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PREFACE
Title
The official title of this document is Drinking Water Source Protection Plan for the
Lionsback Master Planned Development Project. For convenience the terms
“Lionsback Drinking Water Source Protection Plan”, “Lionsback DWSPP”, or the
“Plan” may be used when referring to this document.

Introduction
The Lionsback development project is situated in an area where surface activities
may have an effect on the underlying groundwater, referred to as the Glen Canyon
Aquifer. This aquifer yields very high quality water and is the sole source of
drinking water serving the residents of the City of Moab and outlying
unincorporated areas.
The risk of a negative impact on the aquifer from the Lionsback
development is very low. However, the City of Moab, as the land use authority and
the public drinking water provider, and the owners/ developers of the Lionsback
project have both recognized the need to mitigate risks attributable to the use and
development of the project to the best extent practicable. The Lionsback Drinking
Water Source Protection Plan is designed to identify potential risks and provide
specific mitigation measures and requirements.

Development and Approval
The Lionsback Drinking Water Source Protection Plan has been developed jointly
by the Lionsback design team and the City of Moab. The format and content are
based on the requirements of the Lionsback Pre-Annexation Agreement (2008), and
information provided by the GROUND WATER SOURCE PROTECTION USERS’
GUIDE (Utah Division of Drinking Water, 2005). The Plan has been approved and
adopted by the Moab City Council by Resolution, and the requirements of the plan
are binding on the current and future owners of all or any part of the Lionsback
development. The components of the Plan will be deemed to be included in the
Lionsback Development and Phasing Agreement and enforceable by the City in the
manner provided for in the Development Agreement. In addition, the Plan will be
referenced in the Lionsback Homeowners Association Declaration of Covenants,
Conditions and Restrictions and will be monitored and enforced by the Lionsback
HOA.

Revision History
It is anticipated that corrections and revisions to the Lionsback Drinking Water
Source Protection Plan may be required as the development progresses. All
changes to the document must be formally approved by the City of Moab and with
each approved modification; a new version shall be prepared. Each revised version
shall be identified by a number and date. (e.g. Revision #1, January 2010)
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PLAN SUMMARY
The Lionsback Master Planned Development project, (referred to as the “Lionsback
Development”, the “Development”, or the “project”) is situated in an area where surface
activities could potentially have an effect on the public drinking water supply for the
City of Moab. The proposed development will involve some temporary and permanent
activities and land uses that are considered to be a Potential Contamination Source
(PCS). After careful study, the City determined that the threat of contamination from
the proposed development is very low; however the City of Moab and the Developer
have agreed that protective measures should be implemented in connection with the
build-out of the Development to further minimize threats to the aquifer.
This document, Lionsback Drinking Water Source Protection Plan, (referred to as the
“Lionsback DWSPP” or the “Plan”), has been developed for the primary purpose of
identifying all possible potential contamination sources associated with the
Development and establishing appropriate mitigation measures. The Lionsback DWSPP
is specific to the development site and the associated improvements. The plan is
supplemental to all other general drinking water source protection requirements that
exist in City, County, State, and Federal regulations. Conformance with the Lionsback
DWSPP is required for all activities and uses that occur on the project site, and are
associated with the Development.
The Plan provides an explanation of how contamination of the aquifer could potentially
occur, and the term potential contamination source (PCS) is defined and the concept
explained. This background information should enable all plan users to gain a basic
understanding of the groundwater protection issues associated with the project site.
The plan contains an inventory of all existing and future PCS’s anticipated for the
Lionsback project and indentifies the specific mitigation measures that will be
employed to minimize the small risk presented by the development. The primary
responsibility for implementation, monitoring and maintenance of mitigation measures
will initially be that of the Developer and the responsibility will be transferred to the
Homeowners Association as the project is built out.
Chapters specific to the Infrastructure Construction phase and the Building Construction
phase have been included that cover these activities in detail. Each chapter outlines the
possible contamination sources anticipated and describes the specific mitigation
measures that will be implemented. For each type of construction; individual roles and
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responsibilities are specified and enforcement authorities and procedures are
established.
In Chapter 8, the plan addresses the long term management and control of the ongoing
potential contamination sources associated with the development. The planned
management strategy includes measures such as design controls, special requirements,
construction protocols, prohibited practices, maintenance requirements, and education.
Procedures for periodic evaluation and updates to the overall plan have been included to
ensure that the mitigation measures continue to be effective in their implementation and
maintenance.
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How to Use This Plan
It is important that all parties who are required to comply with this plan understand their
roles and responsibilities in the implementation of the overall mitigation plan. The plan
has been broken down into Chapters and Sections to assist all plan users in quickly
locating the information necessary for them to perform their roles. Some provisions of
the plan apply only to specific parties, or persons engaged in specific activities. The
following paragraphs should prove helpful in determining your role.
If you are a representative of the project Developer:
You should become familiar with the entire plan as you play a key role in the
monitoring and enforcement of many elements of the plan, especially if you have been
assigned the role of Designated Person.
If you are a contractor performing infrastructure improvements (grading, roads,
utilities) work on the project:
You should read through Chapters 1 – 5, which provide information applicable to
everyone, and you should become very familiar with Chapter 6, which outlines your
specific responsibilities and provides detailed information on submittals, procedures,
specific requirements, and record keeping.
If you are a contractor performing building construction work or site
improvements on an individual lot within the Development:
You should read through Chapters 1 – 5, which provide information applicable to
everyone, and you should become very familiar with Chapter 7, which outlines your
specific responsibilities and provides detailed information on submittals, procedures,
specific requirements, and record keeping.
If you are the owner of an individual lot or unit within the development:
You should read through Chapters 1 – 5, which provide information applicable to
everyone, and you should become very familiar with Chapter 8, which covers
mitigation measures that will apply to you.
If you are a representative of the Homeowners Association:
You should become familiar with the entire plan as you play a key role in the
monitoring and enforcement of many elements of the plan. Chapter 8 covers the HOA’s
specific roles and responsibilities.
x
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If you are a concerned citizen not directly involved in the Development in some
manner:
Chapters 1 - 5 provide a good overview of the overall mitigation plan for the
Development. If you are interested in detailed requirements of the plan that apply to
specific activities, refer to Chapters 6 – 8
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CHAPTER 1
ADMINISTRATION
Section 101
Applicability
The provisions of this plan shall apply to all property owners and all activities
associated with the Lionsback Development occurring on the project site. The plan
applies to both permanent uses, such as the use and occupancy of a dwelling unit; and
temporary uses such as construction activities and special events. Covered activities
include but are not limited to the following: construction activities such as site grading,
underground utility work, road construction, and building construction; landscaping,
activities associated with residential uses such as painting, yard maintenance, car
washing, and similar activities.
Section 102
Designated Person
Upon approval and adoption of this plan, by action of the City Council, the Developer
shall designate a responsible party for the purposes of implementation and conformance
with this plan (referred to as: the “Designated Person”). The Developer’s Designated
Person must be someone who has the authority to direct activities on the site and must
be able to be contacted within a reasonable amount of time. The assignment of the
Designated Person shall be in writing submitted in accordance with Section 103. The
designees may be changed over the course of the project; however any change will not
be effective until the City receives a letter from the Developer requesting a change of
designees.
Section 103
Submittal Requirements
103.1 Initial Submittals – Within 60 days following Council’s approval of this plan,
the Developer shall submit to the City Public Works Director (with copies to the City
Planning and Engineering Departments) a letter designating one person as Designated
Person and one person as an alternate contact.
103.2 Additional Submittals – Further submittals providing specific information for
particular activities will also be required. Information regarding the content, timing, and
procedure for additional submittals can be found in the corresponding section of
Chapters 6, 7, or 8 as applicable.
Section 104
Review and Approval Procedures
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Procedures for the review and approval of required submittals are detailed in the
corresponding sections of Chapters 6, 7, & 8.
Section 105
Maintenance & Record Keeping
All required mitigation measures and practices implemented on site shall be maintained
or replaced as necessary to ensure that they function as intended. All mitigation
measures shall be inspected on a regular periodic basis by the Designated Person. The
appropriate length of time between inspections will vary depending on the actual
measure and the nature of the hazard that is being mitigated, but in no case shall the
time period between inspections exceed 30 days. For every round of inspections an
inspection report shall be completed by the Designated Person on a standardized form.
Copies of all inspection reports shall be retained by the Designated Person and made
available to City or Building Department staff upon request. Records will be available
for a period of 30 days following the termination of the particular mitigation measure or
90 days following the date of the inspection; whichever comes first.
Section 106
Enforcement Provisions
106.1 Enforcement Entities - All requirements of this Plan are enforceable by the City
of Moab, the Building Official, the Developer, and/or the Lionsback Homeowners
Association as applicable.
106.2 Stop Work Order - In the case of the City and the Building Department,
compliance with the requirements of this plan may be enforced by the issuance of a
Stop Work Order. If a Stop Work Order is issued, the Designated Person shall be
notified in writing and a brief description of the violation will be provided. When the
violation has been corrected to the satisfaction of the enforcing authority, the Stop Work
Order shall be withdrawn and the work may proceed.
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CHAPTER 2
DEFINITIONS
Section 201
General
For the purposes of interpreting and enforcing this Plan, the follow words or phrases
shall have the meaning ascribed to them in this Chapter
Section 202
Definitions
Building construction: All construction activities associated with the construction of a
building or other structure. Building construction includes only that site work
(earthwork, utilities, surface improvements, etc.) directly associated with the building or
structure. Building construction does not include site work intended to serve multiple
buildings, or the entire development.
Building Official: The officer or other designated authority charged with the
administration and enforcement of the building code, or a duly authorized
representative.
Contaminant: An undesirable substance not normally present, or an unusually high
concentration of a naturally occurring substance, in water or soil.
Contamination:
activities.

