





SECTION FOUR

POTENTIAL SOURCES OF GROUND WATER
CONTAMINATION FROM ON-SITE
WASTEWATER TREATMENT SYSTEMS

A. Potential Contaminants

When considering potential ground water pollu-
tion sources, STSASs rank highest in total volume of
wastewater discharged directly to soils overlying
ground water, and are a frequently reported source
of contamination (Miller, 1980). Nationwide, it is es-
timated that as many as one-half of existing STSASs
are not operating satisfactorily, resulting in both
surface and ground water contamination. Ground
water degradation usually occurs in areas having
high densities of STSASs and results in high concen-
trations of nitrates, bacteria and other pollutants as-
sociated primarily with domestic wastewater. Recent
studies indicate significant amounts of organic conta-
minants are also being introduced to ground water

by STSASs.

B. Pathogenic Organisms (Bacteria and Viruses)

The quality of effluent from the septic tank por-
tion of the system is of greatest concern in terms of
ground water pollution from biological contaminants.
The following table is a general biological character-
ization of that effluent (Canter and Knox, 1985):

Organism Number/100 ml
Total Bacteria 34X 108
Total Coliform 3.4 X 108
Fecal Coliform 42X 10°
Fecal Streptocci 38X 103
Pseudomonas Aeruginosa 8.6 X 10°

In addition, results of analyses for Staphylococ-
cus and Salmonella have indicated their presence in
~eptic tank effluents, but in lower concentrations.
Little qualitative work has been done with regard to
virological contaminants. However, viruses not nor-
mally present in healthy individuals can occur in
significant concentrations from an infection and, as a
result, the potential for spreading the viruses in-
creases. The same study has found levels in septic
tank effluent ranging from 32-7000 pfu/liter.

Biological contamination of ground water from
pathogenic organisms is dependent on several en-
vironmental factors such as rainfall, soil moisture,
pH, soil texture, and hydraulic loading. Under op-
timum design conditions, most pathogenic organisms
are inactivated in the upper reaches of the soil. How-
ever, under less favorable conditions, survival rates
have been reported in excess of 170 days and travel

distances over 600 feet.

C. Inorganic Contaminants

The most serious potential inorganic contamin-
ants include phosphorus, nitrogen, chloride, and met-
als. As with biological contaminants, their pollution
of ground water also depends on the same environ-
mental considerations, with localized cases of degra-
dation being reported.

Phosphorus has not been a major problem be-
cause it is easily retained through chemical changes
and absorption. However, nitrogen, in some forms, is
very mobile and may easily reach ground water. This
can cause both a health hazard and environmental
degradation.

Metals, particularly lead, are also a potential
ground water contaminant in septic tank effluent as-
sociated with antiquated plumbing systems (U.S. En-
vironmental Protection Agency, 1977).

D. Organic Contaminants

Recent evidence indicates many aquifers have
been contaminated by organic chemicals. Some of
these chemicals are carcinogenic, and pose a health
threat. Studies have shown that some of these chemi-
cals have entered ground water through STSASs.
The transport of these contaminants is a relatively
new topic of concern and is receiving increased inter-
est due to the persistent nature of the chemicals. A
large number of organic chemicals are in existence,
and their number is steadily increasing. One chemi-
cal identified by the U.S. EPA as a major source of
contamination is trichloroethylene which is a compo-
nent of some septic tank cleaning solvents.

SECTION FIVE

ISSUES AFFECTING GROUND WATER
CONTAMINATION BY ON-SITE
WASTEWATER TREATMENT SYSTEMS

The following are issues relating to the contami-
nation of ground water by septic tank effluent:

A. Ground Water Separation and Monitoring

The quality of the septic tank effluent and the
efficiency of the soil underlying the soil absorption
system in renovating the effluent is of primary con-
cern. It is the constituents that pass through the un-
saturated soil beneath the absorption system that
contaminates ground water. The effectiveness of soil
absorption systems depends on several factors, the
most important of which are the type of soil and de-
gree of saturation (Peavy and Groves, 1977). Fine-
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grained soils are effective in removing contaminants
such as bacteria, but are easily saturated and thus
may lose some of their effectiveness. A water-logged
soil destroys the aerobic organisms in the soil, pro-
ducing anaerobic conditions. Such conditions tend to
preserve the organic matter in septic tank effluent,
thus delaying decomposition and increasing mechani-
cal clogging of the liquid-soil interface with organic
matter, slimes, and sulfides (Salvato, 1972). Romero
(1970) reported that pollutants were found to move
from five to ten times further in saturated soil than
in unsaturated soil. Coarse-grained soil promotes
aerobic conditions which are generally more favora-
ble for conversion or removal of contaminants from
septic tank effluent (McGauhey and Krone, 1967).
However, where ground water levels are near the
surface, rapid percolation through coarse-grained soil
can result in short retention times in the aerated
portion of the soil profile and rapid transfer of conta-
minants to ground water.

Health departments regulating installation of
STSASs commonly have several criteria that must be
met before a site is considered suitable for wastewa-
ter disposal. These criteria usually include a
specified soil percolation rate, a minimum separation
between the bottom of the absorption system and the
maximum seasonal ground water elevation, and a
minimum thickness of permeable soil between the
bottom of the soil absorption system and bedrock or
impermeable layers. Such regulations are intended
to assure that septic tank effluent remains below
ground and that health problems associated with
surfacing sewage are avoided. However, when those
criteria are applied to areas with permeable soils and
high ground water, or where high STSAS densities
are permitted, ground water contamination may
occur. The RFIWWDS presently permit installation
of STSASs in soils that percolate as fast as one min-
ute per inch and where depth to ground water is two
feet below the bottom of the soil absorption system.
Under those conditions, the retention time of the
effluent in the unsaturated portion of the soil above
ground water would be about 24 minutes, which may
be an inadequate period for renovation to occur.
Ground water contamination may occur from septic
tank effluent that has been inadequately renovated
by the soil.

In 1963, two years prior to development of Parts
IV and V of the Utah Code of Waste Disposal Regula-
tions, the U.S. Public Health Service recommended a
four-foot separation between the bottom of absorption
system excavations and the maximum seasonal
ground water elevation in its “Manual of Septic
Tank Practice”. By about 1980, at least two LHDs
had adopted requirements for a four-foot separation

from the maximum seasonal ground water elevation,
which exceeded the one-foot separation required by
the UDH regulations. A recent survey (Bartsch,
1982) of all state STSAS requirements showed that
24 states (47 percent) required at least a four-foot
separation from the maximum seasonal ground
water elevation, and 10 states (19 percent) required
a separation of either two or three feet. Only five
states (10 percent), including Utah, required a sep-
aration of one foot or less between the bottom of ab-
sorption system excavations and the maximum sea-
sonal ground water elevation.

Irrigation practices, particularly those involving
flood irrigation, frequently have an adverse effect on
STSASs. Fluctuating ground water which rises above
the elevation of soil absorption systems can flow into
septic tanks and enter basements through building
sewers. The end result is the destruction of property
by sewage-contaminated ground water, and an in-
crease in the potential for disease transmission.

