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Executive Summary
The purpose of the CAPP is to protect groundwater resources that supply
Public Water Systems (PWS) and Albany County residents within the defined
recharge area for the Casper Aquifer. The Casper Aquifer supplies approximately
fifty to sixty percent (50-60%) of the City's water supply depending on the time of
year and one hundred percent (100%) of the water to approximately 450 rural
residences in Albany County. The plan follows the requirements defined in the
Wyoming’s Wellhead Protection (WHP) Program Guidance Document from the
Wyoming Department of Environmental Quality - Water Quality Division
(WDEQ/WQD) (June 1998).
The CAPP satisfies the following five requirements for approval by Wyoming
Department of Environmental Quality (WDEQ/WQD).
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Step 1: Formation of a community planning team that includes members of the
public to initiate, lead, and oversee the development and implementation of the
CAPP.
Step 2: Delineation of the aquifer protection area that represents the surface and
subsurface area that recharges the Casper Aquifer.
Step 3: Development of a Contaminant Source Inventory that identifies the
location of potential sources of contamination.
Step 4: Development and implementation of a Contaminant Management Plan.
Step 5: Development of a Contingency Plan that identifies alternative public water
supplies and emergency response if contamination occurs.

Community Planning Team
The first step in creating the CAPP was to establish a community planning team
comprised of stakeholders, government representatives, utility representatives, and
technical advisors. The Albany County Commissioners will charge an appropriate
committee with updating the CAPP for the county in the future.

Drinking Water Protection Program
Approximately 50-60% of the City of Laramie and South of Laramie Water and
Sewer District drinking water supplies are derived from wells and springs tapping the
Casper Aquifer. Many residents who live outside the Laramie municipal area rely on
groundwater for 100 percent of their drinking water supplies.
The City of Laramie and the wells and springs serving the City are located within
the Laramie structural basin. As early as 1976 the potential role of faults and folds in
supplying groundwater to historic springs and municipal wellfields in the Laramie area
was recognized (Huntoon, 1976).
The Casper Aquifer in the Laramie area is an anisotropic, fractured sandstone
and limestone aquifer that has no apparent hydrogeologic or flow boundaries between
wellfields, and has the potential for rapid transport of groundwater over large distances.
The protection area for the Casper Aquifer in the Laramie area was based on the
review of existing data which allowed for the determination of the geologic boundaries
of the aquifer and the areas within those boundaries that require different levels of
protection.
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Contaminant Source Inventory
The contaminant source inventory identifies potential contaminant sources that
may threaten the Casper Aquifer. Within the Casper Aquifer Protection Area (CAPA)
the potential contaminant sources include transportation corridors, residential land use,
abandoned wells, underground and aboveground storage tanks, stormwater and urban
runoff, commercial land use, limestone quarries, agricultural land use, and other
miscellaneous uses.

Contaminant Management Plan
The contaminant management plan presents a set of management strategies for
the potential contaminant sources identified in the contaminant source inventory.
These include both regulatory and non-regulatory approaches.

Contingency Plan
The final chapter in the CAPP lays out a contingency plan in the event of
groundwater contamination that impacts Albany County and the City of Laramie's
ability to provide an adequate quantity of safe drinking water to the public. Three
scenarios were analyzed to determine impacts to the City's water supply.
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CHAPTER 1
Purpose
The primary purpose of the Casper Aquifer Protection Plan (CAPP) is to reduce
the possibility and when possible prevent the contamination of the groundwater
within the Casper Aquifer.

