated investigations to
evaluate potential impacts on ground water. A
thorough inventory of all disposal facilities (in-
cluding closed sites) in the State, and an inves-
tigation of each site is necessary to define the
extent of ground water problems associated
with solid waste disposal.

2. Solid waste disposal regulations in Utah are
outmoded and must be revised to provide proper
protection for ground water. Existing regula-
tions provide only a cursory evaluation of
ground water during the permit application re-
view process. Revision of the regulations should
provide the Bureau with authority to require:
siting criteria which would consider ground
water, comprehensive investigations of potential
ground water impacts including installation of
ground water monitoring systems, control of
run-on and run-off, and engineering technology
which would minimize leachate generation and
migration.

3. The majority of the investigative and enforce-
ment resources within the Bureau of Solid and
Hazardous Waste is directed to the hazardous
waste program. The Bureau needs additional
manpower to develop an enforcement program
and tracking system that will ensure com-
pliance with the regulations, and provide proper
protection of Utah’s ground water.
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INTRODUCTION

Surface impoundments are used for storage and
disposal of waste water. The waste water may be de-
rived from community sewage collection or treatment
facilities, industrial process or waste water, agricul-
tural facilities such as feed lots, and storm runoff.

Small communities favor the use of surface im-
poundments, or lagoons, for treatment of raw waste
water or effluent from sewage treatment processes.
They offer an effective, low cost, low technology
method of waste treatment. Industry uses surface im-
poundments to store or dispose of industrial waste,
process, or cooling water. Farmers use surface im-

poundments to retain water from the cleaning of -

dairy barns and runoff from animal feed lots. In
urban areas, surface impoundments or detention ba-
sins are used to hold excess storm water runoff.
When the impounded water is contaminated, the
ground water can be polluted by seepage.

Surface impoundments are common throughout
the State’s populated areas. In a survey of Utah
made in the late 70’s, Cleave et al (1980) reported
locating 55 municipal sites, 38 industrial sites, and
6 agricultural sites. Each site had one or more im-
poundments ranging in size from less than one acre
to hundreds of acres. The survey also counted 3 min-
ing sites and 37 oil and gas sites. Impoundments at
mining, and oil and gas exploration or production fa-
cilities are discussed in the ground water assess-
ments of these activities.

Urban runoff is a catchall term for the runoff re-
sulting from precipitation in an urbanized area. Typ-
ically it will contain varying amounts of salt, oils,
grease, and other organic and inorganic chemicals
that result from road deicing or small spills. Urban
runoff can carry contaminants into the ground water
through infiltration along creeks, drainage channels,
canals, lakes, reservoirs, or other impoundments; ab-
sorption and infiltration in soil-covered areas; and by
disposal in dry wells. Urban runoff is generally con-
sidered to be a major contributor to the degradation
of the ground water in the shallow aquifer along the
Wasatch Front.

REGULATION OF SURFACE
IMPOUNDMENTS

Surface impoundments are regulated according
to their intended use. The Bureau of Water Pollution
Control (BWPC) of the Utah’s Department of Health
(UDH) Division of Environmental Health (DEH) reg-

ulates surface impoundments (lagoons) used for sew-
age treatment. Industrial impoundments and storm-
water detention basins are regulated under the En-
vironmental Protection Agency’s (EPA) National Pol-
lution Discharge Elimination System (NPDES). The
State Engineer, Division of Water Rights, regulates
construction, modification, and operation of large im-
poundments used for water storage.

WASTE STABILIZATION (SEWAGE) LAGOONS

Sewage lagoons utilize aerobic- and anaerobic
processes to treat waste water. In the near surface
part of the lagoon, algae and aerobic bacteria decom-
pose the waste material. In the sludge layer on the
bottom of the lagoon, waste is decomposed into
methane and carbon dioxide by anaerobic bacteria.
The sludge layer also acts as a filter to slow seepage
through the bottom of the lagoon.

Sewage waste water commonly contains two po-
tentially serious ground water contaminants: nitro-
gen as ammonium (NH,+) or nitrate (NO;-), and
bacteria. In addition, increased levels of potassium,
phosphorus, chloride, sulfate, and dissolved solids are
present. Although nitrogen is a major component of
the air and an important plant nutrient, it can be
harmful to humans and livestock when high concen-
trations of the nitrate form are present in drinking
water. However, waterborne disease from bacteria or
viruses is a more serious and more common ground
water contamination problem near sewage lagoons.