Proposed deep STSASs must be evaluated very
closely since they are more susceptible to inundation
by fluctuating ground water levels. Increased em-
phasis should be placed on identifying maximum sea-
sonal ground water elevations and using that infor-
mation to determine the maximum allowable depth
for a soil absorption system and the required eleva-
tion of the bottom floor of the dwelling. Increased use
should be made of sewage pump wells and ejector
pumps in those installations where wastewater must
be raised to a higher elevation to permit adequate
separation between the maximum ground water ele-
vation and absorption systems.

On selected sites where high ground water pre-
cludes the use of conventional IWWDSs, experimen-
tal IWWDSs may be considered. Experimental

ITWWDSs are being used successfully in Utah where

the maximum seasonal ground water elevation is 24
inches below ground surface. A “capping fill” over
conventional IWWDSs can also be used on sites
where the maximum seasonal ground water eleva-
tion is at least 34 inches below ground surface.
Evaluating the potential of STSASs for con-
taminating ground water requires an understanding
of both site and regional ground water conditions.
Recharge areas and flow patterns must be de-
lineated, and the amount of recharge established to
determine the effect of natural dilution on the
effluent. Acquiring such data goes beyond widely es-
tablished STSAS siting criteria, but is information
that must be obtained, or closely estimated, if ground
water quality in critical aquifers is to be protected.
Parameters selected for monitoring should include
those which are considered health hazards or are in-
dicators of contamination. Parameters of importance



should include bacteriological testing because it is
easier and less expensive than virological. Fecal col-
iform and fecal streptococci can serve as suitable in-
dicators of biological contamination. Nitrate monitor-
ing is important since the unsaturated zone is not ef-
fective in nitrogen removal. This is also a good warn-
ing indicator of other possible contaminants. Due to
the increasing rise of metals and organic con-
stituents in septic tank effluents, it is becoming im-
portant to monitor for these pollutants, particularly
in high density areas or sensitive aquifer recharge
situations. However, this type of monitoring is ex-
pensive and extremely sensitive to environmental
variables. Some consideration has been given to the
use of total organic carbon and total halogenated or-
ganic chemical parameters as possible indicator
tests.

B. Septic Tank Densities/Lot Size

A major concern in utilizing STSASs for waste-
water disposal is that the density of systems may be-
come greater than the ability of the subsurface envi-
ronment to receive and purify effluent, prior to its
movement into ground water (Canter and Knox,
1985). Most biological contaminants associated with
sewage effluent are attenuated to acceptable levels
by movement through three to five feet of soil (Seab-
loom, 1976; Parker and others, 1978; U.S. Environ-
mental Protection Agency, 1980b). However, nitro-
gen, viruses, and certain chemicals are not readily
affected by movement through soil, and may reach
ground water. Once in the ground water, contamin-
ant levels can become quite high, and pollution can
migrate considerable distances with minimal attenu-
ation,

Regional ground water contamination has oc-
curred in heavily populated urban areas that rely on
STSASs (Morrill and Toler, 1973; DeWalle, Schaff,
and Hatlen, 1980; Brookhaven National Laboratory,
1982). The density of STSASs in those areas is high,
ranging up to 900 systems per square mile. Gener-
ally, the density range of STSASs are considered low
(if less than 10 per square mile), intermediate (if be-
tween 10 and 40 per square mile), and high (if great-
er than 40 per square mile) (U.S. Environmental
Protection Agency, 1977; Miller, 1980). More than 40
systems per square mile have a potential for ground
water contamination (Miller, 1980). Unless large
numbers of STSASs are allowed in sensitive aquifer
recharge areas, regional ground water contamination
resulting from such systems is unlikely, because
most metropolitan areas are sewered. However,
STSASs are often concentrated in out lying subdivi-
sions, and nonuniform distribution can lead to de-
nsities greater than 640 per square mile (one system
per acre) on a local basis. The potential for ground
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water contamination in these areas is high.

In general, the greater the STSAS density, the
greater the potential for ground water contamina-
tion. However, the volume of wastewater discharged
into the ground at any particular location cannot be
used to determine the existence or magnitude of a
ground water contamination problem (Miller, 1980).
The hydrology, geology, topography, soils, and cli-
mate of a site, as well as system construction and
maintenance, all affect the manner in which a
STSAS functions. However, STSAS density is recog-
nized as a major contributor to ground water con-
tamination (Miller, 1980; Comprehensive Water Re-
source Management Committee, 1983). It follows,
that the potential for ground water contamination
can be reduced by limiting STSAS density to levels
commensurate with the ability of site conditions to
attenuate or dilute contaminants.

A simple technology is not yet available for
making quick and accurate determinations of appro-
priate septic tank system densities. Necessary data
on ground water characteristics (recharge areas, flow
direction, quality, depth, and seasonal fluctuations),
soil chemistry, geology, and climatic conditions are
time consuming and costly to acquire. For these
reasons, many health departments and environmen-
tal organizations have adopted lot-size requirements
based on easily available site information. The
criteria most often used are depth to ground water,
soil permeability or type, and source of culinary
water. Determining lot size based on incomplete data
necessitates a conservative approach to insure that
STSAS densities are sufficiently low to prevent
ground water contamination. Conversely, a determi-
nation made with more complete information could
result in smaller lot sizes and higher system de-
nsities.

The RFIWWDS do not directly address STSAS
density, but do require minimum lot size for single-
family dwellings. Once lot size is established, STSAS.
density is also fixed. A review of these requirements
shows that under some circumstances application of
the regulations regarding lot size can result in
STSAS densities far greater than those known to
have caused ground water contamination in other
parts of the country.

The RFIWWDSs provide two methods for deter-
mining lot-size for single-family residences served by
STSASs. Methods for establishing lot sizes with de-
nsities greater than 40 per square mile should re-
quire a comprehensive evaluation of site conditions
to justify the higher densities. It was on that basis
that the following two methodologies were evaluated.

Method 1 leaves lot-size determination to the



LHD. Individuals or developers requesting a lot-size
determination under this method must submit a re-
port which considers among other things soil type
and depth, site drainage, protection of surface and
ground water, topography, geology, hydrology, sew-
age volume, and climatic conditions. The LHD uses
that information to make the lot-size determination,
and may, if it chooses, involve other affected gov-
ernmental agencies and the UDH in the decision.
The lot-size determination and the resulting STSAS
density made on the basis of method 1 should prove
acceptable, if the reports submitted by applicants are
accurate and complete, and the SHD personnel are
trained to correctly interpret the data.