The degradation of natural water quality as a result of man’s

Designated Person: The person appointed by the Developer, the Contractor, and/or the
Homeowners Association to be the primary contact for all groundwater protection
issues and who is responsible for the conformance with the provisions of this plan.
Developer: The Lionsback Development Company, LLC, their successors and assigns.
DWSP program: The program to protect drinking water source protection zones and
management areas from contaminants that may have an adverse effect on the health of
persons.
DWSP Zone: The surface and subsurface area surrounding a groundwater source of
drinking water supplying a Public Water System, through which contaminants are
reasonably likely to move toward and reach such groundwater source.
Homeowners Association or HOA: The duly created Lionsback Homeowners
Association. (see also Property Owners Association)
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Infrastructure construction: All construction activities associated with improvements
that serve the project as a whole and not just an individual building. Includes grading,
utility work, road construction, irrigation systems, and similar.
Lionsback DWSPP or Plan: This document.
Management Controls: Any action, other than structural mitigation measures,
intended to mitigate the hazards associated with a potential contamination source.
(Examples: educational brochures, contingency plan, policy prohibiting the use of
herbicides or pesticides)
Potential contamination source (PCS): Any facility or activity that may potentially
contaminate ground water.
Project Site: All land area included in the boundaries of the Lionsback Development.
Property Owner: Any record owner of real property located within the Lionsback
development.
Property Owners Association: (see Homeowners Association)
Source protection area: see DWSP Zone
Structural Mitigation Measure: Physical mitigation measures such as fencing,
containment areas, or similar. Term used to differentiate from non-physical mitigation
measures such as education.
Wellhead: The physical structure, facility, or device at the land surface from or through
which groundwater flows or is pumped from subsurface, water-bearing formations.
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CHAPTER 3
DRINKING WATER SOURCE PROTECTION
Section 301
General
Public drinking water systems obtain the water that they provide to users from springs,
wells, reservoirs, and/or rivers referred to as sources. State and federal regulations
require that public drinking water systems protect their drinking water sources from
degradation to the quality of the water it produces. The appropriate protective measures
vary widely depending on whether the source is surface water or ground water, the
location of the source, and many others. Protective measures come in many different
forms and can be non-structural (such as land use ordinances, public education, etc.) or
structural (such as fencing around wells & springs, enhanced requirements for sewer
pipelines, containment areas for hazardous materials, etc.) In all cases the goal is to
eliminate or minimize the risk of contamination of the source.
Section 302
Contamination Process Described
302.1 Hydrogeologic Setting - The Glen Canyon Aquifer is considered to be an
unprotected aquifer. This means that no impervious layer (thick layer of clay, shale, or
unfractured bedrock) is present between the ground surface and the ground water level
that would prohibit surface water from percolating down to the aquifer. In addition, the
rock formations that make up the aquifer (primarily the Navajo sandstone) are known to
be highly fractured. Fractures (cracks or joints in the rock) can provide an easy route for
water to flow through the bedrock. Therefore, the Glen Canyon Aquifer is described as
an unprotected, fractured bedrock aquifer. This means that any liquid or dissolvable
material present on the ground surface could flow downward to the aquifer with little or
no filtering. Due to this “hydrogeologic setting”, the City has designated most of the
land surface above the aquifer as a Drinking Water Source Protection Zone.
302.2 Ingredients Required for Contamination – There are four ingredients required
for contamination of the aquifer to occur. There must be: 1) A contaminant, a substance
that is hazardous to human health if present in drinking water. A list of the 87 drinking
water contaminants currently identified by the EPA is provided in Appendix D.; 2) a
sufficient quantity of the contaminant to cause elevated concentrations in the aquifer.
(The amount that constitutes a significantly quantity varies greatly depending on the
nature of the contaminant); 3) a release of the contaminant onto the ground surface or
subsurface. Releases can be intentional (in the case of application of insecticides,
herbicides, fertilizers, etc) or unintentional (in the case of leaking storage tanks, leaking
sewers, spilled materials, etc.); and 4) a method of transport for the contaminant to be
carried down to the saturated part of the aquifer (typically infiltrating rainwater,
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snowmelt, or the contaminant itself if it is a large amount of liquid). This “ingredient
list” is somewhat of an oversimplification, however these four ingredients are found in
95%+ of all contamination occurrences; and the concept is very useful in understanding
and identifying potential contamination sources.
Section 303
Potential Contamination Sources
303.1 Definition – The State of Utah Division of Drinking Water defines a potential
contamination source as:
“…any facility or site that employs an activity or procedure that may potentially
contaminate ground water; and a hazardous substance is usually associated
with the procedures employed at the facility.”
In other words a potential contamination source will have some or all of the ingredients
described in the previous paragraph, usually Ingredients 1 and 2. Two examples of
PCS’s are provided below.
Example 1: Dry Cleaners. The process used to dry clean fabrics requires the use
of many chemical compounds. Many of by-products of these chemicals are
drinking water contaminants. In addition, a busy dry cleaner will require the
storage of sufficient quantities of these hazardous substances to cause concern.
(Ingredients 1 & 2) If the chemicals are stored, used, and disposed of properly,
contamination should not occur. However, if the chemicals are improperly
stored, improperly disposed, or are otherwise mishandled, ingredients 3 and 4
can develop and a contamination hazard now exists. Therefore the facility, the
dry cleaning business, is considered a PCS due to the hazardous substances
associated with it.
Example 2: Active or Abandoned Wells. Wells, especially water wells, provide
a direct conduit to the groundwater aquifer (Ingredient #4). Well equipment
such as submersible pumps may contain potential contaminants such as lead or
mercury that under sealed within the pump housing. (Ingredient #1) A corroding
well pump can cause these materials to be release. Wells that are constructed,
operated, maintained and secured properly present minimal risk. Wells that were
improperly constructed and/or have not been properly maintained can result in
the development of Ingredients 2 and 3. In addition wells provide such a direct
conduit to the aquifer that they warrant special attention. There are many
instances where a contaminant plume has been traced to an abandoned well.
Therefore wells are considered a PCS because of the direct access to the aquifer
that they provide.
303.2 Managing PCS’s - Any PCS located within a drinking water source area should
be managed and controlled to reduce or eliminate the hazard. In order to manage the
PCS, its location and properties must be known. All public drinking water systems
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within Utah are required to maintain an inventory of all PCS’s that are located within
the protection zone.
303.3 The Lionsback PCS Inventory - The State of Utah Division of Drinking Water
(DDW) has compiled a list of 59 PCS’s that public drinking water systems should
monitor. This list is attached as Appendix E. On the basis of the DDW list, together
with the Phase I Environmental Assessment report, a site specific inventory of existing
and future PCS’s was compiled as shown in Tables 303.1 and 303.2 shown below and
on the next page.
TABLE 303.1: Inventory of Existing PCS’s for Lionsback Development
Name of PCS

PCS No. in DDW
Guidance

Identified Hazards

Roadways – Sand Flats
Rd. and Hells Revenge
Rd.

#39

Hydrocarbons from leaking
fluids, de-icing salts &
chemicals, transport of
hazardous materials

Water well

#1

Possible corroded
submersible pump, direct
conduit to groundwater
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TABLE 303.2: Inventory of Future PCS’s for Lionsback Development
Name of possible PCS

PCS No. in DDW
Guidance

Identified Hazards

Roadways – Sand Flats
Rd. and Hells Revenge
Rd. and internal roads &
parking lots serving
development

#39

Hydrocarbons from
leaking fluids, de-icing
salts & chemicals,
transport of hazardous
materials

Water well

#1

Possible submersible
pump, direct conduit to
groundwater

Sewer system serving
project including mains,
service connections,
manholes, and pumping
stations

#43

Domestic wastewater

Residential pesticide,
herbicide, and fertilizer
storage and use.

#37

Pesticides, herbicides,
and fertilizers, and/or
their by-products.

Car wash area planned
for Phase 4.