Wellhead Protection (WHP) Plan Overview
In 1986, Amendments to the Safe Drinking Water Act (SDWA) established the
Wellhead Protection (WHP) Program. Under these Amendments, each state was
called upon to develop and submit to the U.S. Environmental Protection Agency
(EPA) for approval a plan to protect groundwater that supplies wells, wellfields,
springs and tunnels that in turn provide drinking water to the general public. The
minimum elements that states must address in their WHP plans are also specified in
the SDWA.
In 1996, the SDWA was again amended to increase protection of drinking water
in the United States (U.S.). The 1996 amendments established the need for consumer
confidence reports, source water assessment programs for surface water and
groundwater, operator certification, strengthening protection from microbial
contaminants and disinfection byproducts, and cost-benefit analysis of each new
standard proposed by the EPA (EPA, 2007). Wellhead protection is now included as
part of the source water assessment guidelines established in the 1996 Amendments.
On September 18, 1997, Wyoming became the 46th state to have an EPAapproved Wellhead Protection Program.
Wyoming's WHP plan adopts the
systematic and logical proactive approach to protecting drinking water supplies that
has been established under the Safe Drinking Water Act Amendments of 1986 and
1996. The elements of Wyoming's WHP plan are described in Wyoming's Wellhead
Protection Program (WHP) Guidance Document Version 3.1, June 1998. This
document is intended to serve as a guideline to communities, public water systems,
and others required to develop WHP plans that meet the minimum criteria for
approval by the WDEQ and the EPA. The criteria include the performance of the
following five steps.
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Step 1:

Step 2:

Step 3:
Step 4:
Step 5:

Formation of a community planning team that includes members of
the public to initiate, lead, and oversee the development and
implementation of the local WHP plan.
Delineation of local Wellhead Protection Areas (WHPAs) that
represent the surface and subsurface area surrounding a well or
wellfield through which contaminants are reasonably likely to move
toward and reach the well or wellfield.
Development of a Contaminant Source Inventory that identifies the
locations of potential sources of contamination.
Development and implementation of a Contaminant Source
Management Plan.
Development of a Contingency Plan that identifies alternative public
water supply and emergency response if contamination occurs.

Wellhead Protection Versus Aquifer Protection
The delineation of a wellhead protection area (WHPA) is an important means
of directly and immediately protecting the public water supply (Witten and Horsley,
1995). As defined in the 1986 federal Safe Drinking Water Act amendments, a
WHPA is "the surface and subsurface area surrounding water well or wellfield,
supplying a public water system, through which contaminants are reasonably likely
to move toward and reach such water well or wellfield". Pumping wells within an
aquifer will affect the natural movement of groundwater by drawing water to the well.
WHPAs are those land areas that contribute groundwater (and potential
contaminants) to the pumping wells. In this sense, WHPAs are subsets of the larger,
aquifer system.

Aquifer Protection Areas
The 1996 Safe Drinking Water Act amendments promote source water or
aquifer protection. Aquifer protection will usually encompass a larger area than
wellhead protection, and thus provides even greater safety for public water supplies
and individual residential wells (Figure 1-1).
Therefore, it is expected that
groundwater available to users will be protected from contamination over the long-
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term. In the case of the Casper Aquifer, Albany County residential wells are
protected rather than just City municipal wells.

Figure 1-1. The difference between a wellhead
protection area and an aquifer protection area. Adapted
from Witten and Horsley (1995).

The protection of an aquifer requires an understanding of the extent of both
the aquifer and its overlying and upgradient lands from which its water is derived
(Witten and Horsley, 1995).
The delineation of aquifer protection area is
independent of the effects of pumping wells and is more directly related to the
natural hydrologic flow patterns. Both surface water and groundwater flow
conditions must be factored into the delineation of an aquifer protection area.

Casper Aquifer Protection Plan Background
Introduction to the Casper Aquifer
Public drinking water supplies have always influenced the location and
development of communities by defining and directing growth. Historically, the
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location of a good source of drinking water was a key factor in determining the location
of towns and cities. Safe drinking water is essential to the quality of community life
because of the link between public health and the quality of the public water supply.

