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UTAH GROUND WATER QUALITY PROTECTION

PERMITTING INFORMATION DOCUMENT

This informationdocumentis designed to give interested parties an overview o&tioeind

Water Quality Protection Permitting Program in the Division of Water Qu@ityQ), Utah
Depatment d Environmental Quality Potential applicants for a ground water discharge permit
will find assistance in understanding therpiting process as well as s#pecific help for
formulating applications. Readers are encouraged to consult the Table ehtSdatlocate

areas of interest.

Partl of this documenprovides aroverview of the primary elements of a ground water
discharge permit.Specific permit requirements will depend on the type of facility and its
location. Partll provides an overviewfdhe permit application process, which should begin

with pre-design discussionsPartlll provides an overview of the administrative procedures for
obtaining goermitincluding permit applicationeview, draft permit preparation, publimotice
andcommen, and final permit issuancéd?art IV describes common hydrogeologic settings in
Utah and how these may affect permit requiremeRtst Vlists possible designs for appropriate
containmentontrol technologyor various types oflischargingacilities. The designs

described in this section will fulfill the requirements for use of best available technology for the
types of facilities and different settings, but permit applicants may propose alternative designs
which meet the requirements for ground wat@tection.

A permitapplication form igprovided in Appendix Ao assist applicants in submitting a Ground
Water Discharge Permit Application. This formahat mandatory andpplicants are free to use
the format they deem appropriate as long asabeirements of R318-6.3 of the Ground Water

Quiality Protection Rules are met

The information in this document is only guidance to assist interested parties in understanding
the Ground Water Discharge Perfitogram. This document should not be considd¢o have

any force of law or regulation. Please consultiikeh Administrative Rules for Ground Water
Quiality Protection (UAGR317-6) for specificregulatory requirements. For a copy of thke,
pleasegyo to the following internet address, visit theound Water websit@r contact the

Division of Water Quality at the address below.

Link to Ground Water Quality Protectioruls:
http://www.rules.utah.gov/publicat/code/r317/r3006.htm

Link to Ground WateProtectionrHome Page:
http://www.deg.utah.gov/ProgramsServices/programs/water/groundwater/index.htm

UtahDivision of Water Qubty
195North 1950 West

Salt Lake City, UT 84114
Phone: 804536-4300


http://www.rules.utah.gov/publicat/code/r317/r317-006.htm
http://www.deq.utah.gov/ProgramsServices/programs/water/groundwater/index.htm
http://www.deq.utah.gov/ProgramsServices/programs/water/groundwater/index.htm
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l. Overview of Ground Water

Permits

The Utah Administrative Rules fo6Ground
Water Quality Protection(lUAC R3176)
werepromulgatedn August1989to protect
existing and probable future beneficisdes
of ground watequality in the State of Utah.
These regulations estah a framework for
requiring ground water quality isthage
permits for facilities that would potentially
discharge pollutants to ground water. The
ground water quality dischargeermit is the

s t a tmechanism to assure that ground
waterqualityis protected.

Who needs a permit?

Any facility or activity which causes dras
the potential to cause a discharge of
pollutants to ground water may be required
to obtain a groundvater discharge permit.
This includes land application of wastes;
waste storage pits, piles, landfills, and
dumps; liquid waste storage facilities at
large animal feeding operatignsnining,
milling, metallurgicalandmineralextraction
operationsincluding hea leach facilities;
wastewaterpits, ponds, and lagoongind
process waterponds andimpoundments.
Some facilities and activities may qualify for
Aper mit by rul eo
to go through the formal individual
permitting process. Examplesf
ruledo sites include
are regulated by other agencies (such as coal
mines regulated by the Division of Oil, Gas
& Mining) or where the activity has de
minimis(negligible) impact on ground water
quality. A list of facilities that qualify for
permit by rule status igprovided in UAC
R3176-6.2. Permit by rule facilities are still
responsible for any ground water
contamination they cause. The Executive
Secretaryof the Water Quality Boardnay
require a permitappi cati on f or

status

rul eo f aaréview shews thdt ang r

discharge may be causing or is likely to

cause the ground water quality standards to
be exceeded.

Additionally, in instances where a waste
water treatment structure such as a pond or
lagoon is being considered, a construction
permit is required A construction permit
addresses the engineering aspects of the
containmenttechnology to control waste
and wastewateand ensures that the facility

is properly designed and constructed

What are the Working Elements of a Ground
Water Discharge Permit?