#6

Accumulated
concentrations of
hydrocarbons, salts,
concentrated cleaning
products and similar
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CHAPTER 4
MANAGEMENT PLAN FOR
EXISTING POTENTIAL CONTAMINATION SOURCES (PCS’S)
Section 401
General
This chapter covers the interim period from adoption date of the plan to the start of
construction activities. The chapter includes only the management of PCS’s that
currently exist on the site. The management plan for future PCS’s associated with the
development activities is covered in Chapters 5 – 8.
Section 402
Existing PCS’s
Two PCS’s currently exist on the project site (See Table 303.1). They are:
1. The existing water well located near the existing building the in north-central
portion of the site, and
2. The existing public roads traversing the site (Sand Flats Road and Hells
Revenge Road).
Section 403
Preconstruction Controls
403.1 Existing Water Well - The well is of fairly recent construction (2001) and likely
was cased and sealed in accordance with current requirements. The well will be
inspected to verify that the annular space was sealed with grout, and that the wellhead is
fitted with a locking cover. If these measures are not in place and cannot be safely
retrofitted, the well will be abandoned in accordance with state regulations. If the grout
seal and locking cover are in place, the area located within a 100-ft radius of the well
will be kept clear of any parked vehicles, construction materials and waste materials of
any type. With the described measures in place, the well, as a PCS, is considered
adequately controlled. To ensure that the well continues to be adequately controlled, the
Designated Person will inspect the existing well on a quarterly basis to make sure that
the well pump is in operational condition and that the wellhead remains secured.
Repairs will be made as necessary to maintain a secure wellhead.
403.2 Existing Public Roads – Sand Flats Road and Hells Revenge Road have been
designated by Grand County as a Class B, and Class D county road respectively. As
designated public roads there is a public right-of-way associated with each. The
Lionsback Development exercises no control over the management of the roads and the
roads have not been addressed in this plan. The Developer/Owner has installed a right-
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of-way fence along each side of Hells Revenge road to eliminate the off road travel that
used to occur.
[THE REMAINDER OF THIS PAGE IS INTENTIONALLY LEFT BLANK]
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CHAPTER 5
MANAGEMENT PLAN FOR
FUTURE POTENTIAL CONTAMINATION SOURCES (PCS’s)
Section 501
General
This chapter outlines the management plan for the control of all PCS’s associated with
the development in general terms. Specific mitigation controls for each identified PCS
will be covered in more detail in Chapters 7, 8, and 9.
Section 502
Temporary PCS’s
Construction activities, both infrastructure and building construction, typically involve
the use of some potential groundwater contaminants such as fuels, lubricants, adhesives,
and finishes. The Division of Drinking Water does not include construction activities on
their PCS list because the quantities of the contaminants are usually small and the
duration of the activity is relatively short. However, given the relatively large scale of
the Lionsback project and the anticipated duration of construction activities, the
cumulative effects could occur. Therefore mitigation measures will be implemented for
all construction activity. Detailed descriptions of the planned mitigation are found in
Chapters 6 & 7.
Section 503
Future PCS’s
Three new PCS’s have been identified for the planned Lionsback development.
Together with the two existing PCS’s that will remain, there will be five future PCS’s.
These five PCS’s are listed in Chapter 3, Table 303.2, and have been repeated below for
convenience.
1. Roads – Sand Flats Rd. and Hells Revenge Rd. and all internal roads & parking
lots serving development
2. Water well
3. Sewer system
4. Use of residential pesticides, herbicides and fertilizers
5. Centralized car wash area
Section 504
Construction Controls and Long Term Measures
It is the objective of the Developer to minimize or eliminate all hazards to the quality of
the groundwater. Several controls for the protection of the groundwater have been built
5-1
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into the actual design of the project. These built-in controls include the following:
Built-in Controls
• An overall site layout that accomplishes the desired density with minimal
disturbance of the existing site,
• Extension of the city sewer system to the project as opposed to using on-site
wastewater systems such as septic systems,
• A design that preserves all of the existing natural drainages on the site and
eliminates the need for stormwater detention or retention areas where
contaminants could accumulate, and
• Development of a site landscape design and landscaping standards that promote
the use of disease resistant, low water plants and severely restrict lawns to
minimize the need to use herbicides, pesticides, and fertilizers.
These and other similar features of the proposed development will minimize or
eliminate some of the potential contamination sources that would usually be associated
with more conventional developments.
All potential contamination sources cannot be eliminated by design alone. The site and
proposed development plan have been carefully evaluated to identify all potential
contamination sources. This inventory process is described in more detail in Chapter 3.
Each potential contamination sources identified will be mitigated through the use of
management controls. A listing of the major management controls that will be
implemented is provided below. Further detail on the implementation of the
management controls can be found in Chapters 6, 7, and 8.
Management Controls
• Road salt or other de-icing chemicals will not be used on the development’s
private roads.
• Information intended to educate and raise awareness of the groundwater issue
will be distributed to future home owners on a regular basis.
• The Homeowners Association will sponsor periodic household hazardous waste
collection events to prevent the accumulation of unwanted pesticides,
herbicides, stains & varnishes, heavy duty cleaners, and similar.
It has been determined that the risk of groundwater contamination due to the activities
and uses associated with the development is very low. However, the Owner and
subsequently the Homeowners Association will treat any and all potential
contamination sources as if they were a major threat.
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CHAPTER 6
INFRASTRUCTURE CONSTRUCTION REQUIREMENTS
Section 601
General
This chapter covers the specific contamination hazards and mitigation controls for
infrastructure construction only. Any and all contractors involved in infrastructure
construction should also read Chapters 1 – 3 in detail.
Section 602
Developer’s Responsibilities
The Developer will be responsible for ensuring compliance with the provisions of this
plan throughout the development process. All contractors bidding on the infrastructure
work will be alerted to the sensitive nature of the site and requirements of this plan. The
Developer is responsible for ensuring that the Contractor has submitted all required
materials and received all necessary sign-offs prior to any work being performed on the
project site.
Section 603
Contractor’s Responsibilities
The Contractor shall be responsible for reading and understanding this plan and
maintaining a copy of the plan on the job site at all times. The Contractor shall assign
one Designated Person who will be the primary contact for the City and the Building
Department. The Contractor’s Designated Person will be responsible to see that all
required submittals, sign-offs, site controls, and other measures required by this plan are
completed, approved, and maintained in proper condition as applicable.
Section 604
Submittals
The following submittals shall be required of all Contractors performing any type of
infrastructure work on the project. The submittal sign-off procedure is described in the
Section 605.
1. DWSP Site Plan
• This shall be a simple plan showing the designated location of vehicle
and equipment parking areas; material staging areas; storage area for
fuel, lubricants, and all other fluids; trash dumpsters, and toilet facilities.
(The plan should be as simple as possible, while still showing all
required information.)
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2. Sewer Pipe and Manhole Information
• Provide information on the source and exact type of pipe material to be
used for all sewer lines.
• Provide shop drawings of all sewer manholes to be used.
• Provide shop drawings for all sewer pumping stations.
• Provide a construction schedule for the installation of all water and
sewer mains associated with the project. (The schedules should include
both an overall timeline and a more specific description of the work to be
completed in the next three weeks. An updated schedule shall be
submitted as necessary).
3. Spill Action Plan
• A spill action plan may be required depending on the Contractor’s
specific work activities and materials. If an action plan is required, it
shall include pertinent contact information, MSDS sheets for material of
concern, and a brief narrative of spill protocol. A simple plan template
will be provided by the City Engineer.
Section 605
Sign-off Procedures
605.1 Developer’s Review - Prior to the start of any construction activities, the
Contractor shall provide all submittals to the Developer. Developer will perform an
initial review of the submitted materials to ensure that the submittal package is
complete and appears to be in conformance with this plan. The purpose of this initial
review is to make the City review as efficient as possible.
605.2 City Review – Upon completion of the Developer’s review, the package is to be
submitted to the City Engineer. The City Engineer will not accept the submittal package
until it has been reviewed and approved by the Developer. The City Engineer will
review and take action on the submittal within a reasonable time period. Upon approval,
a copy of the submittal package bearing a stamp of approval will be returned to the
Developer and the Contractor, after which the Contractor may proceed with
construction activities, provided that all other necessary approvals such as grading
permits, building permits, and similar have been obtained. In the event that the City
Engineer determines that all materials are not in compliance, those portions that are in
compliance will be approved. The non-compliant submittals will be returned with
written direction provided.
Section 606
Potential Contamination Sources Identified
There are two PCS’s associated with infrastructure construction that have been
identified:
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606.1 Sewer system – The project sewer system is considered a PCS because leaks in
the system could eventually lead to contamination. The sewer system is not a risk until
it is put into service, however proper materials, careful installation, and thorough testing
are the best defense against future leaks. Therefore the sewer system is addressed in this
chapter.
606.2 Fuels, lubricants, and other contaminants typically associated with
construction - Construction activities, both infrastructure and building construction,
typically involve the use of materials such as fuels, lubricants, cleaning products, which
can produce contaminant by-products. The Division of Drinking Water does not
identify construction activities as a significant PCS because the quantities of the
contaminants are usually small and the duration of the activity is relatively short.
However, given the relatively large scale of the Lionsback project and the anticipated
duration of construction activities, the cumulative effects could be significant.
Section 607
Required Mitigation Measures
The following mitigation measures are required:
607.1 Mitigation for Sewer System – All portions of the sewer system shall be
constructed in conformance with the State of Utah, Department of Environmental
Quality rules for sewer lines installed in drinking water source protection areas. The
rules current at the date of this plan are provided below. In the event that the State rules
are amended, whatever rules are current at the start of project construction shall be
followed.
a) Sewer lines both mains and service connections shall be ductile iron pipe with
mechanical joints or fusion welded high density polyethylene plastic pipe
(solvent welded joints shall not be accepted);
b) Lateral to main connection shall be accomplished with shop fabricated full
body wye fittings;
c) The sewer pipe to manhole connections shall made using a shop-fabricated
sewer pipe seal-ring cast into the manhole base (a mechanical joint shall be
installed within 12 inches of the manhole base on each line entering the
manhole, regardless of the pipe material);
d) Sewer pipe shall be laid with no greater than 2 percent deflection at any joint;