Groundwater Protection and Use
About half of the U.S. population and about 75 percent of Wyoming residents
depend on groundwater for their primary source of potable water. Groundwater is
derived from rain and snow infiltrating through the soil, and from surface water
(drainage, streams, rivers, and lakes) that recharge underground aquifers. An aquifer
is a saturated, permeable geologic unit that can transmit significant quantities of
groundwater. Aquifers may be localized or underlie several towns or counties.
Once contaminated, aquifers are difficult and expensive to remediate and
governmental agencies or responsible parties may have to pay for site studies,
remediation, and property damage. The most cost-effective approach is to prevent
contamination before it occurs, rather than attempting to remedy existing
contamination.
The Casper Aquifer supplies approximately 50-60% of the City of Laramie's
drinking water and 100% to the property owners that are located within the Casper
Aquifer recharge area. The city also uses treated water from the Laramie River to
supply drinking water to the community.
The Casper Aquifer consists of approximately 700 feet of interbedded sandstone
and limestone. The uppermost occurrence of groundwater is typically between 0-100
feet below ground surface in the City of Laramie’s wellfields. Due to the highly faulted,
fractured, and folded nature of the Casper Aquifer and natural drainage, a
contaminant introduced at the ground surface might easily enter the aquifer system
and move rapidly away from the entry point.
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Figure 1-2 shows the location of the City's wellfields relative to the city limits
and to the Casper Aquifer Protection Area. The wellfields from north to south are
called: Spur, Turner, Pope Springs, and Soldier Springs. Spur Well No. 1 is on fenced
property owned by the State of Wyoming. Spur Well No. 2 well is located on private
property. Turner Well No. 2 is on fenced property owned by the Missouri Pacific
Railroad. Turner Well No. 1 and the Soldier Springs Wellfield are all on fenced
property owned by the City of Laramie. Wells at Pope Springs are located on City
property but are not fenced. Technical information for the City’s water-supply wells are
on file at the City Utility Division office and include copies of the well permits and
statements of completion on file with the Wyoming State Engineer's Office (WSEO),
water-quality data, and other relevant information. This information is summarized
throughout the CAPP.

History of Aquifer Protection in Albany County
The City of Laramie was successful in obtaining a grant from the EPA in 1993 to
develop a Well Head Protection (WHP) Plan. Western Water Consultants, Inc. (WWC)
of Laramie developed the initial approach to delineating WHP areas for the City’s
municipal wellfields at Turner, Pope, and Soldier Springs. The delineations were based
on hydrogeologic mapping and time-of-travel contours defined by major faults and
assumed hydraulic behavior of faults and folds (WWC, 1993). The EPA grant required
development of a WHP ordinance, and a draft was completed in late 1996 (City of
Laramie, 1996). Citizens voiced numerous concerns at that time, based upon (1) the
proscriptive nature of the ordinance, (2) the dependence of the 1993 WHP areas upon
the location of identified faults, and (3) the exclusion of limestone quarries from the
WHP area.
In 1997, as a result of citizen concerns and challenges to the proposed WHP
ordinance, the Laramie City Council and Albany County Commissioners instructed
the EAC to develop an aquifer protection program for the Casper Aquifer. An aquifer
protection program provides a higher level of protection for the City of Laramie's
public water supply and Albany County residents within the Casper Aquifer recharge
area.
Residents throughout Albany County recognize the Casper Aquifer as a valuable
natural resource. In a phone survey conducted by Fairbank, Maslin, Maullin &
Associates (2007), 80% of Albany County residents surveyed in conjunction with the
Albany County Comprehensive Plan, strongly agreed “Albany County should guide
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development to protect natural resources such as groundwater, floodplains, wetlands,
and crucial wildlife habitat.” Public workshops and meetings involved local citizens to
ensure that voices from diverse perspectives were considered throughout the process.
The updated CAPP and resolution reflect local concerns and recent scientific
information.

Revising and Updating the CAPP
Because WHP plans are dynamic and evolving, it is understood that the CAPP
may be subject to periodic change to make it more useful to the community. The
Wyoming WHP Program Guidance Document requires that a local Wellhead Protection
Plan (i.e. CAPP) be reviewed and, if necessary, updated every two years. Due to the need
to update the CAPP, the City of Laramie decided to hire water resource consultants to
complete the City of Laramie’s 2008 update. In the future, the County and City will
determine the most efficient and effective way to update the CAPP and may use any
combination of County and City staff, consultants, and volunteers.
WHP plans should be updated and revised whenever new information relating to
contaminant sources (existing and potential), aquifer characteristics, well construction,
source management approaches, or contingency planning becomes available. The WHP
plan must be updated at least every two years, and revised as necessary to reflect new
information or data pertaining to:

Hydrologic characteristics of the producing aquifer.