Ground WateProtection Levels

Each permit establishegground water
protection evelsthat aresite-spedfic to that
facility. Protection levelsare concentration
limits for chemical parametsthat may be
associated withthat particular facility.
Protection levels are based drackground
ground water quality and ground water
quality standards. Utah Ground Water
Quality Standardsare based onEPA
drinking watemrmaximum contaminant levels
(MCLs) and health advisories, or risgdased
contaminant levels or other standards
established by other regulatory agencies
and would not
The UAC R317%6 rules recognize four

A p er miclssdas yof ground water quality based on
f tatal idisolvted soldds apmtentaaod pregendei e s

of any containants which could impair
beneficial uses ofround water. Depending
on sitespecific background ground water
quality and ground water classyopection
levels are set at a fraction of the ground
water quality standard ro background
concentrations otorstituensi n t he
ground water. For example, in the eas
high quality Class A Pristine or Class Il
Drinking Water Quality ground water
[@otedtipnelevels dre detydhe greater of

have



0.25 times the standardr 1.25times the
background concentrat, or the
background plus two standard deviations
The intent of the permit is to insure that
concentrations of constituents in the ground
water do notexceedthe protection levels.
An exceedance ofprotection levels is an
early warning that the faciyit may cause
more serious problems unless actioare
taken to correct the source of the problem.

ContainmentControl Technology

To assure that the facility does not
contaminate the ground water, appropriate
control measuresare requiredthat will
reduce o eliminate any process water,
wastewater,or leachate from leaving the
facility and discharging toground water.
The UAC R317%6 rules require that all
facilities use thebest available technology
(BAT) to minimize any discharge of
pollutants. BAT is def ned as
application of design, equipment, work
practice, operation standard or combination
thereof to effect the maximum reduction of a
pollutant achievable by available processes
and methods taking into account energy,
public health, environmental dneconomic

i mpacts and ot her
control technology would include:

1 Low permeability clay liners

1 Geomembranes such hgh density
and low density polyethylen&DPE
and LDPE liners, some with leak
detection and removal siems

1 Camping solid waste to minimize
leachate formation

1 Waste predreatment (e.g. tailings
neutralization)

1 Best management practicesgo
preventground water contamination

cos

The permit applicant must propose
appropriate control technology which will
prevent proteedn levels from being

exceeded. The control technology selected
for any given setting should be based on
several factors including:

1 Hydrogeologic Settingi depth to
ground wateryadose zone lithology,
background ground water quality
aquifertype (uncorfined water table,
confined, bedrock fracture flqw
karstic limestone volcanic lava
flows)

1 Nature of Potential Dischargé
contaminant mobility angbxicity or
concentratioa of contaminants in the
discharge to ground wateras
compared to protection lewelthat
will be contained in the ground water

i t hdischarge permit.

1 Methods for monitoringperformance
of the control technology

More stringent control technology would be
required for a facility that handles highly

fndbife -contarfinar@sTibkicewasted, for i§ u ¢ h

located at a hydrogeologically sensitive site,
or where complete containment is necessary
because ground water monitoring is not
feasible.

If a permitapplicant proposethat dilution
and attenuation of contaminants in a
subsurfacalischarge will prevenprotection
levels from being exceeded, the proposal
should be supported by a thorough study of
ground water conditions at the site.
Subsurface conditions must be wkfiown

to allow meaningful contaminarfate and
transport modeling and prediction of
corntaminant concentrations for a period at
least as long as the expected |dé the
facility.



Compliance Monitoring

The performance ofaeh control technology
must be evaluated with a compliance
monitoring system.  This system must
demonstrate on a continginbasis that
protection levels are being met at the facility
and/or BAT is being maintained.

Two basic types of compliance monitoring
are used to satisfy permit requirements. A
permit applicant may directly monitor the
ground water quality under the siteby
installing monitor wells and analyzing
ground water samples on a regular
frequencyfor compliance with ground water

protection levels Alternatively, or in
addition to monitoring wells, a leak
detection system bui

containment camol technology may be used
to demonstrate that contaminants are not
being released, or are being released in small
guantities which would havele minimis
impact on ground water quality.