e) Trench backfill shall be compacted to not less than 95 percent of maximum
laboratory density as determined in accordance with ASTM Standard D-690;
f) Sewer manholes shall meet the following requirements:
(i) The manhole base and walls, up to a point at least 12 inches above the top of
the upper most sewer pipe entering the manhole, shall be shop-fabricated in a
single concrete pour.
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(ii) The manholes shall be constructed of reinforced concrete.
(iii) All sewer lines and manholes shall be air pressure tested after installation.
g) Structures used in sewer lift stations shall be limited to manhole type
structures that comply with the above provisions.
Exception: The provisions of paragraph 607.1 are not intended to prevent the use of
materials or methods that are superior to those stipulated with respect to leak
prevention. An alternative material or method may be approved by the City Public
Works Director at his discretion provided that sufficient evidence documenting the
superior performance of the proposed material or method is provided, and the City
Engineer concurs.
607.2 Mitigation for fuels, lubricants, and other contaminants associated with
construction – Methods of work and jobsite conditions shall comply with the following
provisions:
a) Fuel, lubricants, and other contaminants should be stored and handled offsite if
reasonably practicable.
b) If contaminants are stored on site, they must be located within a designated
containment area. The containment area should be located on fairly level
ground, lined with heavy duty plastic sheeting covered with sand, and
surrounded by a berm at least 12” high.
c) The volume of hazardous fluids stored on site shall never exceed 500 gallons
aggregate total.
d) All contaminants must be stored in durable water-tight containers when not
being used.
e) When a container is emptied it must be removed from the site within 24 hours.
Empty containers shall be disposed of in accordance with all applicable
regulations.
Section 608
Record Keeping
All structural mitigation measures must be maintained in good condition at all times.
Contractor shall comply with all record keeping provisions specified in Chapter 1.
Section 609
Contingency Plan
If a spill action plan is required (See Section 604), the Contractor shall provide a copy
to all personnel working on site. The contingency plan should be clearly explained to all
personnel and a copy of the contingency plan must be posted near the containment area.
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CHAPTER 7
BUILDING CONSTRUCTION REQUIREMENTS
Section 701
General
This chapter covers the specific contamination issues and mitigation controls for
building construction only. Any and all contractors involved in building construction
should also read Chapters 1 – 3 in detail.
Section 702
Design Review Committee Responsibilities
The Design Review Committee is an entity that will be created by the Owner and/or
HOA for the purpose of enforcing design guidelines for all buildings on the project.
Since this committee performs a complete review of building plans, it is logical that the
committee play a role in ensuring conformance to this plan. The Design Review
Committee will be will be responsible for ensuring compliance with the provisions of
this plan for all building activities conducted on the project site. The committee shall
provide all builders a copy of this plan and explain the applicable sections.
Section 703
Contractor Responsibilities
The General Contractor shall be responsible for reading and understanding this plan and
maintaining a copy of the plan on the job site at all times. The General Contractor shall
assign one staff member as the Designated Person who will be the primary contact for
the City, the Building Department, and the Homeowners Association if applicable. The
General Contractor shall be responsible for compliance with all specific requirements of
this chapter, and all other applicable provisions of this plant, by all personnel including
Sub-Contractors.
Section 704
Submittals
Prior to the start of any building activity on any lot or parcel the following submittals
shall be required of all Contractors performing any type of building work or site work
directly associated with a particular building. The sign-off procedure shall be as
described in this Chapter.
1. Site Housekeeping
a) A housekeeping site plan showing the designated location of vehicle and
equipment parking areas; material staging areas; storage area for all job
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site fluids such as paints, stains, cleaning products, solvents, and similar;
trash dumpsters, and temporary toilet facilities.
2. Building Sewer
a) Information on the source and exact type of pipe material to be used for
all exterior sewer lines.
b) Plan drawing showing the location and depth of the sewer service stub to
the property, the proposed alignment of the building sewer, the location
of all planned cleanouts, and the general alignment of all other
underground utilities.
c) Detail drawing showing how the proposed connection of the building
sewer to the stubbed service line.
d) Approximate timeline for the installation of the building sewer and
connection to the sewer main.
e) Name and license information for Subcontractor who will be performing
the site utility work.
Section 705
Sign-off Procedures
The review and approval procedure for the required submittals is a two step process
outlined as follows:
705.1 Initial Review - The Contractor shall provide all required submittals to the
Lionsback Design Review Committee. The committee shall perform an initial review of
the submitted materials to ensure that the submittal package is complete and appears to
be in conformance with this plan. The committee shall return the package to the
Contractor with a brief letter stating that the package was found to be compliant, or if
not compliant, a list of items that need to be added or changed.
705.2 City Review – Upon completion of the initial review by the Committee, the
Contractor shall make any changes or add additional materials as necessary in response
to the Committee’s comments. The Contractor shall then provide a copy of the
submittal package to the City of Moab Public Works Director. The City will not accept
the submittal package until it has received initial review per paragraph 705.1. The
Public Works Director or his authorized staff will review the submittals for
conformance with this plan, and accepted design practices. The Public Works Director
may, at his discretion, require modifications to the design based on the specific facts
and circumstances. Upon approval, a copy of the submittal package bearing a stamp of
approval will be returned to the Contractor. A building permit will not be issued until
the Public Works Director has reviewed and approved the submittal package.
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Section 706
Potential Contamination Sources Identified
The building sewer connection is the only PCS associated with building construction
that has been identified. Most contaminant containing products that were used in the
past on residential construction sites have been phased out and replaced with safer
products. Studies have confirmed that residential construction and demolition waste can
be considered inert, which is why such waste is still permitted to be disposed of in
unlined landfills.
706.1 Building Sewer Connection – Service connection sewer lines are more likely to
develop leaks than sewer mains. Leaks are often the result of poor installation and
backfilling practices; the use of improper materials; interference from trees,
foundations, and other buried utilities; and similar causes. A leak may not develop until
months or even years after the installation, but the cause of the leak usually originates
from the installation. Proper materials, careful installation, and thorough testing are the
best defense against future leaks.
Section 707
Required Mitigation Measures
The following mitigation measures are required:
707.1 Mitigation for Sewer System – All building sewer lines within the project shall
be constructed in conformance with the following provisions:
a) Pipe material shall be ductile iron pipe with mechanical joints or fusion
welded high-density polyethylene plastic pipe (solvent welded joints shall not
be accepted).
b) Pipe shall be carefully bedded using small competent material with a
maximum particle diameter of ¾”.
c) Sewer pipe shall be laid with no greater than two percent deflection at any
joint.
d) Pipe trenches must be inspected and approved by the Building Official or
Public Works Director prior to the placement of any backfill.
e) Trench backfill shall be compacted to not less than 95 percent of maximum
laboratory density as determined in accordance with ASTM Standard D-690;
f) Provisions shall be made so that the building sewer, (with the exception of the
final joint(s), can be pressure tested after the pipe is backfilled..
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Section 708
Record Keeping
Contractor shall retain copies of all reports for compaction testing of sewer trench
backfill and pressure testing of building sewer line.
Section 709
Contingency Plan
Not required.
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CHAPTER 8
PROPERTY OWNERS’ REQUIREMENTS
Section 801
General
This chapter covers the specific contamination issues and corresponding mitigation
controls associated with the long term uses planned for the development; specifically
single and multi-family residences and typical resort type activities. This chapter is
applicable to the Developer, individual property owners, Homeowners Association,
resort staff, and guests.
Section 802
Developer Responsibilities
The Developer is assigned the following responsibilities by this plan:
1. The assignment of an individual to act as Designated Person for all matters
pertaining to groundwater contamination; (see also Section 103)
2. The compliance of all unplatted future phases, platted but unsold lots, and all
common parcels that have not yet been officially accepted by the Lionsback
Homeowners Association;
3. All responsibilities assigned to the Homeowners’ Association, until such time as
the association becomes an effective body politic, has held at least one annual
meeting, and has assigned a Designated Person as defined herein;
4. The periodic evaluation and update of this plan as outlined in Chapter 9;
5. The reporting, to the City Public Works Department, of any situation, intentional
or otherwise, that has the potential to cause groundwater contamination; and
6. All submittals specified in Section 805.
Section 803
Homeowners Association Responsibilities
The HOA is assigned the following responsibilities by this plan:
1. The assignment of an HOA officer to serve as the Designated Person for all
matters pertaining to groundwater protection; (see also Section 805)
2. The compliance of all property within the development, including common and
individually owned parcels, except for property still under the ownership of the
Developer;
3. The preparation and updating of a list of commonly available residential
herbicides and pesticides that may be used by property owners.
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4. The annual distribution of groundwater protection information to all property
owners.
5. The performance of required maintenance for the common car wash facility, and
keeping records of such maintenance for a period of two years to be made
available to City upon request.
6. The periodic evaluation and update of this plan as outlined in Chapter 9.
7. The reporting, to the City Public Works Department, of any situation, intentional
or otherwise, that has the potential to cause groundwater contamination.
Section 804
Property Owner (Individual) Responsibilities
Individual property owners are assigned the following responsibilities by this plan:
1. Educating themselves about groundwater quality protection through the reading
of this document and any other information publically available.
2. The use of only those pesticides and herbicides approved by the Homeowners
Association and the proper storage and disposal thereof.
3. The proper use of all stains, paints, sealers, preservatives, and similar liquids;
and the proper storage and expedient disposal thereof;
4. The reporting, to the City Public Works Department, of any situation or activity,
intentional or otherwise, that has the potential to cause groundwater
contamination.
Any owner of real property located within the Lionsback Development shall be
responsible for compliance, on the part of themselves, their guests, and anyone
performing services on their property. Owners should bear in mind that the purpose of
this plan is to protect the quality of the Moab’s drinking water, including the water that
supplies the Lionsback Development.
Section 805
Submittals
The submittals required by this chapter are outlined in the following table.
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TABLE 805.1: Submittals Required by Chapter 8
Party(s)
Responsible