Method 2 is only used when LHDs have not al-
ready established minimum lot sizes. It relies on a
table that establishes a matrix between the source of
culinary water available to the lot and soil suitabil-
ity. Soils classified under the Unified Soil Classifica-
tion System are grouped into five categories ranging
from good to unacceptable. Water supply to each lot
is either public or private. Where a public water sup-
ply is available, lot size can vary from 12,000 to
20,000 square feet depending on soil type present.
Assuming that approximately 25 percent of a sub-
division development is comprised of roads or com-
mon areas, lots in that size range would result in
STSAS densities of between 1066 and 1777 systems
per square mile. This density is far higher than the
densities reported in areas experiencing serious re-
gional ground water contamination problems.
Likewise, where individual water-supply wells are
used, lot size would range from 1.0 to 1.75 acres de-
pending on soil type. The density would range from
274 to 480 systems per square mile, resulting in a
density that is more than half as high as some areas
experiencing ground water contamination. Method 2
does not take ground water conditions into consider-
ation in determining minimum lot size, nor does it
consider existing or potential uses of the ground
water, other than for culinary purposes. For those
reasons, and because of the extremely high densities
allowed, method 2 does not appear to be adequate,
and may in some areas contribute to ground water
contamination.

C. Site Evaluation

Shallow ground water, impermeable or exces-
sively permeable soil, shallow bedrock, caliche, steep
or unstable slopes, and flood hazard are all factors
that can result in system malfunction and ground
water pollution. Several additional important siting
factors are discussed in this section.

Information on geology, hydrology, soils, and to-
pography is available for most areas of Utah; how-

ever, scales are variable and detailed information. on
a site-specific basis is limited. Most geologic and hy-
drologic data are generic and require interpretation
by trained individuals to be useful for siting STSASs.
U.S. Soil Conservation Service soil reports are avail-
able for many areas. The more recent reports rank
the soil according to suitability for STSASs. How-
ever, the Soil Conservation Service system rates the
soils for hydraulic malfunction (allowing sewage to
surface) and only marginally considers the likelihood
of ground water pollution. In addition, information is
usually only provided to a depth of five feet which is
too shallow for most STSAS applications. Geologists
from the Utah Geological and Mineral Survey and
Soil Scientists from the U.S. Soil Conservation Ser-
vice have provided invaluable assistance to the UDH
and LHDs on numerous issues regarding STSASs.
An additional resource are the geologists recently
hired by some counties.

Some counties have developed overlays for
geologic maps which identify soil and ground water
conditions for entire counties or for specific areas.
This information is valuable in the planning and
zoning process in identifying areas where ground
water may be contaminated by effluent from
STSASs. In a few instances, comprehensive reports
and maps have been published by the Utah Geologi-
cal and Mineral Survey which evaluate STSAS suita-
bility for communities, and environmentally sensi-
tive areas. These have proven to be extremely valu-
able to planners and health authorities.

A major problem in siting STSASs are geologic
formations composed of shale and mudstone that crop
out over large areas of Utah. The rocks and the soils
derived from them have a low permeability. Geologic
and soil conditions in these areas are generally un-
suitable for most methods of on-site wastewater dis-
posal. These formations crop out primarily in the
eastern and southern parts of the State (Carbon,
Duchesne, Emery, Garfield, Grand, Kane, San Juan,
Uintah and Washington Counties) and include the
Mancos, Chinle, and Ankareh Shales, and the
Duchesne River, Wasatch, and Moenkopi Forma-
tions. A number of other rock units throughout the
State are composed of shale or mudstone beds that
adversely affect STSASs on a local basis. Clay-rich
rock formations weather in place and develop re-
sidual soils of variable thickness. It is often difficult
to identify the transition point where residual soil
changes to weathered bedrock. Mesozoic and
Cenozoic shale and mudstone are not well indurated,
even when unweathered, and are easily excavated
with a backhoe. That characteristic, combined with
the difficulty of distinguishing residual soil from
weathered rock, can result in installation of STSASs
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directly in the bedrock. When installed in shale or
mudstone, the systems may work well initially, but
clay in the rock will eventually swell and close the
cracks and joints through which the effluent was
moving. The result is system failure.

A second problem related to geologic conditions
in Utah is the shallow (less than four feet) soil cover
over the rock. This is particularly true in the Uinta
Basin and portions of southeastern Utah. Lack of
minimum required depth of suitable soil frequently
prevents installation of STSASs. Alternative
methods of wastewater disposal may be acceptable in
some areas, but often conditions are such that even
they are not feasible.

In past years, percolation test have often served
as the single most important evaluation criteria for
determining suitability of absorption system sites.
Percolation test results should only be considered
useful and reliable when used with soil logs from soil
exploration pits and other site data. Several states
no longer require percolation tests for every absorp-
tion system site, but instead use soil classification
data, either solely or in combination with percolation
test data. '

Percolation tests made in certain soils, such as
clay, may give anomalously fast results due to the
interconnecting system of cracks associated with col-
umnar and blocky secondary soil structure. With
continuous wetting, the clay swells and closes the
cracks. Several sources of testing error can also af-
fect the results of percolation tests, resulting in
under-designing or over-designing of absorption sys-
tems.

Present UDH regulations use both percolation
test results and soil exploration pit data for design-
ing absorption systems. Absorption fields must be de-
signed according to percolation test results, but seep-
age trenches and seepage pits may be designed ac-
cording to either percolation test results or soil de-
scription data. UDH regulations governing STSASs
now incorporate the Unified Soil Classification Sys-
tem, and this has resulted in greatly improved soil
classifications for STSASs.

Installation of STSAS, particularly common sys-
tems or groups of systems in housing subdivisions,
should be preceded by a careful site evaluation. Al-
though the UDH has no statutory authority for the
siting of housing subdivisions, criteria for determin-
ing the feasibility of STSASs in such developments
was included in the RFIWWDS, and are used to con-
duct reviews at the request of LHDs.

In summary, few if any sites in Utah can be
completely characterized on the basis of existing
geologic or hydrologic data. Although some published

information is available for most sites, detailed field
investigations are necessary to provide the kind of
site-specific information needed to properly install
STSASs. Considering the importance of site condi-
tions to the successful functioning of STSASs, site
evaluations should only be made by qualified person-
nel.

D. Disposal of Sanitary Wastes at Well Drilling
Sites

With the recent increase in oil exploration in
Utah, related to the Overthrust Belt, numerous com-
plaints have been received by health authorities re-
garding improper disposal of sanitary wastes at oil
and gas well drilling sites. Most of the complaints
have concerned the discharge of sewage onto the
ground surface or into so-called “rat holes”, which
are 20- to 50-foot holes, bored with a large drill rig.
Many, if not all, of these “rat holes” extend either di-
rectly to ground water or into creviced bedrock for-
mations. Disposal practices of this kind represent a
serious threat to ground water. Such disposal prac-
tices are clearly prohibited by the RFIWWDS.

As a result of the complaints and subsequent
meetings on the issue with the UDH, the Utah Divi-
sion of Qil, Gas and Mining has agreed to modify
their permitting, inspection, and notification proce-
dures for drilling sites. The new procedures will re-
quire that all well drilling and well servicing firms
submit plans for sanitary waste disposal to the LHD
having jurisdiction prior to commencement of dril-
ling operations. LHDs will also receive weekly notifi-
cations of “Applications for Permit to Drill” that
have been approved in the State, and oil and gas
well inspectors will monitor well drilling sites for
sanitary waste disposal problems and notify LHDs if
such problems are observed.