The type of compliance monitoring system
chosen for a facility depeéhs on t he
hydrogeologic setting, the nature of the
discharge or potential discharge, and the
type of containment control technology
employed. For example, a facility that is
located in an area with very deep ground
water should probably not proposewell
monitoring system due to costs associated
with deep wells. Such a facility may find
that containmentcontrol technology which
incorporates an engineered compliance
monitoring system, such as a leak detection
system, is an economical alternative to
ground water monitoring. Careful thought
and planning should go into the type of
containment control technology and
monitoring mechanism that is chosen for a
facility that will need a ghund water
discharge permit. In generalosts for
appropriateconainmentcontrol technology
are significantly less than expenditures for

|t i

remediationof ground water contamination
resulting from inadequate containment.

Permit applicants who choose monitoring
wells will typically needdata from at least
eight ground wate monitoring events
Spacedover a year to establish background
water quality andseasonavariability. In a
typical case this accelerated sampling
program is done on a monthly basis.
Consideration may be given to issue the
permit before all the backgrodmonitoring
data arecollected. Depending on ground
water flow and travel time,compliance
monitoring frequencyis usuallyreduced to
guarterly or semannually after ongrear of
accelerated monitoring
nt o t he
Permit Fees

facility

The Utah Legislature has required the
Division of Water Quality to collect a fee for
permits issued to offset the cost of review.
The schedule of fees is set annually and is
available from the Division of Water
Qualityt e 6 s

The remainder of this document will provide
more specific information ral guidance to
help explain the ground water discharge
permit process including:

i An overview of the Ground Water
Permit Application Review Process

1 A synopsis of what information is
required for a ground water
discharge permit

1 An overview of the typida
hydrogeologic settings in Utah

1 An overview of the types of control
technologies that can be used for
various types of facilities and
hydrogeologic setting found in Utah



Permit gplicants should be familiar witthe
hydrogeologic characteristics of thesite
which may influence permit conditiorssich

as containment control technology and/or
ground water monitoring Requirements for
appropriatecontainmentcontrol technology
may differ depending on the hydrogeologic
setting. Any costs that would besasiated
with meeting permit requirements should be
considered at the earliest possible stage of
facility planning. A complete application
which fulfills the requirements of the
regulations will greatly expedite the permit
approval process.

Il. Overview of Ground Water Permit
Application Requirements

Pre-Design Discussions

Because of the variety of types of facilities
which are permitted and their hydrafmgic
settings, the permit requirements and level
of detail needed for the permit application
are tnilored to each individual case.
Potential permit applicants are strongly
urged to request a poesign meeting with
the Ground WaterProtection staff of the
Division of Water Quality at the earliest
possible stages of planning, to determine
permitting rguirements and possible design
options. Questions are encouraged from
potential applicants prior tgreparing a
ground water discharge permit application to
clarify and hopefully improve the design of
background ground water quality
characterization confinment  control
technologies andcompliance monitoring
systems.

Application Requirements

The attache@pplication form(Appendix A)

for a ground water discharge permit is
provided to assist those who desire to use it.
This format is not mandatory but itis

provided for assistance only. Applications
will normally include written descriptions,
plans, drawings, maps and cross sections to
meet the requirements spelled out in the
ground water regulations.

Application requirements for a ground water
dischar@ permit are listed in 318-6.3 of
the Administrative Rules for Ground Water
Quality Protection (UAC R318B). The
following discussion refers teequirements
listed in subsections A through O of the
regulations.

Applicant and Site Location Information
(R3176-6.3A, B, C)

This portion of the application provides
basic informatiorabout the permiapplicant
and facility, including the facility type and
location

Site Characterization and Description
(R317%6-6.3D, E,H, K, M)

This section of the applidan indudes a
characterization of the site geology,
hydrogeology soils, surface hydrology
including flooding potential, background
ground  water  quality, agricultural
description, and a plat map showing wells,
water bodies, and water usage within a one

mile radius of the proposed site.

Waste CharacterizatiofRB176-6.3F)

The chemical, physical, radiological, and
toxicological charateristicsof any potential
effluent or leachate thdtas the potential to
discharge tground water must be identified
for this portion of the application. This will
include the average and maximum expected
concentrations of any contaminants as well
as the volume of leachate or effluent
expected. If the waste stream will be from a
process which has not started yet, the permi
applicant should supply the best estimate of
the waste stream characteristiassing
process knowledge and analog facilities




ControlTechnologyR317%6-6.3 G,J)

The method that will be used to control
discharges to ground water to assure that
contaminats will not migrate into or
adversely affecground water qualitynust

be described in this section. Typically this
will include engineering plans and
specificationsof the liner or cover system
technologyor appropriatebest management
practicedor the particular permit.