Description of Submittal

Submitted to:

Due Date/
Frequency

Developer

Letter with name and
contact information for
Developer’s Designated
Person

City Engineering
Department

Any time there is a
change in the
designee.

Developer

Map showing all recorded
lots and tracts with Record
Owner of each parcel
identified.

City Engineering
Department

Submit annually by
January 31, starting
the 1st calendar year
following the
approval of the first
Final Plat

Developer

Operation & Maintenance
plan covering all
watershed protection
measures to be
implemented with the
central car wash facility.

Building
Department

One time submittal
required prior to a
Certificate of
Occupancy for car
wash structure.

Developer

Letter notification of any
common parcels that have
been turned over to the
HOA, together with the
HOA’s written acceptance
of such parcel.

City Engineering
Department

Any time common
parcels are officially
turned over to the
HOA.

Property
Owner
(Individual)

None

NA

NA

Homeowners
Association

Letter with name and
contact information for
Designated Person

City Engineering
Department

Any time there is a
change in the
designee.

Homeowners
Association

Letter verifying the annual City Engineering
distribution of
Department
informational materials to
all property owners. A
copy of the distributed
materials shall be included.

Submit annually by
February 15.
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Section 806
Potential Contamination Sources Identified
The PCS’s that will continue after the completion of construction were identified
previously in Table 303.2. The table is copied below for convenience. Following the
table, each PCS is described in more detail.
TABLE 303.2: Inventory of Future PCS’s for Lionsback Development
Name of possible PCS

PCS No. in DDW
Guidance

Identified Hazards

Roadways – Sand Flats
Rd. and Hells Revenge
Rd. and internal roads &
parking lots serving
development

#39

Hydrocarbons from leaking
fluids, de-icing salts &
chemicals, transport of
hazardous materials

Water well

#1

Possible submersible
pump, direct conduit to
groundwater

Sewer system serving
project including mains,
service connections,
manholes, and pumping
stations

#43

Domestic wastewater

Residential pesticide,
herbicide, and fertilizer
storage and use.

#37

Pesticides, herbicides, and
fertilizers, and/or their byproducts.

Car wash area planned for
Phase 4.

#6

Accumulated
concentrations of
hydrocarbons, salts,
concentrated cleaning
products and similar
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806.1 Roadways – All roads can accumulate hazardous materials such as hydrocarbons
from vehicles leaking fluids, salts & other deicing products, striping paint residue, and
similar. Rainfall washes these accumulated materials into the storm drain system or
roadside ditches. If the contaminated runoff infiltrates into the soil, hazardous materials
can be carried down to the aquifer. This threat is directly proportional to the amount of
traffic, the frequency of precipitation, and the amount of road salt or similar applied. In
Moab, the low traffic volumes, infrequent rains and rare snowfalls mean that this
possible contamination threat is extremely small. The City considers the contamination
threat from roadways with much more traffic than Lionsback, and located much closer
to sources in other parts of the valley adequately controlled without mitigation.
806.2 Water well –Water wells are a threat because, by design, they provide a direct
conduit to the groundwater aquifer. Hundreds of wells already exist in the aquifer with
no known contamination. Wells that are properly constructed, maintained, and secured
will not cause adverse effects.
Mitigation measures:
1) Keep wellhead securely locked.
2) Perform period well maintenance as recommended by Utah Division of
Drinking Water.
806.3 Sewer system – The most frequent cause of groundwater quality problems is
septic system leach field effluent. Sewer systems counter this threat by collecting all
wastewater and transporting it to a centralized wastewater treatment facility. However,
improperly installed and/or damaged sewer systems can leak and if the leak is large
enough effluent could affect the aquifer. This threat is quite small. In fact miles of
sewer lines currently exist in DWSP zones, some in place as long as 30 years, with no
measureable effect. A properly installed sewer is considered adequately controlled.
806.4 Use of pesticides, herbicides and fertilizers – The use of these products by large
agricultural operations is the leading cause of groundwater contamination in the
Midwest. The massive scale of use, heavily concentrated products, and the frequency of
rainfall are the leading factors, however. When approved pesticides, herbicides and
fertilizers are used properly, they are considered adequately controlled. In fact, the
Moab golf course, likely the area’s heaviest user of these products, surrounds the City’s
primary drinking water sources and no measureable effects have occurred. Nonetheless,
precautions are easy to follow and will be implemented for the development.
806.5 Community vehicle wash facility – Washing vehicles can produce contaminants
such as hydrocarbons from oils & greases, organic compounds from solvents and other
cleaning products, and similar. The best way to deal with water from vehicle washing is
to collect it, give it some pretreatment, and then dispose of in the sanitary sewer system.
This is the purpose of the community car wash facility.
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Section 807
Required Mitigation Measures
For each of the five identified PCS’s, mitigation measures have been developed. Some
of these measures pertain to the overall plan and design of the project and are already
reflected by the Preliminary Site Plan. Specific mitigation measures are listed below by
the PCS that they address.
807.1 Roadways – Includes only the private roads internal to the development; does not
include Sand Flats Road and Hell’s Revenge Road, which are public roads.
Mitigation measures:
1) The use of road salt and/or other deicing agents will be prohibited on the
Lionsback road system.
2) The HOA will contract for regular periodic street sweeping to occur a
minimum of one time per year.
807.2 Water Well – Refers to the existing water well located on the site.
Mitigation measures:
1) Keep wellhead securely locked.
2) Perform period well maintenance as recommended by Utah Division of
Drinking Water.
807.3 Sewer system – All mitigation measures for the sewer system take place during
the initial installation of the sewer. These measures are covered in Chapters 6 & 7.
807.4 Use of pesticides, herbicides and fertilizers – This refers to products used by
the HOA on the common areas, and products used by private individuals on their own
lots.
Mitigation measures:
1) The project has been designed to minimizes site disturbance thus
preserving as much native vegetative cover as possible and reducing the
need for product application.
2) All landscaping shall be in conformance with the project design
standards, which restrict landscapes such as grass lawns that require the
use of fertilizers and herbicides.
3) The HOA will maintain a list of approved products; and will provide
education to increase awareness of their proper use.
807.5 Community vehicle wash facility – The washing of vehicles on site is prohibited
by the covenants with the exception of the community car wash facility.
Mitigation measures:
1) Creation of centralized was facility with rinse water containment and
capture system.
2) Disposal of rinse water to sanitary sewer system.
3) Regular periodic maintenance of car wash facility by HOA.
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Section 808
Record Keeping
The HOA is responsible for keeping records of all maintenance activities on the well
and the car wash facility, and all informational mailings. The Designated Person shall
be responsible for the record keeping, and records must be kept in good order and made
available to City staff upon request. Maintenance records must be kept for a minimum
of two years.
Section 809
Contingency Plan
A simple one page document should be produced and distributed to all homeowners on
an annual basis. The document should include names and contact info for City Public
Works, City Police, Fire Department, and HOA Designated Person. In addition the
document should contain some brief procedures for homeowners to follow.
Example language:
In the event that an entire container of herbicide, pesticide or similar is spilled, take
action as follows:
DO NOT RINSE the spilled material into the ground with a water hose,
TAKE QUICK ACTION to limit infiltration as follows:
•

If spilled on paved surface: Surround spill with absorbent towels and
rags, use as many as necessary to absorb all the material. Hang wet
clothes to air dry, then dispose of with household waste.