Geothermal wells and production sites are regu-
lated by the Utah Division of Water Rights. Regula-
tions governing those wells are presently in the pro-
cess of being revised. Recommendations to help in-
sure the proper disposal of sanitary wastes at those
sites were submitted by the Department for inclusion
in the revised geothermal well regulations, and
again involve LHD approval of plans for such dis-
posal.

E. “Dry” Subdivisions

Numerous housing subdivisions have been ap-
proved in the State in past years that have “. . . no
individual or central piped public water systems. . .,”
or no legal or demonstrated means of developing
such water systems. Most of these subdivisions are in
mountainous areas and many are in sensitive water-
sheds. Because these “dry” subdivisions are approved
and marketed on the basis that no water supply will
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be provided to the lots, they have been allowed in
areas with extensive shallow ground water condi-
tions. Under these circumstances, toilet wastes are
frequently disposed of by means of earthen or vault
pit privies, or by other unknown or unapproved
means of waste disposal. One of the primary reasons
that vault and earthen pit privies are unacceptable
for single-family dwellings, whether for seasonal or
year-round living, is that they are designed for dis-
posing of only toilet wastes and not the “gray water”
wastes coming from the sink, bathing and laundry
facilities. Since “dry” subdivisions have no appropri-
ate method for disposing of "gray water”, it is fre-
quently discharged to the ground surface. Numerous
studies have shown that “gray water” wastes also
contain contaminants that can pollute ground water
(Laak, 1980).

A recent survey of “dry” subdivisions (Utah De-
partment of Health, 1985c¢) identified a number of
environmental health and associated problems re-
lated to these developments. In all, the survey iden-
tified over 45,600 “dry” subdivision lots in the State.
Based on that information, a position statement was
developed by the Division of Environmental Health
and sent to all LHDs and county commissions in Sep-
tember 1985, recommending that city and county
subdivision ordinances be reviewed for adequacy and,
where necessary, modified to clearly prohibit “dry”
subdivisions. Local health departments were also en-
couraged to adopt their own regulations to prohibit
“dry” subdivisions.

F. Issuance of Local Building and Septic Tank
Permits

A 1980-1981 survey of LHDs (Utah Department
of Health, 1981b) showed that all but 2 of Utah’s 29
counties have a building permit program which re-
quires “sign-off” by LHDs prior to issuance of build-
ing permits. In spite of this, only 69 percent of LHDs
regard county building permit requirements as being
uniformly enforced and effective.

A significant percentage of LHDs (47 percent)
reported there are cities or towns within their juris-
dictions without building permit requirements. Those
cities or towns without building permit requirements
typically had relatively small populations, were lo-
cated in the more rural areas of the State, and relied
heavily on STSASs. Building permit requirements
administered by cities and towns were regarded by
LHDs as being less uniform and consistent than
county programs.

The survey showed that about 75 percent of the
LHDs that have their own STSAS permit require-
ment, operate separately from the city or county.
LHDs usually charge a septic tank permit fee, which

averaged $12.60 and ranged between $5 and $45. A
recent survey (Hoyt, 1985) by the Bear River District
Health Department of its septic tank permit fee re-
sulted in a substantial increase in the fee to $60 for
every STSAS. The study justified an even higher fee
in the more outlying rural areas of the health dis-
trict. Charging the present fee represents an “aver-
age” based on the study results. Similar studies in
other LHDs would likely justify similar increased
septic tank permit fees which could in turn help fund
and staff STSAS programs.

Penalties for permit violations appear to be in-
adequate in some local jurisdictions, and nonexistent
in others. Strict building permit requirements at the
county and municipal level that are properly coordi-
nated with STSAS permitting administered by LHDs
could substantially reduce the potential for ground
water pollution by curbing or preventing the use of
unapproved STSASs in unsuitable sites.

Serious problems identified by the survey with
building permit requirements throughout the State
as related to STSASs included (1) lack of uniform ap-
plicability, (2) lack of enforcement, (3) need for im-
proved coordination between city and county build-
ing officials, (4) issuing of building permits without
health department “sign-off”, (5) building occupation
and use of STSASs prior to final inspection by health
authority, and (6) the “bootleg” installation of
STSASs without the knowledge and approval of
LHDs.

G. Installation, Inspection and Maintenance

Generally speaking, three major shortfalls have
been identified which compromise the effectiveness of
installation requirements in existing regulations: (1)
inexperienced contractors, (2) inability of contractor
or installer to understand and follow plans, and (3)
adverse weather conditions. In addition, a lack of
regulations requiring the periodic inspection and
maintenance of STSASs after they are installed con-
tributes to system failure. .

One of the most important issues in the proper
administration of STSAS requirement is the submis-
sion of plans to the health authority for review. Al-
though not always complied with, this plan review is
in both UDH regulations governing STSASs. This
procedure allows the UDH and LHDs the opportu-
nity to identify problems in the initial design and
siting of STSASs, and obligates the owner to install
the system in accordance with the approved plans. A
provision in the RFIWWDS states that “Construction
of STSASs shall not commence until plans have been
approved by the health authority, and the installer
shall not deviate from the approved design without
the approval of the reviewing health authority.” In
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addition, some LHDs conduct on-site evaluations of
all proposed STSAS sites prior to approving the
plans. Because of limited resources, other LHDs rely
principally on the submitted soil and plan data, and
conduct site inspections only in areas believed to
have adverse conditions.

If STSAS requirements are to effectively prevent
public health hazards, environmental degradation,
and nuisances, the identification and correction of
construction deficiencies is necessary. A provision in
the RFIWWDS states that whenever an IWWDS is
found to be creating or contributing to an insanitary
condition, or is discharging wastewater into the wat-
ers of the State (which includes ground water), the
health authority may order the owner to cause the
condition to be corrected or eliminated.

The great majority of STSASs inspections are
performed by LHD Registered Sanitarians. Systems
receiving more than 5,000 gpd of wastewater are in-
spected by UDH Public Health Engineers. State reg-
ulations governing on-site wastewater treatment sys-
tems require inspection of systems by a health au-
thority following construction, many systems are in-
stalled and used without being inspected. Where
LHD resources permit, a program to inspect STSASs
at each critical stage during construction is desirable
to detect construction errors.

Proper maintenance of STSASs is a prerequisite
to their successful operation. Historically, on-site
wastewater treatment technology has not received
high priority for management resources because of
its use in rural or semirural areas, and its often per-
ceived minor impact on health and the environment.
In spite of their functional simplicity and low
maintenance requirements, most septic tanks receive
no maintenance at all until the disposal system
ceases to function. The 1980/1981 survey of STSAS
programs (Utah Department of Health, 1981a)
showed that the average estimated frequency for
cleaning septic tanks in all LHDs was 8.4 years,
which falls far short of the recommended cleaning
frequency. Only 46 percent of LHDs had a program
for encouraging septic tank owners to clean and
maintain their septic systems.