Changes in water supply, or pumping volumes.

New potential sources of contamination.

Changes in land use within the Wellhead Protection Area (WHPA).

New management strategy development or implementation.

Contingency planning and emergency response.

Planning or developing new water supplies.
Copies of revised WHPA delineations, Source Identification forms, Source
Inventory lists, 'Source Overlays', source management strategies, Contingency Plans and
plans for siting new wells must be submitted to WDEQ/WQD at least every two years,
and must also be included in the community's copy of its WHP plan.
If there have been no changes over the previous two years, a letter from the Board
of County Commissioners must be submitted to WDEQ/WQD documenting that the
CAPP plan has been reviewed and that no changes within the factors listed above have
occurred within the previous two years.
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All documentation relating to reviews and updates must be amended to, or
incorporated into the local WHP Plan. (WDEA/WQD, 1998)
An amended regulation should reflect the recommendations found in the CAPP.
Amending the resolution does not require the CAPP to be revised. The approved
resolution will be placed in the appropriate Appendix A.
Albany County will draft a letter or provide updated pages, every two years
advising WDEQ of all changes in the plan. Updated pages will be posted on the County’s
website.
The revised CAPP will be presented to the Board of County Commissioners,
Albany County Planning and Zoning Commission, Albany County Planning Department,
Albany County Attorney, the Laramie City Council, City of Laramie Planning
Commission, and City of Laramie Community Development Department. The County
and City staff will provide recommendations to the Albany County Planning and Zoning
Commission. The Albany County Planning and Zoning Commission and Laramie
Planning Commission will provide a recommendation to the respective County
Commissioners and Laramie City Council. The County Commissioners and City Council
will then approve or deny the revised CAPP.
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Chapter 2
Community Planning Team
This chapter describes Step 1 of the five-step process: the formation of a
community planning team. In addition, this chapter describes past activities
performed by the community planning team.

General Intent of the Community Planning Team
The main characteristic of a successful local aquifer protection plan is
recognition of the importance of public participation in both the development and
implementation of the plan. By forming a community planning team, stakeholders
and other interested parties have the opportunity to be involved in the development
and implementation of their local aquifer protection plan.
Wyoming's WHP Program Guidance Document presents a list of entities and
individuals who should be considered when developing a WHP plan community
planning team. The list includes:

City, County, or Tribal Council/Commission representatives

Public Water System (PWS) operator(s)

Private, Commercial, and Industrial interest representatives

Residential interest representatives

Technical, legal, and regulatory advisors

History of the Community Planning
In 1997, the City Council and County Commissioners charged the
Environmental Advisory Committee (EAC) with developing the first version of the
Casper Aquifer Protection Plan. The EAC was a volunteer group of Albany County
citizens concerned and interested in environmental issues pertinent to the County.
The EAC created five subcommittees to address the steps required in
Wyoming's WHP Program Guidance Document. The subcommittees include the
Public Education Subcommittee; Technical Review Subcommittee; Contaminant
Source Inventory Subcommittee; Contingency Planning Subcommittee, and Aquifer
Area Management Subcommittee.
The EAC meetings were held once a month at various times and locations in
Laramie. Subcommittee meetings were held as needed at the direction of the EAC.
Meeting agendas and informational packets were organized by the EAC chairperson.
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All minutes from EAC and committee meetings are on file at the City Community
Development Department. A City Council liaison, City Public Works Department
staff, and County Commissioner were invited to attend all EAC meetings. All meetings
were open to the public.
After the initial CAPP was completed and submitted to the WDEQ/WQD in 2002,
the City/County Water Outreach Coordinator (WOC), a Public Works Department
employee, was responsible for implementing the CAPP.
All changes to the original plan were written either by or in cooperation with EAC
members and the Water Outreach Coordinator, in response to WDEQ/WQD comments.
These changes were part of the revised CAPP dated November 2006, that was submitted
to the WDEQ/WQD for review and approval. The revised CAPP was approved by the
WDEQ/WQD on July 3, 2007 (Appendix B).
Due to continuing community concern regarding the potential impacts of
development to the Casper Aquifer in the Casper Aquifer Protection Area (CAPA), the
City of Laramie hired Wittman Hydro Planning Associates, Inc. (WITTMAN) in
September 2007 to review and update the CAPP and associated ordinances.
In 2007, the City of Laramie, with input from the County, hired WITTMAN to
revise the CAPP. After completion of the City’s update and revision, it was brought to
the attention of the County Planning and Zoning Commission that WITTMAN was not
licensed by Wyoming Board of Professional Geologists to practice geology in Wyoming.
The City chose to adopt the WITTMAN draft in May 2008. Three Wyoming-licensed
geologists did submit letters supporting the content of the City’s CAPP.
After
consultation, in March 2009, with the County Attorney, the Planning and Zoning
Commission decided to modify the 2007 Wyoming Department of Environmental
Quality approved CAPP through a review and extensive series of public meetings
because of WITTMAN’s lack of licensure.