•

If spilled on ground: Immediately dig up the saturated soil and place it
in a container or on a plastic tarp. Disposed of contaminated soil with
household waste.
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CHAPTER 9
PLAN REVISIONS
Section 901
General
The Lionsback project is a relatively large project that will be built out over several
years. It is anticipated that the plan may require amendments and/or updates as the
project progresses. Unforeseen situations may become apparent, and construction
methods and materials may change. The plan will be reviewed on a periodic basis, and
amended if warranted in accordance with Section 902.
Section 902
Plan Revision Procedure
The following procedure shall be followed in the review and amendment of this plan.
902.1 Periodic Review – The start of each new project phase will trigger a review of
the plan. (A total of five project phases are currently proposed.) The Developer and the
City will meet to discuss the implementation of the plan up to that date. If either party
determines that changes are necessary to make the plan effective, then a revised plan
will be produced and submitted to the City Council for approval. The current version of
the plan remains in full effect until a revised version is adopted by both the City
Council, and the Developer.
902.2 As-Needed Revision – All minor plan changes should be accomplished by the
periodic review process. If, however, it is determined that a more immediate revision is
necessitated in order to fulfill the intent of the plan, then an “as-needed” revision
process will commence. Only the Developer’s Designated Person and the City Public
Works Director have the authority to initiate an as-needed revision. An “as-needed”
revision becomes effective upon approval by both of these parties. The revision will
remain in effect until the next Periodic Review, at which time the revision must be
ratified by the City Council. If the revision is not ratified by the council, the revision
language is nullified and is no longer effective from that point forward.
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Appendix A
Lionsback Pre-Annexation Agreement – Section 8, Drinking Water Source
Protection

8.

Drinking Water Source Protection.

8.1.
General. The Parties acknowledge that portions of the Property and
other lands covered by this Agreement are situated within or adjacent to areas which are subject
to drinking water source protection zones, as established in Chapter 13.26 of the Moab
Municipal Code. It is agreed that all drinking water source protection zones shall be clearly
identified and demarcated on the Final Master Development Plan and each subsequent plat for
each phase of the Project under this Agreement and that the Company will adhere to Zone Two
Drinking Water Source Protection Standards, as defined by Chapter 13.26 of the Municipal
Code, for the entirety of the Property and the Adjoining Property. All such standards will be
finalized in conjunction with the approval of the Final Master Development Plan. A plat note
shall be appended specifying that all development within such zones shall comply with Zone
Two design standards and mitigation measures as may be required by the City to comply with
Chapter 13.26 and assure no degradation of existing ground water sources.
8.2.
Source Protection Plan. The materials submitted with the Final
Master Plan Development Plan shall include a site specific Drinking Water Source Protection
Plan for the Project (excluding the uses and activities associated with Hells Revenge, which is
not the responsibility of Company) containing, at minimum, the following elements:
A.
A compilation of all hydrologic information pertaining to the
Project site, including maps, well information, geotechnical reports, and the like;
B.
A list of new Potential Contamination Sources that may be
created by the development, including any temporary sources that may be associated with
construction;
C.
A description of all proposed mitigation measures, including:
1) construction housekeeping practices for all contractors; 2) specifications for sewer line
construction; 3) description of storm water best management practices to be applied to the site;
4) detailed inspection, maintenance, and operations plans for all mitigation measures; and 5)
other control measures, including covenant declarations, etc.;
D.
A sample informational brochure for homeowners explaining
drinking water source protection measures, potential contaminants, proper handling procedures,
emergency contact information, and reference sources;
E.
occurrence;

A detailed action plan covering a potential contamination

F.
An identification of the Designated Person for the Company’s
drinking water source protection program; and
G.
A record keeping section with appropriate report forms for use
by City staff in monitoring compliance with the plan.
8.3.
Utility Specifications. In addition to all other applicable standards and
requirements, the sewer collection system for the Project shall comply with the standards for
sewer lines within water protection areas as set forth in U.A.C. R309-515-6(4). In the case of
conflicting requirements, the more stringent requirement shall apply.
8.4.
Stormwater Management. In addition to all other applicable
standards and requirements, the stormwater collection system for the Project shall incorporate
applicable best management practices that reduce or eliminate the potential for contaminant
infiltration into groundwater beneath or adjacent to the Project, as specified in the Stormwater
BMP Database (http://www.bmpdatabase.org/).
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Map of DWSP Zones for Skakel Spring
(Copied from Skakel Spring, Drinking Water Source Protection Plan, City of Moab, January 2001)
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Appendix D
EPA National Primary & Secondary Drinking Water Standards
(Copied from U.S. EPA’s website, www.epa.gov/OGWDW/)
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National Primary Drinking Water Standards
Contaminant
Acrylamide
OC
OC

Alachlor
Alpha particles

R
Antimony

MCL or TT1
(mg/L)2
TT8

Potential health effects from
exposure above the MCL
Nervous system or blood problems;

0.002

Eye, liver, kidney or spleen problems;
anemia; increased risk of cancer
Increased risk of cancer

15 picocuries
per Liter
(pCi/L)
0.006

IOC
Arsenic

0.010 as of
1/23/06

Asbestos (fibers >10
micrometers)
Atrazine

7 million
fibers per
Liter (MFL)
0.003

Barium

2

IOC
IOC
OC

Increase in blood cholesterol; decrease in
blood sugar
Skin damage or problems with circulatory
systems, and may have increased risk of
getting cancer
Increased risk of developing benign intestinal
polyps
Cardiovascular system or reproductive
problems
Increase in blood pressure

IOC
Benzene

0.005

Anemia; decrease in blood platelets;
increased risk of cancer

Benzo(a)pyrene (PAHs)

0.0002

Reproductive difficulties; increased risk of
cancer

Beryllium

0.004

Intestinal lesions

OC
OC

IOC
Beta particles and photon
emitters

4 millirems
per year

Increased risk of cancer

Bromate

0.010

Increased risk of cancer

Cadmium

0.005

Kidney damage

Carbofuran

0.04

Carbon tetrachloride

0.005

Problems with blood, nervous system, or
reproductive system
Liver problems; increased risk of cancer

Chloramines (as Cl2)

MRDL=4.01

R

DBP

IOC

OC
OC
D

Eye/nose irritation; stomach discomfort,
anemia

Common sources of
contaminant in drinking water
Added to water during
sewage/wastewater increased
risk of cancer treatment
Runoff from herbicide used on
row crops
Erosion of natural deposits of
certain minerals that are
radioactive and may emit a form
of radiation known as alpha
radiation
Discharge from petroleum
refineries; fire retardants;
ceramics; electronics; solder
Erosion of natural deposits; runoff
from orchards, runoff from glass &
electronics production wastes
Decay of asbestos cement in
water mains; erosion of natural
deposits
Runoff from herbicide used on
row crops
Discharge of drilling wastes;
discharge from metal refineries;
erosion of natural deposits
Discharge from factories;
leaching from gas storage tanks
and landfills
Leaching from linings of water
storage tanks and distribution
lines
Discharge from metal refineries
and coal-burning factories;
discharge from electrical,
aerospace, and defense
industries
Decay of natural and man-made
deposits of certain minerals that
are radioactive and may emit
forms of radiation known as
photons and beta radiation
Byproduct of drinking water
disinfection
Corrosion of galvanized pipes;
erosion of natural deposits;
discharge from metal refineries;
runoff from waste batteries and
paints
Leaching of soil fumigant used on
rice and alfalfa
Discharge from chemical plants
and other industrial activities
Water additive used to control
microbes

Public
Health Goal
zero
zero
zero

0.006
0
7 MFL
0.003
2
zero
zero
0.004

zero

zero
0.005

0.04
zero
MRDLG=41

LEGEND
D
DBP

Dinsinfectant
Disinfection Byproduct

IOC
M

Inorganic Chemical
Microorganism

OC
R

Organic Chemical
Radionuclides

1

Chlordane

MCL or TT1
(mg/L)2
0.002

D

Chlorine (as Cl2)

MRDL=4.01

D

Chlorine dioxide (as ClO2)

MRDL=0.81

Contaminant
OC

DBP
OC
IOC

Chlorite

1.0

Chlorobenzene

0.1

Anemia; infants & young children: nervous
system effects
Anemia; infants & young children: nervous
system effects
Liver or kidney problems

Chromium (total)

0.1

Allergic dermatitis

Copper

TT7;
Action
Level =
1.3

Cryptosporidium

TT3

Cyanide (as free cyanide)

0.2

Short term exposure: Gastrointestinal
distress. Long term exposure: Liver or kidney
damage. People with Wilson’s Disease
should consult their personal doctor if the
amount of copper in their water exceeds the
action level
Gastrointestinal illness (e.g., diarrhea,
vomiting, cramps)
Nerve damage or thyroid problems