The RFIWWDS requires maintenance of STSAS
with the statement that “. . . Adequate maintenance
shall be provided for septic tanks to insure their
proper function. . . .” Septic tanks are also required
to be located so as to be accessible for servicing and
cleaning, with no structures or other obstructions
placed over them to interfere with maintenance oper-
ations. Detailed recommendations for the inspection
and cleaning of septic tanks are also included in the
regulation. Part V of the Wastewater Disposal Regu-
lations requires maintenance be provided by the

owner, and also requires preparation of a document
outlining necessary maintenance procedures for
STSASs. No recommendations or guidelines for sep-
tic tank maintenance are provided in the regulation.
A pamphlet for public use was developed by the
UDH in 1982 which provides recommendations and
illustrations for cleaning and maintaining STSASs.

In 1984, the Utah Department of Health (UDH)
adopted a regulation governing the collection, trans-
portation, and disposal of septic tank wastes (sep-
tage) entitled “Regulations For Waste Disposal By
Liquid Scavenger Operations”. Prior to the adoption
of this regulation, less than half of the local health
departments had ordinances addressing the collec-
tion, transportation, and disposal of septage.

Traditionally, the responsibility for operation
and maintenance of STSASs has been left to the
owner. The results of that policy have been less than
satisfactory. When STSAS tank densities are high,
inadequate homeowner maintenance and resulting
disposal problems often provide impetus for change
from private to public responsibility for wastewater
management. As an alternative, on-site wastewater
management entities have been established in some
areas to assume maintenance responsibility. These
entities need the authority to issue orders requiring
the repair, replacement, or abandonment of impro-
perly functioning systems. If the owner does not com-
ply with the order to repair or rehabilitate the sys-
tem, the management entity could require that
copies of all violations be filed with the County Re-
corder. The effect of such a filing requirement would
be to give notice of the violation in the chain of title
whenever an abstract or title insurance policy is pre-
pared. Any potential mortgagee or buyer would
thereby be alerted to the violation.

As the technology for handling on-site systems
has evolved and the services rendered by industry
have increased, local governments have attempted to
keep pace. However, the limited budgets of LHDs.
generally have not permitted the acquisition or
training of staff necessary to keep pace with all as-
pects of on-site wastewater management. The limited
staff of most LHDs must deal with an increasingly
complex technology and, as a result, inefficiencies
develop. Without support, either from communities
through self-management or from a higher level of
government, it will be difficult to achieve the effi-
ciency desired in maintaining STSASs.

H. Management and Impact of STSASs on
Culinary Water Supply Systems

Although Utah statutes grant authority to the
Utah Public Drinking Water Committee over public
water supply systems, authority over the environ-



mental health aspects of individual or nonpublic culi-
nary water supply systems has not been specifically
granted to either the Department or the LHDs.
LHDs have generally assumed some responsibility
over individual or nonpublic culinary water systems.
However, few LHDs have developed an adequate sol-
ution. Most LHDs do not have regulations which
govern the sanitary aspects of constructing, storage
and distribution facilities for individual or nonpublic
water systems. State health regulations require that
STSASs be isolated from nonpublic or individual
water systems, but compliance with minimum isola-
tion requirements does not guarantee acceptable
water quality in every instance. Improperly con-
structed water systems, or wells not completed in
confined aquifers, may be especially susceptible to
contamination from STSASs. The “Regulation For
Water Well Drillers” promulgated by the Utah Divi-
sion of Water Rights provides general requirements
for the drilling of all water wells. It requires a mini-
mum grouting depth of only 18 feet in wells drilled
in all formations (including unconsolidated gravel),
which is inadequate to provide assurance that con-
tamination from STSASs will not enter the wells.

The exact magnitude of the impact of STSASs on
public and nonpublic water supply sources cannot at
this time be accurately determined. Although indi-
vidual culinary water wells and abandoned hand-dug
wells are believed to have been contaminated by sep-
tic tank effluent in several areas of the State (Moun-
tainland Association of Governments, 1980), most of
these cases are not well documented. Further, there
have not been any major waterborne disease out-
breaks as a result of this type of contamination. Al-
though uncertainties exist in this area because of a

lack of data, public water supplies are required to
monitor their water quality and, as a result, gener-
ally reliable information is available. Nonpublic culi-
nary ground water sources which are regulated by
LHDs are usually not monitored other than when
first constructed. Therefore, ongoing water quality
data which would indicate problems with these sys-
tems is not available.

The general lack of stringent construction stan-
dards for individual or nonpublic water systems
suggests a greater potential for contamination of
these systems by septic tank effluent than for public
water supply sources. Many individual or nonpublic
wells are drilled into shallow ground water aquifers
which are more susceptible to contamination. It is
only reasonable to assume that some of these shallow
wells have been drilled into aquifers already con-
taminated by septic tank effluent.

I. Local Environmental Health Manpower Needs

Local health departments have traditionally
been understaffed with sanitarians. For many years
following the creation of the UDH, environmental
health services provided by sanitarians were practi-
cally unavailable in outlying areas of the State. As
late as the 1970’s, several multicounty health depart-
ments, including one department with 6 counties,
were being served by only 1 LHD sanitarian.

Even with the increased emphasis given to the
hiring of LHD sanitarians in the late 1970’s, staffing
at the local level has not kept pace with increasing
workloads, and most LHDs are about one-third un-
derstaffed as indicated by the following table:

Approximate Approximate

Full-time field Full-time field additional percent of

' sanitarians sanitarians needed sanitarians understaffing
Year emploved in LHD (1/15.000 pop.) needed by sanitarians
1976 55.5 89 33 37
1978 65.5 97 31.5 32
1980 64 107 41 38
1985 74 111 37 33

In addition to the chronic understaffing of LHDs
a number of other factors can affect environmental
health staffing needs. These factors include the size
of the geographical area served by each health de-
partment, a large per capita number of food estab-
lishments, labor and migrant camps, numerous rec-
reational developments and subdivisions, and a

higher than average number of visitors and tourists
resulting in increased numbers of campgrounds,
hotels, motels, and public swimming pools. All of
these factors serve to modify environmental health
program priorities and dilute available manpower
that might otherwise be utilized in STSAS programs.




J. Training of Health Department Personnel and
Contractors

Inadequate training of UDH and LHD personnel
in all aspects of on-site wastewater treatment sys-
tems is a continuing problem. We cannot expect
ground water to be protected from contamination by
STSASs if those systems are sited, designed, instal-
led, and inspected by inadequately trained personnel.
Past training concerning STSASs has consisted
primarily of infrequent seminars sponsored by the
Utah Environmental Health Association. In recent
years, the UDH has sponsored only two seminars on
experimental and alternate on-site wastewater treat-
ment technology.