Community Outreach and Educational Activities
Historically, the City Utility Division Manager and the EAC were involved in
outreach and educational activities to promote the importance of protecting and
conserving our groundwater resources. Following is a list of these activities:

Six different brochures relating to the Laramie Regional Drinking Water
Protection Program (LRDWPP), water conservation, septic system
maintenance and the household hazardous waste collection (HHWC)
program were distributed throughout the community.
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A Laramie Regional Drinking Water Protection Program logo was
designed and used on all outreach material.
T-shirts and hats were printed to promote the HHWC program.
Bookmarks with a list of ten ways to conserve water and to protect
groundwater were distributed to school-aged children at the Albany
County Public Library.
A site-specific Laramie-area poster showing the aquifer recharge area
and information about the Casper Aquifer was designed and distributed
throughout the community and schools.
A tri-fold poster board describing the Laramie Regional Drinking Water
Protection Program and water conservation programs was displayed in
City Hall, Albany County Courthouse, Albany County Public Library and
at various venues throughout the community.
The EAC purchased a groundwater model which simulates the Casper
Aquifer and shows how the aquifer could be potentially contaminated
by wells, septic systems and/or a hazardous material spill on Interstate
80.
The EAC has promoted the Laramie Regional Drinking Water
Protection Program during National Drinking Water Week, Earth Day
celebrations at the University of Wyoming (UW), the City Summer
Safety Fair, the Agriculture Expo Community Night, and through a
mini-water festival at the local "Freedom Has A Birthday" Celebration
on the 4th of July.
Several workshops were held to promote water-wise landscaping
principles and on water quality and septic system maintenance. A waterwise landscaped garden was planted at the Albany County Public Library
in 2001.
Newsletters about the Laramie Regional Drinking Water Protection
Program were mailed out to the community in the City's utility bills and in
the annual consumer confidence report that was mailed to over 16,000
households. A citizen survey about our drinking water supplies was
mailed with the consumer confidence report in 1999.
Two public-service-announcement videos, shown on the local cable
television channel, highlighted the need to protect and conserve our
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drinking water. The videos were developed in cooperation with the UW
Broadcasting Class and the UW Television Department.
From 1998-2002 38 press releases were published in local papers relating
to groundwater protection and the CAPP.
Over 30 presentations have been given to local service organizations (e.g.,
Kiwanis, Lions, Rotary, Soroptimist, the League of Women Voters), to
elementary schools, to various University of Wyoming natural resource
and geology classes and to the City Council, County Planning and Zoning
Commission, City Planning Commission, and to the Albany County Board
of Commissioners.
The EAC participated in the Annual Children's Water Festival in Casper,
WY (1999-2001)

Groundwater Guardian Program
In the past, the EAC was a member of the National Groundwater Foundation
that oversees a "Groundwater Guardian" program. The mission of the Groundwater
Guardian program is to support, recognize, and connect communities protecting
groundwater. The program is designed to empower local citizens and communities
to take voluntary steps toward protecting their groundwater resources.
Contaminated groundwater is extremely expensive and difficult to clean, therefore
prevention is the logical alternative. The City of Laramie was designated a
Groundwater Guardian community for 2000 and 2001 because of the EAC's
proactive approach to developing an aquifer protection program and educating the
community about the importance of protecting its groundwater resource. The
Foundation provides resources that support all aspects of the CAPP and protection of
municipal and domestic wells.