2,4-D

0.07

Kidney, liver, or adrenal gland problems

Dalapon

0.2

Minor kidney changes

IOC

M

Potential health effects from
exposure above the MCL
Liver or nervous system problems; increased
risk of cancer
Eye/nose irritation; stomach discomfort

IOC
OC
OC
OC
OC
OC
OC
OC
OC
OC
OC
OC
OC
OC
OC

1,2-Dibromo-3-chloropropa
ne (DBCP)

0.0002

o-Dichlorobenzene

0.6

p-Dichlorobenzene

0.075

1,2-Dichloroethane

0.005

Anemia; liver, kidney or spleen damage;
changes in blood
Increased risk of cancer

1,1-Dichloroethylene

0.007

Liver problems

cis-1,2-Dichloroethylene

0.07

Liver problems

trans-1,2-Dichloroethylene

0.1

Liver problems

Liver, kidney, or circulatory system problems

Dichloromethane

0.005

Liver problems; increased risk of cancer

1,2-Dichloropropane

0.005

Increased risk of cancer

Di(2-ethylhexyl) adipate

0.4

Di(2-ethylhexyl) phthalate

0.006

Dinoseb

0.007

Dioxin (2,3,7,8-TCDD)

0.00000003

OC
OC
OC

Reproductive difficulties; increased risk of
cancer

Diquat
Endothall

0.02
0.1

Weight loss, live problems, or possible
reproductive difficulties
Reproductive difficulties; liver problems;
increased risk of cancer
Reproductive difficulties
Reproductive difficulties; increased risk of
cancer
Cataracts
Stomach and intestinal problems

Common sources of
contaminant in drinking water
Residue of banned termiticide

Public
Health Goal
zero

Water additive used to control
microbes
Water additive used to control
microbes
Byproduct of drinking water
disinfection
Discharge from chemical and
agricultural chemical factories
Discharge from steel and pulp
mills; erosion of natural deposits
Corrosion of household plumbing
systems; erosion of natural
deposits

MRDLG=41
MRDLG=0.81
0.8
0.1
0.1
1.3

Human and animal fecal waste

zero

Discharge from steel/metal
factories; discharge from plastic
and fertilizer factories
Runoff from herbicide used on
row crops
Runoff from herbicide used on
rights of way
Runoff/leaching from soil
fumigant used on soybeans,
cotton, pineapples, and orchards
Discharge from industrial
chemical factories
Discharge from industrial
chemical factories
Discharge from industrial
chemical factories
Discharge from industrial
chemical factories
Discharge from industrial
chemical factories
Discharge from industrial
chemical factories
Discharge from drug and
chemical factories
Discharge from industrial
chemical factories
Discharge from chemical
factories
Discharge from rubber and
chemical factories
Runoff from herbicide used on
soybeans and vegetables
Emissions from waste
incineration and other
combustion; discharge from
chemical factories
Runoff from herbicide use
Runoff from herbicide use

0.2
0.07
0.2
zero
0.6
0.075
zero
0.007
0.07
0.1
zero
zero
0.4
zero
0.007
zero

0.02
0.1

LEGEND
D
DBP

Dinsinfectant
Disinfection Byproduct

IOC
M

Inorganic Chemical
Microorganism

OC
R

Organic Chemical
Radionuclides

2

Contaminant
OC

Endrin
Epichlorohydrin

OC
OC
OC

Ethylbenzene
Ethylene dibromide

MCL or TT1
(mg/L)2
0.002
TT8
0.7
0.00005

Fluoride

4.0

Giardia lamblia

TT3

IOC
M
OC
DBP
OC
OC

Glyphosate
Haloacetic acids (HAA5)

0.7
0.060

Heptachlor
Heptachlor epoxide
Heterotrophic plate count
(HPC)

0.0004
0.0002
TT3

Hexachlorobenzene

0.001

Hexachlorocyclopentadien
e
Lead

0.05

M

OC
OC

IOC

M
OC

Legionella

TT7;
Action
Level =
0.015
TT3

Potential health effects from
exposure above the MCL
Liver problems
Increased cancer risk, and over a long period
of time, stomach problems
Liver or kidneys problems
Problems with liver, stomach, reproductive
system, or kidneys; increased risk of cancer
Bone disease (pain and tenderness of the
bones); Children may get mottled teeth
Gastrointestinal illness (e.g., diarrhea,
vomiting, cramps)
Kidney problems; reproductive difficulties
Increased risk of cancer
Liver damage; increased risk of cancer
Liver damage; increased risk of cancer
HPC has no health effects; it is an analytic
method used to measure the variety of
bacteria that are common in water. The lower
the concentration of bacteria in drinking
water, the better maintained the water
system is.
Liver or kidney problems; reproductive
difficulties; increased risk of cancer
Kidney or stomach problems
Infants and children: Delays in physical or
mental development; children could show
slight deficits in attention span and learning
abilities; Adults: Kidney problems; high blood
pressure
Legionnaire’s Disease, a type of pneumonia

Lindane

0.0002

Liver or kidney problems

Mercury (inorganic)

0.002

Kidney damage

Methoxychlor

0.04

Reproductive difficulties

IOC

OC
Nitrate (measured as
Nitrogen)

10

Nitrite (measured as
Nitrogen)

1

IOC

IOC

Infants below the age of six months who drink
water containing nitrate in excess of the MCL
could become seriously ill and, if untreated,
may die. Symptoms include shortness of
breath and blue-baby syndrome.
Infants below the age of six months who drink
water containing nitrite in excess of the MCL
could become seriously ill and, if untreated,
may die. Symptoms include shortness of
breath and blue-baby syndrome.

Common sources of
contaminant in drinking water
Residue of banned insecticide
Discharge from industrial
chemical factories; an impurity of
some water treatment chemicals
Discharge from petroleum
refineries
Discharge from petroleum
refineries
Water additive which promotes
strong teeth; erosion of natural
deposits; discharge from fertilizer
and aluminum factories
Human and animal fecal waste

Public
Health Goal
0.002
zero

Runoff from herbicide use
Byproduct of drinking water
disinfection
Residue of banned termiticide
Breakdown of heptachlor
HPC measures a range of
bacteria that are naturally present
in the environment

0.7
n/a6

Discharge from metal refineries
and agricultural chemical
factories
Discharge from chemical
factories
Corrosion of household plumbing
systems; erosion of natural
deposits
Found naturally in water;
multiplies in heating systems
Runoff/leaching from insecticide
used on cattle, lumber, gardens
Erosion of natural deposits;
discharge from refineries and
factories; runoff from landfills and
croplands
Runoff/leaching from insecticide
used on fruits, vegetables, alfalfa,
livestock
Runoff from fertilizer use;
leaching from septic tanks,
sewage; erosion of natural
deposits
Runoff from fertilizer use;
leaching from septic tanks,
sewage; erosion of natural
deposits

0.7
zero
4.0

zero

zero
zero
n/a

zero
0.05
zero

zero
0.0002
0.002

0.04
10

1

LEGEND
D
DBP

Dinsinfectant
Disinfection Byproduct

IOC
M

Inorganic Chemical
Microorganism

OC
R

Organic Chemical
Radionuclides

3

Contaminant
Oxamyl (Vydate)

MCL or TT1
(mg/L)2
0.2

Potential health effects from
exposure above the MCL
Slight nervous system effects

OC
OC
OC
OC
R

Pentachlorophenol

0.001

Picloram
Polychlorinated biphenyls
(PCBs)

0.5
0.0005

Radium 226 and Radium
228 (combined)
Selenium

5 pCi/L
0.05

Hair or fingernail loss; numbness in fingers or
toes; circulatory problems

Simazine
Styrene

0.004
0.1

Problems with blood
Liver, kidney, or circulatory system problems

Tetrachloroethylene

0.005

Liver problems; increased risk of cancer

Thallium

0.002

Hair loss; changes in blood; kidney, intestine,
or liver problems

Toluene

1

Nervous system, kidney, or liver problems

5.0%4

Not a health threat in itself; it is used to
indicate whether other potentially harmful
bacteria may be present5

IOC
OC
OC
OC
IOC
OC

Total Coliforms (including
fecal coliform and E. coli)
M

DBP
OC
OC
OC
OC
OC
OC

Total Trihalomethanes
(TTHMs)
Toxaphene

0.10
0.080
after
12/31/03
0.003

Liver or kidney problems; increased cancer
risk
Liver problems
Skin changes; thymus gland problems;
immune deficiencies; reproductive or
nervous system difficulties; increased risk of
cancer
Increased risk of cancer

Liver, kidney or central nervous system
problems; increased risk of cancer
Kidney, liver, or thyroid problems; increased
risk of cancer
Liver problems
Changes in adrenal glands

2,4,5-TP (Silvex)
1,2,4-Trichlorobenzene

0.05
0.07

1,1,1-Trichloroethane

0.2

1,1,2-Trichloroethane

0.005

Liver, nervous system, or circulatory
problems
Liver, kidney, or immune system problems