Formal training for licensed contractors who in-
stall STSASs exists only in one LHD where a Cer-
tified Soil Tester Program has been instituted by
regulation. This program consists of a three-day
training course in critical aspects of STSAS installa-
tion, including soil and ground water evaluation and
requirements of system design. Only engineering
firms and those individuals and contractors receiving
the designation of Certified Soil Tester are permitted
to conduct required site evaluations and soil tests for
STSASs in the jurisdiction of that LHD. The advan-
tages to this program include (1) improved reliability
of soils information, (2) better enforcement, (3) more
efficient use of LHD sanitarians, (4) development of
more responsible and conscientious contractors, and
(5) the generation of revenues for the LHD from
those who become certified (Hall, 1985).

K. Lack of Enforcement

One of the most serious problems affecting prop-
er installation of STSASs is lack of enforcement by
both the UDH and LHDs. Enforcement is most acute
in rural LHDs. Although adequate enforcement op-
tions exist for health authorities to implement action
in situations where ground water contamination is or
may be occurring, such enforcement actions are fre-
quently not undertaken for several reasons. Some
LHDs, particularly those in the rural areas of the
State, appear to make inadequate use of administra-
tive remedies such as issuing of notices or orders,
and the requesting of hearings for violators. Further,
even though Section 26-24-19 of the Utah Code An-
notated, 1953, as amended, states that county attor-
neys shall act as legal advisor to LHDs, a number of
LHDs do not receive adequate support and assistance
from their county attorneys to undertake legal ac-
tions against those violating the STSAS regulations.
There have been instances when violations have oc-
curred involving installation of “bootleg” STSASs or
failure to obtain septic tank permits. Available ad-
ministrative remedies were used to enforce the regu-

lations without success, and subsequent requests for
assistance from the county attorneys were not met.

Section 26-23-1 of the Utah Code Annotated,
1953, as amended, states that whenever a county at-
torney fails to undertake appropriate legal action re-
quested by the Executive Director of the UDH, the
Office of the Attorney General shall undertake such
legal action. In a recent enforcement action involving
STSASs in a LHD, the Office of the Attorney Gen-
eral has declined to become involved because of its
inadequate resources and other pressing priorities.

On numerous occasions, local politicians, usually
county commissioners, have instructed LHDs to ap-
prove STSASs in areas with unsuitable soil or
ground water conditions. In a few instances, the
UDH has also been pressured by either local politi-
cians or State legislators to approve STSASs on sites
with unacceptable soil and ground water conditions.

Unenforced violations of STSASs appear to mul-
tiply as information regarding such incidents is
passed from contractor to contractor. Without a uni-
form, strictly enforced STSAS program, a properly
installed and approved STSAS may soon become the
exception, rather than the rule.

L. Funding of Environmental Health Programs
in LHDs

In 1984, a task force was organized to study and
make recommendations for funding of LHDs. The
task force was comprised of representatives from the
UDH and the Utah Association of Counties. The task
force endorsed the Basic Public Health Minimum
Performance Standards which mandate LHD pro-
grams for STSASs, but concluded that LHDs were
generally underfunded to provide all of the services
that were expected.

M. Research on On-Site Wastewater Disposal
Systems in Utah

While some states, such as Wisconsin and Ore-
gon, have developed relatively extensive research -
programs for on-site wastewater disposal systems,
Utah has never funded such research. In fact, very
little research into on-site wastewater disposal sys-
tems has been performed in the State by any level
of government. A properly funded research program,
preferably conducted by one of the State’s univer-
sities, could contribute substantially to the on-site
wastewater disposal system programs throughout the
State. Research topics could be evaluated and recom-
mended by entities such as the Wastewater Disposal
Technical Review Committee, the Utah Water Pollu-
tion Control Committee, and the Utah State Univer-
sity Waste Research Laboratory. Considerable re-
search into on-site wastewater disposal systems could
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be accomplished by university graduate students
with only limited expenditure of funds.

- SECTION SEVEN

RECOMMENDATIONS

SECTION SIX The following recommendations for implementa-

tion by either the UDH or LHDs have the potential

CONCLUSIONS to significantly decrease contamination of ground
water by STSASs in Utah:

A. In spite of the ground water pollution potential
that exists with STSASs, they will remain the

principal means of wastewater treatment and L

disposal in Utah where housing density cannot
economically justify municipal sewage treat-
ment systems.

B. The State’s previous one-foot minimum separa-
tion requirement between maximum seasonal
ground water elevation and absorption system
excavations was inadequate to protect ground
water from sewage contamination. The past in-
adequate separation distance has contributed to

ground water contamination by allowing 2.

STSASs to be installed in areas with high
ground water tables. The recent increase in the
separation distance to two feet is a positive

sign, but substantial evidence exists that the 3.

two-foot separation distance from the maximum
seasonal water table is inadequate in many
situations.

C. Accurate site evaluations are critical to the
proper design of on-site wastewater disposal
systems.

D. Building permit and septic tank permit pro- 4.

grams throughout the State reflect a lack of un-
iformity and adequate enforcement.

E. The majority of on-site wastewater disposal sys-
tems in Utah are not properly maintained.

F. Local health departments are understaffed.

G. There is a need for training of both health de- 5.

partment personnel and contractors.

H. Guidelines for nonpublic water supply systems
need to be developed.

I.  There is a severe shortfall in regulation enforce-
ment, particularly in the failure to fully utilize
administrative enforcement remedies. Also, in

many instances, county attorneys are not pro- 6.

viding the necessary assistance in enforcement
actions.

J. Local health departments are underfunded for
STSAS programs.

K. On-site wastewater disposal system research is
needed.

— 101 —

A. Ground Water Separation and Monitoring

Increase the required separation between
the maximum seasonal ground water ele-
vation and the bottom of absorption system
excavations to a minimum of four feet. A
differential protection matrix based on soil
texture and maximum seasonal ground
water information could be considered for
the regulations, but its use would require
more accurate and, consequently, more ex-
pensive site evaluations.

Proposed deep STSASs should be carefully
evaluated to insure they will not contami-
nate, or be adversely affected by ground
water.

Increased use should be made of sewage
pump wells and ejector pumps in those in-
stallations where wastewater must be
raised to a higher elevation to permit ade-
quate separation between the maximum’
ground water elevation and absorption sys-
tems.

Consider the installation of experimental
IWWDSs on selected sites not meeting
minimum requirements for conventional
IWWDSs. “Capping fill” conventional
IWWDSs will also provide increased pro-
tection of ground water from sewage con-
tamination on some sites.

Ground water monitoring wells should be
installed in selected STSASs, particularly
in environmentally sensitive areas, to per-
mit monitoring of the ground water eleva-
tion and sampling of the upper portion of
the saturated zone just below the soil ab-
sorption system for evidence of pollution.

At those sites where the maximum sea-
sonal ground water elevation fluctuates
widely and is difficult to determine,
ground water monitoring wells should be
installed for a suitable period prior to ap-
proval of STSASs to insure accurate
ground water elevation determinations.



Septic Tank Densities/Lot Size

1. Conduct further study into the issue of
STSAS density in Utah and make appro-
priate recommendations for modification of
existing UDH regulations.