Compliance MonitoringRR3176-6.3 1,L)

The application must include the
mechanisms that will be used to show that
the control technology used is functioning
properly to protect ground water quality.
This typically will include either a
complianceground water monitoring well
network or a compliance monitoring system
built into the control technology, or
occasionally elements of both. The
characteristics of théacility waste stream
and site hydrogeologywill dictate which
approach is most appropriate and
technologically feasible. Aground water
compliancemonitoring program will include
specifics for wdllocation, depth to ground
water, well construction specifications,
screen intervalcomplianceparameters to be
sampled, monitoring frequency (e.g.
monthly, quarterly, semannually), quality
assurance and quality control program, and
statistical methods to evaluate data for
compliance. For souramntainment control
monitoring, construction plans for the
monitoring technology mustebincluded in
the application. The monitoring system
must enable an ongoing performance
evaludion of the control technologguch as

a regulamonitoring and reportingchedule
for a leak detection system sump.

Inspection, ©ntingency Corrective Action
and Closure Plan®3176-6.3N, O, P, §

This section of the application describes
how the facility will be inspected to

determine that the control technology is not
damaged or malfunctioning. Should
problems arise, a contingency plan to correct
malfurctions (already compiled in the
application) can be implemented. A
corrective action plan may be necessary to
remedy problems that occurred at existing
facilities prior to permit issuance.Lastly,
the plans for final closure for the facility to
assure tht any long term potential for
ground water contamination from the closed
facility must be included. Typically this
involves a decommissioning plan or a
permanent capping plan along with a post
closure monitoring commitment.  Permit
applicants should coitker ways of closing a
facility which will eliminate any possibility
of future ground water contaminaticand
thereby eliminate the need for lotgm
monitoring.

[I. Ground Water Permit Application
Review Process

Ground Water Discharge Permit
Applications are reviewed by the Division of
Water Quality staff to determine if the

application meets the requirements of the
Ground  Water  Quality  Protection

Regulations (R31-B6-6). The process is

summarized in flowchart form in Figure 1.

Review for Completenesand Technical
Adequacy

The application will be reviewedy the
ground water protection stafd determine if
all applicable application requirements of
R3176-6.3 have beenaddressed (see the
overview of ground water permit application
requirements in t8 package). The
proposed containment technology and
compliance monitoringvill be assessed to
determine if they are technically feasible
given the hydrogeologic setting and the
nature of the facility waste stream.



Figure 1. Ground Water Pernitg Process

Ground Water Permitting
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Draft Permit

Assuming there are no deficiencies
outstanding after the permit application
review, a draft permit will be prepared by
the ground water protection staffhe draft
permitwill includethe terms and conditions
under which the facility Wl be operated.
One of the mossignificantconditions isthe
establishment of ground watgirotectin
levelsfor the permit. The protectiorvels
are establishedbased on the background
ground water quality in the vicinity of the
facility. This incldes concentrations of
total dissolved solidsand any chemical
parameterdisted in Table 1 of R31%6-2.1
that are presentin the waste stream,
especially mobile leakage indicatoBefore
protection levels can be determined, the-site
specific ground wateclass must be defined
based on background ground water quality
data. Protection levels arthen eshblished
in accordance with the requirements of
R3176-6.4 of the Ground Water Quality
Protection Rules. Although interim
protection levelscan beallowed for permit
issuance based on a few samplais)east
eight samples collected over a eyear
period are required to obtainmore
statistically valid protection levels When
this accelerated water quality monitoring
program has been completelde permit an
be reopened to reviseground water
protection levels.

A Compliance Schedule can be included in
the permitfor items that the applicant must
address whin a certain time frame.
Examples of compliance schedule items
include the installation of additional
monitoring welk, the completion of an
accelerated monitoring program to establish
protection levels,or the preparation and
submission of aest available technology
(BAT) performance monitoringplan for
engineered containment controls.

This stage othe permitprocess will involve
communication between the assigned staff
permit managerand the aplcant so that
both parties aramenable to the terms and
conditions of thalraft permit. The applicant

is given opportunity to review the draft
permit andprovide commento express any
concerns prior to the draft permit being
public noticed.