Trichloroethylene

0.005

Liver problems; increased risk of cancer

Turbidity

TT3

Uranium

30 ug/L
as of
12/08/03

Turbidity is a measure of the cloudiness of
water. It is used to indicate water quality and
filtration effectiveness (e.g., whether
disease-causing organisms are present).
Higher turbidity levels are often associated
with higher levels of disease-causing
micro-organisms such as viruses, parasites
and some bacteria. These organisms can
cause symptoms such as nausea, cramps,
diarrhea, and associated headaches.
Increased risk of cancer, kidney toxicity

M

R

Common sources of
contaminant in drinking water
Runoff/leaching from insecticide
used on apples, potatoes, and
tomatoes
Discharge from wood preserving
factories
Herbicide runoff
Runoff from landfills; discharge of
waste chemicals

Public
Health Goal
0.2
zero
0.5
zero

Erosion of natural deposits

zero

Discharge from petroleum
refineries; erosion of natural
deposits; discharge from mines
Herbicide runoff
Discharge from rubber and plastic
factories; leaching from landfills
Discharge from factories and dry
cleaners
Leaching from ore-processing
sites; discharge from electronics,
glass, and drug factories
Discharge from petroleum
factories
Coliforms are naturally present in
the environment as well as feces;
fecal coliforms and E. coli only
come from human and animal
fecal waste.
Byproduct of drinking water
disinfection

0.05

Runoff/leaching from insecticide
used on cotton and cattle
Residue of banned herbicide
Discharge from textile finishing
factories
Discharge from metal degreasing
sites and other factories
Discharge from industrial
chemical factories
Discharge from metal degreasing
sites and other factories
Soil runoff

Erosion of natural deposits

0.004
0.1
zero
0.0005
1
zero

n/a6

zero
0.05
0.07
0.20
0.003
zero
n/a

zero

LEGEND
D
DBP

Dinsinfectant
Disinfection Byproduct

IOC
M

Inorganic Chemical
Microorganism

OC
R

Organic Chemical
Radionuclides

4

MCL or TT1
(mg/L)2
0.002

Potential health effects from
exposure above the MCL
Increased risk of cancer

Viruses (enteric)

TT3

Xylenes (total)

10

Gastrointestinal illness (e.g., diarrhea,
vomiting, cramps)
Nervous system damage

Contaminant
Vinyl chloride

OC
M
OC

Common sources of
contaminant in drinking water
Leaching from PVC pipes;
discharge from plastic factories
Human and animal fecal waste
Discharge from petroleum
factories; discharge from
chemical factories

Public
Health Goal
zero
zero
10

NOTES
1 Definitions
•

Maximum Contaminant Level Goal (MCLG)—The level of a contaminant in drinking water below which there is no known or expected risk to health. MCLGs allow for a margin of safety and are non-enforceable public health goals.

•

Maximum Contaminant Level (MCL)—The highest level of a contaminant that is allowed in drinking water. MCLs are set as close to MCLGs as feasible using the best available treatment technology and taking cost into
consideration. MCLs are enforceable standards.

•

Maximum Residual Disinfectant Level Goal (MRDLG)—The level of a drinking water disinfectant below which there is no known or expected risk to health. MRDLGs do not reflect the benefits of the use of disinfectants to control
microbial contaminants.

•

Maximum Residual Disinfectant Level (MRDL)—The highest level of a disinfectant allowed in drinking water. There is convincing evidence that addition of a disinfectant is necessary for control of microbial contaminants.

•

Treatment Technique (TT)—A required process intended to reduce the level of a contaminant in drinking water.

2 Units are in milligrams per liter (mg/L) unless otherwise noted. Milligrams per liter are equivalent to parts per million (ppm).
3 EPA’s surface water treatment rules require systems using surface water or ground water under the direct influence of surface water to (1) disinfect their water, and (2) filter their water or meet criteria for avoiding filtration so that the
following contaminants are controlled at the following levels:
•

Cryptosporidium (as of 1/1/02 for systems serving >10,000 and 1/14/05 for systems serving <10,000) 99% removal.

•

Giardia lamblia: 99.9% removal/inactivation

•

Viruses: 99.99% removal/inactivation

•

Legionella: No limit, but EPA believes that if Giardia and viruses are removed/inactivated, Legionella will also be controlled.

•

Turbidity: At no time can turbidity (cloudiness of water) go above 5 nephelolometric turbidity units (NTU); systems that filter must ensure that the turbidity go no higher than 1 NTU (0.5 NTU for conventional or direct filtration) in
at least 95% of the daily samples in any month. As of January 1, 2002, for systems servicing >10,000, and January 14, 2005, for systems servicing <10,000, turbidity may never exceed 1 NTU, and must not exceed 0.3 NTU in
95% of daily samples in any month.

•

HPC: No more than 500 bacterial colonies per milliliter

•

Long Term 1 Enhanced Surface Water Treatment (Effective Date: January 14, 2005); Surface water systems or (GWUDI) systems serving fewer than 10,000 people must comply with the applicable Long Term 1 Enhanced
Surface Water Treatment Rule provisions (e.g. turbidity standards, individual filter monitoring, Cryptosporidium removal requirements, updated watershed control requirements for unfiltered systems).

•

Filter Backwash Recycling: The Filter Backwash Recycling Rule requires systems that recycle to return specific recycle flows through all processes of the system’s existing conventional or direct filtration system or at an alternate
location approved by the state.

4 No more than 5.0% samples total coliform-positive in a month. (For water systems that collect fewer than 40 routine samples per month, no more than one sample can be total coliform-positive per month.) Every sample that has total
coliform must be analyzed for either fecal coliforms or E. coli if two consecutive TC-positive samples, and one is also positive for E. coli fecal coliforms, system has an acute MCL violation.
5 Fecal coliform and E. coli are bacteria whose presence indicates that the water may be contaminated with human or animal wastes. Disease-causing microbes (pathogens) in these wastes can cause diarrhea, cramps, nausea,
headaches, or other symptoms. These pathogens may pose a special health risk for infants, young children, and people with severely compromised immune systems.
6 Although there is no collective MCLG for this contaminant group, there are individual MCLGs for some of the individual contaminants:
•

Haloacetic acids: dichloroacetic acid (zero); trichloroacetic acid (0.3 mg/L)

•

Trihalomethanes: bromodichloromethane (zero); bromoform (zero); dibromochloromethane (0.06 mg/L)

7 Lead and copper are regulated by a Treatment Technique that requires systems to control the corrosiveness of their water. If more than 10% of tap water samples exceed the action level, water systems must take additional steps.
For copper, the action level is 1.3 mg/L, and for lead is 0.015 mg/L.
8 Each water system must certify, in writing, to the state (using third-party or manufacturers certification) that when it uses acrylamide and/or epichlorohydrin to treat water, the combination (or product) of dose and monomer level does
not exceed the levels specified, as follows: Acrylamide = 0.05% dosed at 1 mg/L (or equivalent); Epichlorohydrin = 0.01% dosed at 20 mg/L (or equivalent).
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Disinfection Byproduct

IOC
M

Inorganic Chemical
Microorganism

OC
R

Organic Chemical
Radionuclides

5

National Secondary Drinking Water Standards
National Secondary Drinking Water Standards are non-enforceable guidelines regulating contaminants that may cause cosmetic effects (such as skin or
tooth discoloration) or aesthetic effects (such as taste, odor, or color) in drinking water. EPA recommends secondary standards to water systems but does
not require systems to comply. However, states may choose to adopt them as enforceable standards.
Contaminant

Secondary Standard

Aluminum

0.05 to 0.2 mg/L

Chloride

250 mg/L

Color

15 (color units)

Copper

1.0 mg/L

Corrosivity

noncorrosive

Fluoride

2.0 mg/L

Foaming Agents

0.5 mg/L

Iron

0.3 mg/L

Manganese

0.05 mg/L

Odor

3 threshold odor number

pH

6.5-8.5

Silver

0.10 mg/L

Sulfate

250 mg/L

Total Dissolved Solids

500 mg/L

Zinc

5 mg/L

Office of Water (4606M)
EPA 816-F-03-016
www.epa.gov/safewater
June 2003
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Appendix E
List of Possible Potential Contamination Sources
(Source: GROUND WATER SOURCE PROTECTION USER’S GUIDE, State of Utah, Department of
Environmental Quality, Division of Drinking Water, November 2005)

[Document begins on next page.]

Appendix G
Lionsback Resort Preliminary Drainage Report – Map of Drainage Basins
(Copied from LIONSBACK RESORT, MOAB, UTAH, PRELIMINARY DRAINAGE REPORT, Foley
Associates, Inc., January 4, 2008)

[Document begins on next page.]

Appendix H
Preliminary Geologic and Geotechnical Site Assessment, selection sections
(Copied from report entitled, PRELIMINARY GEOLOGIC AND GEOTECHNICAL SITE
ASSESSMENT, LIONSBACK VILLAGE, MOAB, UTAH, Buckhorn Geotech, May 10, 2006)

[Document begins on next page.]

Appendix I
Well Information for Water Well #UT10053476
(Source: Utah Division of Water Rights)

[Document begins on next page.]