Site Evaluation

1. Allow the installation of experimental
IWWDSs in certain types of bedrock, such
as shale, where it can be demonstrated
that these formations can adequately dis-
perse the proposed volume of sewage over
the intended life of the system, and that
culinary quality ground water would not
be contaminated.

2. Develop a separate document or section in
the STSAS regulations on the siting of
such systems to bring together all perti-
nent requirements concerning site evalua-
tion. Define bedrock and include a discus-
sion of weathered bedrock and its effect on
septic tank system siting.

3. A better definition of bedrock is necessary.
It should include a discussion of weathered
bedrock and its effect on septic tank sys-
tem siting.

4. Require additional ground water informa-
tion to insure the siting data for multiple
STSASs in subdivision developments and
common STSASs is adequate. Characteris-
tics of aquifers in the site vicinity, location
of recharge and discharge zones, direction
of ground water flow, and existing patterns
of ground water use should be determined
and considered when installing STSASs.

5. Health authorities should utilize the
numerous geological resources to the ful-
lest extent possible in identifying sensitive
ground water areas that may be contami-
nated by STSASs, and in determining
whether those systems or dwellings may
be adversely affected by high ground water
or unsuitable soil conditions.

6. Each LHD should obtain its own library of
geologic, hydrologic, and soil studies that
pertain to its jurisdiction.

7. Each LHD should identify and keep re-
cords on those areas within their jurisdic-
tion with high or widely fluctuating
ground water tables or unsuitable soil for-
mations.

8. The overly large percolation test hole di-
_ameter of 4 to 18 inches specified in the

UDH regulations is a source of testing
error that should be changed to a diameter
of 8 to 12 inches.

9. Less reliance should be placed by health
authorities on percolation test results per
se. Soil profile data from soil exploration
pits should be used in evaluating and in-
terpreting percolation test results.

10. All STSASs should be designed using a
combination of percolation test results and
soil description data.

11. Training in use of the Unified Soil Classi-
fication System, rock -classification, and
geologic and hydrologic maps needs to be
provided to both UDH and LHD personnel.

12. Where resources permit, LHDs should con-
duct an on-site inspection of every proposal
for an STSAS, prior to approving plans for
those systems.

Disposal of Sanitary Wastes at Well Drilling
Sites

1. Local health departments should closely mon-
itor oil, gas, and geothermal sites to insure that
sanitary wastes generated on the sites are dis-
posed of in accordance with applicable regula-
tions.

“Dry” Subdivisions

1. Local health departments and county com-
missions should adopt ordinances that pro-
hibit development of “dry” subdivisions.

Issuance of Local Building and Septic Tank
Permits

1. Septic tank permit fees should be
reevaluated by LHDs, and where justified,
increased to help fund and staff STSAS

programs.

2. Counties and municipalities should have
bona fide building permit programs that
require “sign-off’ by LHDs prior to is-
suance of building permits.

3. Penalties for building permit and septic
tank permit violations should be increased
significantly to serve as a deterrent to fu-
ture violations.

Installation, Inspection and Maintenance

1. The UDH and LHDs should strictly en-
force the requirements for plan submission
and review for all STSASs.

2. LHDs should periodically conduct a sample
survey of approved and installed STSASs
to determine the number of failing systems
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and identify program weaknesses.

3.  Known malfunctioning STSASs should be
corrected or eliminated with appropriate
enforcement action by health authorities.

4. A checklist of specific aspects of STSASs
that require inspection should be de-
veloped and utilized by UDH and LHD
personnel to help insure that no pertinent
design requirements are overlooked.

5. If STSASs are instalied differently than
shown by the approved plans, “as-built”
plans should be required to identify system
location and document compliance with
minimum regulations.

6. Distribute maintenance instructions on
every approved STSAS.

7.  Routine, preventative cleaning every three
to five years of all septic tanks (depending
on usage and capacity), combined with ap-
propriate record keeping, should be encour-
aged and promoted by the UDH and LHD.
Septage wastes must be disposed of in ac-
cordance with applicable regulations.

8. The UDH and LHDs should undertake
public awareness campaigns with radio or
newspaper announcements encouraging
periodic cleaning of septic tanks.

9. The use of on-site wastewater management
entities should be investigated to provide
operation and maintenance services, par-
ticularly where STSAS density is high.

Management and Impact of STSASs on
Culinary Water Supply Systems

1. A guideline or recommended regulation for
the design and construction of nonpublic
water supply systems needs to be de-
veloped by the UDH and made available
for use by LHDs.

2. Study and document culinary water
sources suspected of being contaminated by
septic tank effluent.

Local Environmental Health Manpower
Needs

1. Increase environmental health staffing of
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LHDs to at least minimum recommended
- levels.

Training of Health Department Personnel
and Contractors

1. Certified Soil Tester Programs should be
adopted by all LHDs. '

2. All contractors installing STSASs should
be properly licensed, with license checks
made periodically by LHDs.

3. Frequent training seminars on STSASs
and experimental IWWDSs should be pro-
vided for both UDH and LHD personnel.

Lack of Enforcement

1. Greater emphasis by both the UDH and
LHDs should be given to the use of admin-
istrative remedies for STSASs enforcement
issues, prior to requesting legal assistance.
Rural LHDs in particular need to establish
clear administrative enforcement proce-
dures involving issuing of notices, orders,
and the conducting of hearings for vio-
lators.

2. Educate State and county attorneys con-
cerning pertinent regulations and the en-
vironmental consequences of violations by
establishing an  improved, ongoing
dialogue between county attorneys, local
boards of health, directors of LHDs, and di-
rectors of environmental health.

Funding of Environmental Health
Programs in LHDs

1. Adequately fund LHD STSAS programs.
2. Include UDH and LHD directors of en-

vironmental health programs on commit-
tees organized to study STSAS funding.

Research on On-Site Wastewater Disposal
Systems in Utah

1. Develop research funding for on-site waste-
water disposal systems by one or more of
the State’s universities.
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INTRODUCTION

Ground water problems resulting from the dis-
posal of solid waste are usually overshadowed by
problems and publicity surrounding the disposal of
hazardous material; yet solid waste disposal facilities
pose a serious ground water contamination threat
which must be considered prior to the construction of
facilities. Many wastes which contain hazardous con-
stituents are not included in the purview of Utah’s
hazardous waste management program due to reg-
ulatory exemptions, and can be disposed of in solid
waste landfills. In addition, many industrial wastes
which are now regulated by the hazardous waste pro-
gram were disposed of in solid waste landfills, prior
to the implementation of hazardous waste regula-
tions.

The lack of adequate regulatory control of solid
waste disposal facilities allows the disposal of many
wastes in a manner that could readily result in the
generation of contaminated leachate, which may
eventually contaminate the ground water resources.
Existing regulations should be significantly revised
to effect changes that will ensure the proper protec-
tion of Utah’s ground water resources. All solid
waste landfills must be inventoried and investigated
to determine the extent of existing problems. Regula-
tions governing solid waste disposal must be revised
to include specific construction and operational per-
formance criteria. An enforcement program which
routinely monitors operating landfills must be de-
veloped to ensure compliance with State policies and
regulations.