To minimize adverse ground water and health
impacts, sewage lagoons must be located distant
from wells used as a source of drinking water. La-
goons should be located in areas with a substantial
depth to ground water; have a thick soil underlayer
and a well-compacted clay liner; and have sufficient
capacity for a long retention time. Long retention
time is critical for the complete biochemical treat-
ment of the wastes and the reduction of bacteria and
nutrients in the water. A well-compacted, unsatu-
rated, underlying soil layer encourages the build-up
of a sludge layer in the bottom of the lagoon and the
removal of bacteria by filtration and ammonium by
attachment to soil particles.

The Bureau of Water Pollution Control in Part
III of the Code of Waste Disposal Regulations pro-
vides criteria for the location, construction, and oper-
ation of waste stabilization ponds (lagoons). The reg-
ulations require lagoons to be distant from areas of
human habitation and water supply facilities (Reg.
IT1-84). They are to be sized to meet the prescribed
retention times and the embankments constructed to
prevent seepage (Reg. I111-85-87).

Regulation III-88 establishes requirements for
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the design of the lagoon bottom. Vegetation and por-
ous topsoils must be removed and gravel or limes-
tone areas are to be avoided. If anticipated seepage
exceeds Y4 inch per day, the bottom should be sealed
with clay, bentonite, asphaltic coating, or other sea-
lants. In areas where ground water is a source of
water supply, lagoon sealing is required.

INDUSTRIAL IMPOUNDMENTS

Surface impoundments used by industry are reg-
ulated by the Bureau of Solid and Hazardous Waste
Management (BSHWM) under the Utah Hazardous
Waste Management Regulations. Section 7.8, “Sur-
face Impoundments,” sets requirements for operation,
inspection, and closure for owners and operators of
facilities that use surface impoundments for the
treatment, storage, or disposal of hazardous waste.
Section 8.6, “Ground Water Protection,” provides
more extensive regulations for ground water protec-
tion by the owners or operators of hazardous waste
facilities. Included in the latter regulations are appli-
cability qualifications, protection standards, ground
water monitoring requirements, and standards for
closure and post-closure maintenance of the facility.
Section 8.2, “General Facility Standards,” sets stan-
dards for security, personnel training, inspection,
and location of hazardous waste impoundments.

AGRICULTURAL IMPOUNDMENTS

Agricultural impoundments that contain runoff
or wash water from dairy facilities or animal feeding
operations are currently regulated by EPA under the
NPDES regulations. However, Utah is currently as-
suming responsibility for this regulatory program
and has provided for regulation of large animal feed-
ing operations. Under the proposed regulations, facil-
ities with more than 1000 slaughter and feeder cat-
tle, or 750 dairy cattle would be regulated. Similar
minimums are set for horses, sheep, turkeys, chick-
ens, and other animals. The proposed regulations do
not presently address impoundments that discharge
to the ground water of the State.

Agricultural impoundments that do not meet the
above minimums are currently subject to regulation
by local health departments. However, due to the
general perception that they do not constitute a sub-
stantial water pollution threat, they are not a prior-
ity enforcement item unless complaints are received.

SURFACE IMPOUNDMENTS (RESERVOIRS)

Surface impoundments, such as reservoirs that
retain runoff for irrigation or stock watering, are

regulated by the State Engineer, Division of Water
Rights, if they exceed 20 acre-feet in storage capacity
(UCA 73-5-5). Under this law, construction plans
must be submitted to the State Engineer for ap-
proval. Under certain conditions the State Engineer
may also regulate smaller impoundments.

REGULATION OF URBAN
RUNOFF

Studies of urban runoff indicate that runoff
water may contain both organic and inorganic pollut-
ants, increased levels of bacteria, and biochemical
oxygen demand (B.0.D.). Compounds of lead, zinc,
copper, cadmium, mercury, arsenic, and phosphorus
have been reported; organic pollutants include
greases, oils and gasoline components. Water quality
standards for B.0.D. and fecal coliform bacteria may
also be exceeded. Typically, 30 to 50 percent of the
surface of an urban area is covered by an imperme-
able cover, such as pavement or buildings. About 20
percent of urban runoff is expected to infiltrate into
the ground water system.