Public Noticeand 36day Comment Period

The Ground Water Quality Protectiétules
specifically require thaa notice of intent to
approve is published in a newspajrerthe
affected area forevery proposed permit
This notice opensa 3Gday public comment
period in which interested parties or
individuals are invited to provide comment
to the Executive Secretary of the Water
Quality Board At the close of the 3@ay
period, each comment received is evaluated
and considered. Using the regulations as a
guide, changes to the draft permit can be
made to addressubstantivecomments. If
anysubstantiathanges are made to the draft
pemit in response to public commenthe
permit will be subjected to another-8ay
public comment periad If changes made
are not substantive, the permit can be issued
without additional public notice and
comment

Final Permit Issuance

Following the publiccommentperiod, if all
requiremats of the regulations have been
met, the permit is signed by the Executive
Secretary of the Utah Water Quality Board
and issued to the applicantPermits are
generally issued for a fivgear termwith
the opportunity to renew assuming no
significant prolbems have arisen. Typically,
permits contain a
allows the permit to be modified if
necessary.

Areope



V. Common Hydrogeologic Settings
in Utah

Ground Water Vulnerability

The following discussions rank the various
hydrogeologic settingfor their vulnerability

to ground water contamination in relation to
appropriate best available containment
technology and monitoring. These rankings
areonly intended to bea general guide for
applying appropriate control technology for
a particular rgion. Actual site conditions
may be more or less susceptible to ground
water pollution, and may allow for permit
conditions which are more or less stringent
t han t hose i sted
setting. Settings
vulnerability are agas where the geologic
conditions would allow pollutants to move
directly into usable ground water.
AModer at eo vul ner abi
where the geologic structure would probably
retain a release of contaminants long enough
to allow a cleanup befordé contaminants
moved into wusable gr
vulnerability applies to areas which
generally have poor quality ground water
and soils with low permeability or near
surface aquitards which would tend to retain
contaminants, and there is little cleanthat
contaminants would move into usable
ground water. Figure 2 shows the
distribution of some of the more widespread
hydrogeologic environments.

Great Basin Alluvial Valleys

Eastwe s t extension of
between central Utah and the SeeNevada
Mountains of California has formed a region
of alternating steep, narrow mountain ranges
and alluvial basins. The basins are typically
filed with many thousands of feet of
unconsolidated alluvial deposits which hold
the most productive and hebvi used

aquifers in Utah. During the Pleisocene
Ai c ed0 amewhern the climate was
cooler and wetter thathe present, lower
areas of western Utah were covered by Lake
Bonneville This ancient freshwateliake
reached its maximum elevation afbout
5100 feetapproximatelyl5,000 years ago.
In many of these valleys, clay and other
fine-grained materials were deposited in
deep lake waters in the lower valley areas,
while coarser sand and gravel were
deposited along the higher valley edges
where they wer reworked by waves and
streams flowing into the lake. Pre
Bonneville deposits now covered by the clay
were composed of coarggained sands and

f ograveld tienow sertegadaguiferg whicle r a |

ateednfinedebyd the @day. Th@ Ipresgnted of
the clay confining lagrs produces a distinct
hydrogeologic setting which is typical of the
most heavily populated and developed areas
lofi Utap. Thksenaquifeessare rachaegadsby
precipitation and streamflow on the coarse
deposits along the high valley edges, and by
ground waterflow from the surrounding
onoumtdins. w Betagise .these rBchavge aones
consist of coarse deposits which are
continuous with and higher than the pre
Bonneville sands and gravels, ground water
under the confining clay layers is under
artesian pressure. Figurei8 a schematic
representation of this hydrogeologic system.

The upwardhydraulic gradient of confined
aquifers protectsthem from contamination
sources locatedbove the confiningunits
even though the confininginits are not
laterally continuous andhave some leakage
thrdugh theanaCortfiredaguifers ares rsghly
vulnerableto contamination introducexhto
thar recharge zonewith unconfinedwater
table conditions Overproduction of water
from confinedaquifers maycause a reversal
of the upward gradientand cause poer
quality shallow ground water tinfiltrate
downwardinto formerly confinedaquifers.



Figure 2: Primary Utah aquifer systems.
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Figure 3: Typicahlluvial aquifer system
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