PROGRAM
ADMINISTRATION

Prior to June 20, 1981, the solid waste disposal
program was administered and enforced by the Utah
Department of Health, Bureau of Solid Waste Man-
agement. In June 1981, authority to administrate
the program was transferred to the Utah Solid and
Hazardous Waste Committee (the Committee). The
Committee subsequently delegated authority to ap-
prove permits to the Committee’s Executive Secret-
ary who also acts as the Director of the Bureau of
Solid and Hazardous Waste, Division of Environmen-
tal Health, Department of Health. The Bureau staff
reviews all solid waste disposal permit applications
to determine compliance with the Code of Solid
Waste Disposal Regulations. Operating permits are
issued by the Bureau Director under authority
\granted by the Committee. However, disputed Bu-

reau decisions regarding permit applications can be-
appealed to the Committee for final resolution.

The Bureau has delegated responsibility for
routine inspection of solid waste landfills to the local
health departments. Enforcement actions against
landfills in violation of the regulations are therefore
usually initiated by the local health department.
However, authority to enforce the regulations rests
with the Bureau and the Solid and Hazardous Waste
Committee; therefore, enforcement is ultimately the
responsibility of the Bureau and Committee.

REGULATIONS

The Utah Solid and Hazardous Waste Act (Chap-
ter 14, Title 26, Utah Code Annotated 1953, as
amended June 20, 1981) constitutes the authority de-
legated to the Utah Department of Health for the
purpose of establishing minimum requirements for
the disposal of solid waste in the State. Prior to
1974, the only regulation governing solid waste dis-
posal was the prohibition of open burning. Require-
ments for solid waste disposal were established in
1974 by the Utah Code of Solid Waste Disposal Reg-
ulations; with which all owners and operators of
solid waste management facilities must comply. In
1981, the regulations were amended to exclude haz-
ardous waste, which is now regulated by the Utah
Hazardous  Waste Management Regulations
(UHWMR).

The Code of Solid Waste Disposal Regulations
was developed to correct problems such as air and
water pollution, health threats, wind dispersal of
trash, open burning, noxious odors, and rodent infes-
tation at open dumps. Upon promulgation of the reg-
ulations, all existing facilities were to comply with
the regulatory requirements. The regulations include
procedures for submittal of permit applications, per-
mit approval criteria, site operation requirements,-
handling procedures for special wastes, and closure
criteria for open dumps. The emphasis of the initial
solid waste regulations was to address the more obvi-
ous problems of air and water pollution, and adverse
health effects due to existing disposal practices. Less
emphasis was placed on the more obscure problem of
ground water contamination.

Permit application requirements pertinent to
ground water include the following:

1. A map illustrating wells, watercourses, surface
drainage channels, rock outcroppings and topog-
raphy of the landfill area.

2. Description of soils to a depth of five feet below
the proposed excavations.
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3. The maximum ground water elevations

throughout the site.
4. A general description of the geology of the area.

This information is used by the Bureau to
evaluate the proposed site according to the plan ap-
proval criteria outlined in the regulations. Unfortu-
nately, minimum standards for the submittal are not
well defined. Current Bureau policy dictates only
that the application include the required informa-
tion.

The regulations which address permit approval
criteria include only cursory consideration of the re-
lationship between ground water and the landfill
cells. The regulations suggest a minimum of five feet
of separation between ground water and the bottom
of the landfill cells. However, exceptions to this rule
are permitted if the site can be modified to preclude
wetting by ground water of the waste.

The primary operating requirements for landfills
include placing six inches of soil cover over the land-
fill after each operating day, and the elimination of
open burning. Additional operating provisions in-
clude litter control, dust control, supervision of the
site, and maintaining records of the amounts of solid
waste disposed. Currently, there are no policies or
regulations outlining performance standards for the
soil-cover material. Development of these standards
should require operators of landfills to install a cap
that would significantly reduce infiltration and pro-
vide an effective means of reducing the potential for
ground water contamination.

Hazardous and special wastes are also addressed
by the Solid Waste Disposal Regulations. Those haz-
ardous wastes which are not regulated by the
UHWMR can be disposed of in a separate area of the
disposal facility, but must be immediately covered.
Special wastes include: automobile bodies, construc-
tion debris, large appliances, animal carcasses,
wastewater treatment plant sludges, etc. The regula-
tions also define minimal handling requirements for
these special wastes.

Closure requirements for existing open dumps
include the eradication of rodents, extinguishing of
all fires, revegetation, if feasible; and the covering of
waste with two feet of suitable material. The cover
must be graded to provide proper drainage and pre-
vent ponding. Technical performance standards for
the closure of open dumps are not codified, and have
not been established as policy in the Bureau.

Conceptually, many of these regulations assist in
protecting ground water. However, technical criteria
governing installation and operation of a landfill is
practically non-existent, and permit applications typ-
ically address only the minimum requirements of the

regulations. This may result in inadequate manage-
ment and construction of disposal facilities, and the
generation of leachate that would contaminate adja-
cent ground water. Greater use of current technology
and compliance with minimum technical perfor-
mance standards for the design and closure of cells
would significantly reduce the potential for ground
water contamination.

SOLID WASTE IN UTAH

Solid waste disposal facilities in Utah receive a
variety of wastes, many of which may contain haz-
ardous constituents, capable of migrating and con-
taminating ground water. Many landfills contain
large amounts of residential waste containing haz-
ardous materials such as chlorinated hydrocarbons in
the form of cleaning solvents and pesticides. Paint
and paint sludges are also common residential
wastes and may contain hazardous lead compounds.
Also, many other residential wastes such as oils,
cleaning solutions, and aerosols contain hazardous
constituents.

In the past, industrial waste was commonly dis-
posed of in solid waste disposal facilities. Many of
these industrial wastes contain organic and heavy
metal constituents, which are capable of contaminat-
ing ground water. Their disposal in solid waste land-
fills could create ground water problems for the fu-
ture. Currently, the hazardous waste program re-
quires disposal of many industrial wastes in hazard-
ous waste disposal facilities.

Permit applications for Solid Waste Disposal Fa-
cilities are typically submitted by city or county gov-
ernments, private industries, and occasionally by pri-
vate citizens. The widely dispersed population in
Utah has resulted in the construction of a large
number of facilities throughout the State to serve
each individual community or industry. Currently,
there are approximately 250 operating landfills in
the State. Many of these landfills were constructed
by very small communities, private industries, the
Forest Service, and the Bureau of Land Management
(BLM). In addition, there are an unknown number of
solid waste disposal facilities which have been closed.
Due to the lack of a centralized recordkeeping sys-
tem, the exact number of operating and closed facili-
ties in the State is unknown.

At present there are only three known facilities
in Utah which have implemented ground water mon-
itoring programs in an effort to assess potential im-
pacts on the ground water due to waste disposal.
These facilities include the Salt Lake County land-
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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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