DETENTION BASINS

Detention basins, either of natural or man-made
origin, have found increasing use to store excess
storm water and augment ground water recharge in
arid areas. The effect of these impoundments on
ground water quality depends on the pollutant loads,
basin construction, maintenance practices, local soil
and geology, and areal relationship to major aquifer
recharge areas.

Storage of contaminated storm runoff in deten-
tion basins prevents this type of water from reaching
lakes and streams. Wetland vegetation facilitates the
uptake of contaminants in detention basins. The use
of these basins for management of storm water is
strongly advocated as the preferred method of han-
dling urban runoff.

When detention basins serve the added purpose
of artificial recharge of ground water, pollutants in
the storm water present additional problems. In re-
charge basins, the intent is to maximize infiltration
into underlying aquifers. These basins should be
closely monitored to determine if pollutants are pres-
ent and to what degree they are entering the aquif-
ers. Periodic removal of contaminated sediments may
be necessary to maintain high infiltration rates and
minimize ground water contamination.

The location of storm water detention basins de-
termine the potential for adverse impact on ground
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water quality. Runoff from industrial areas is more
likely to have pollutants present than residential
areas. The geology, soil system, basin size, and con-
struction are also significant factors affecting overall
impact. Finally, the hydrologic relationship to water
supply wells must be considered.

IRRIGATION CANALS

In urban areas where canals have been histori-
cally used for distribution of irrigation water, flood
control agencies and municipal entities are likely to
use them for storm water disposal. Often these open
channels are constructed along major contours with
very little grade. The result is a drastic reduction in
flow velocity with a greater opportunity for infiltra-
tion to shallow and deep aquifers. Most irrigation
canals are not lined with impervious material, and
loss from infiltration to ground water is high. This
infiltration may have deleterious effects to ground
water quality if water flowing in the canal is con-
taminated.

The mean concentrations of constituents in
storm runoff in Salt Lake County irrigation canals
indicate a potential for ground water contamination
by these sources. Biochemical Oxygen Demand, nit-
rogen, ammonia, sediment, and several heavy metals
occur in sufficient concentrations as to pose a poten-
tial pollution source to either shallow or deep aquif-
ers.

For those canals constructed within recharge
zones, management practices to prevent pollution
would include lining with impervious material or
other contamination prevention strategies. Irrigation
canal companies can legally deny use of their canals
as storm water conduits if contaminants exceed
water quality standards. Company approval of storm
water discharge containing contaminants may in-
volve the irrigation canal company as a liable party
in the abatement or cleanup of polluted conditions.
Therefore, it is in the interest of the canal company
and it’s stockholders to protect the quality of water
in their systems.

CONCLUSIONS

Regulation of surface impoundments that may
contribute to ground water pollution varies greatly
in approach, degree, and comprehensiveness. The
regulations governing sewage lagoons include specif-
ic requirements for design, construction, and opera-
tion. The regulations governing industrial impound-
ments use a different approach by establishing a
large group of standards the facility must meet. As
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an alternative to meeting ground water protection
requirements, an owner or operator of an industrial
impoundment can install a double-lined surface im-
poundment with a leak detection system.

Neither design requirements nor design goals
have been established for agricultural impoundments
in the proposed Utah Pollution Discharge Elimina-
tion System regulations. Requirements, responsibili-
ty, and authorities need better definition for these
impoundments.

Although the recognition of storm water runoff
as a source of ground water contamination is wide-
spread, methods to diminish it’s adverse ground
water effects are few. Detention basins find their
greatest use in preventing the storm drain system
from overloads and consequent flooding, and removal
of sediment and debris from storm water. Ground
water impact is usually a secondary consideration.
Recognition of the problem is an important first step.
More study will be necessary to develop better means
of handling urban runoff.

RECOMMENDATIONS

1) Current regulations for new surface impound-
ments, including waste stabilization lagoons, indus-
trial impoundments, and surface storage impound-
ments, are adequate for ground water quality protec-
tion. Further strengthening of these regulations is
not indicated at this time.

2) Existing surface impoundments not meeting
current regulatory standards should be subject to
ground water monitoring to determine if the facility
is contributing to pollution of the ground water. Re-
medial action should be required to clean up existing
ground water contamination and prevent further de-
gradation of the ground water.

3) Further study of agricultural impoundments
and storm water detention basins needs to be made
to develop economic and effective best management
practices to minimize or prevent ground water con-
tamination from these sources.
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