Goals
During the drafting of the original CAPP the EAC outlined the following goals to
be completed within a three year time frame:




Expand and intensify the public education and outreach efforts.
Design and implement a groundwater monitoring network.
Expand our understanding of how the Casper Aquifer is recharged
through more fieldwork and research projects in collaboration with the
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University of Wyoming, the Wyoming Geological Survey, and the
WDEQ/WQD.
A campaign of expansion and intensity of public outreach efforts has been and
continues to be successful. Design implementation of a groundwater monitoring
network has been undertaken. Limited projects have occurred as to the third goal of
more research and collaboration.

Future Direction for Implementation
Throughout the rest of this document are recommendations that should guide the
County staff through the implementation process. It is imperative that the County
officials and staff continue to work with the stakeholders, local government officials,
local experts, City of Laramie and the University of Wyoming. Utilizing all resources the
community has to offer will provide complete implementation and greater assurance
that the community will accept and adopt the CAPP.
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CHAPTER 3
Drinking Water Protection Programs
Introduction
National Perspective
Public drinking water supplies have always influenced the location and
development of communities by both defining and directing their growth.
Historically, the location of a good source of drinking water was a key factor in
determining the location of centers of population. Safe drinking water is essential to
the quality of community life because of the link between public health and the
quality of the public water supply.
Since the 1986 Amendments to the Safe Drinking Water Act, which
established the Wellhead Protection (WHP) Program, the United States
Environmental Protection Agency (EPA) has supported states and communities in
their efforts to protect their sources of drinking water. The EPA Source Water
Assessment and Protection (SWAP) goal states that "by the year 2005, 60 percent of
the population served by community water systems will receive their water from
systems with SWAP programs in place under both WHP and watershed protection
programs" (EPA, 1997).
As part of Wyoming's Source Water Assessment and Protection (SWAP)
Program, a source water assessment for Laramie was completed in June 2004
(Trihydro, 2004). The SWAP program is a two-part program consisting of source
water assessments and source water protection plans. The groundwater portion of
the Laramie source water assessment was derived, in large part, from information
provided in this delineation report, while the CAPP addresses the groundwater
protection plan component. The City is working on developing a protection plan
for the surface water supply (Laramie River).
Groundwater protection programs in the United States and Canada all follow
a similar five-part program guided by public participation, which includes:

Forming a local Drinking Water Protection Committee;

Identifying land areas that contribute water to public water supplies;

Inventorying existing and future potential sources of contamination;

Developing a management program to deal with identified existing
and future contaminant sources; and
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Preparing a contingency plan to address contamination incidents and
other water supply emergencies.
This chapter focuses strictly on, "identifying land areas that contribute water
to public drinking water supplies". The delineation of these land areas has been
conducted using the broader approach of aquifer protection rather than the more
restrictive concept of WHP as explained later in the chapter.


Local Perspective
Although several other Wyoming communities have initiated groundwater
protection programs, those communities have relied on outside expertise to develop and
implement these programs. In contrast, the Laramie Regional Drinking Water
Protection Program (LRDWPP) adopted a "do-it-yourself' approach, as advocated in
Wyoming's Wellhead Protection (WHP) Program Guidance Document (WDEQ/WQD
1998). The LRDWPP utilized the volunteer efforts of over 25 city and county residents
divided into five subcommittees, each assigned a task from the groundwater protection
program described above. The subcommittee which delineated the aquifer protection
area consisted of hydrologists, geoscientists, engineers, and others with technical
training and background in groundwater protection. Thus, the Laramie Regional
Drinking Water Protection Program is proof that community residents can develop a
source water protection plan for a minimal investment.
Approximately 50 to 60 percent of the City of Laramie and the South Laramie
Water and Sewer District drinking water supplies are derived from wells and springs
tapping the Casper Aquifer. Many residents who live outside the Laramie municipal
area rely on groundwater for 100 percent of their drinking water supplies.
The Casper Formation, which provides water to the City of Laramie and
Laramie area residents, is exposed along the west side of the Laramie Range (east of
the City of Laramie) and is vulnerable to contamination for the following reasons:

Points of withdrawal (municipal and domestic wells) are in proximity to
the recharge area;

The aquifer is fractured and has extensive exposures of porous
sandstones;
■
There are existing areas of residential and commercial development on
the recharge area and the potential for additional future development in
the recharge area; and
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Interstate 80 (I-80), across which numerous hazardous substances are
transported each day, cuts through the entire thickness of the Casper
Formation.
Any aquifer protection program must be responsive to the needs and the
development of the local community. For a community to remain viable and support
development it must have a safe source of drinking water. As such, the aquifer
protection plan is a dynamic document and will be revisited in the future. As new data
on the Casper Aquifer become available, future Planning and Zoning Commission
members may decide to revise the aquifer protection area delineation presented in this
report.


Delineation of the Aquifer Protection Area
In 1998 the first delineation of the aquifer protection area was developed by
the Technical Review Subcommittee of the City/County Environmental Advisory
Committee (TAC/EAC).
The subcommittee included engineers, geologists,
hydrogeologists, and one citizen at large. The subcommittee developed consensus
regarding a delineation method and the plan was signed by the Technical Review
Subcommittee members on July 25, 1999. The delineation report was presented at a
joint work session of the Albany County Commissioners and the Laramie City
Council. Both governing bodies gave approval of the delineation through Joint
Resolution No. 2000-02 on January 4, 2000, which was desired before work
continued on subsequent chapters of the plan. A copy of the resolution is contained
in Appendix A.
The delineation chapter was later submitted to the Wyoming Department of
Environmental Quality-Water Quality Division for preliminary approval of the
delineation methods. WDEQ/WQD staff stated that three deficiencies in the
delineation needed to be addressed. The three deficiencies were:

The lack of a Zone 1 protection area for each supply source;

Clear identification of Zone 2 and Zone 3 protection areas and the basis
for the northern and southern boundaries of the protection areas did
not comply with the criterion of the Wyoming’s WHP Program
Guidance Document; and

The lack of a higher level of protection for faults and other vulnerable
features.
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Version 2.0, of the delineation report was prepared to meet the requirements
of the WDEQ/WQD and to aid in completing a plan that is both protective of the
aquifer and readily implemented. Version 2.0 was approved by WDEQ/WQD on July
7, 200. A copy of Version 2.0 and the first aquifer protection plan delineation report,
Version 1.0, is contained in Appendix C, in its entirety to preserve the integrity of the
initial delineation report.

Geology and Hydrogeology of the Laramie Area
The basic geology of an area is described by the structure and stratigraphy of
the rocks. Structure refers to the distribution of rock units on the ground surface and
in the subsurface. This distribution is determined by the original processes of rock
formation and by later events that move and deform the rock. Stratigraphy refers to
the composition and sequence of the rock units. Together, structure and stratigraphy
define the framework of the earth materials that control the occurrence and
movement of groundwater.

Structural Setting
Regional Setting
The City of Laramie and the wells and springs serving the City are located
within the Laramie structural basin. The basin is a broad, north-plunging,
asymmetrical syncline that is bounded on the west by the Medicine Bow Mountains,
on the east by the Laramie Range and on the south by the Front Range. To the north
the Laramie basin is bounded by a series of anticlines rather than by mountain ranges.

Local Setting
The Laramie Range, which bounds the Laramie basin on the east, lies
immediately east of the City limits. The range was uplifted by compressional forces
during the Laramide orogeny between 75 and 50 million years ago. In the Laramie
area, this uplift resulted in generally uniform stratigraphic dips of between 3 and 5
degrees to the west, with the rocks striking nearly north-south. However, the uplift
was not entirely uniform and faults and folds locally interrupt the dip regime (Lundy,
1978).
Faults
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There are two fault types in the Laramie area. The apparent oldest set of faults
is the reverse faults and monoclines, which were associated with the compression and
uplift of the Laramie Range. There are also normal faults, with associated folds, which
were formed by extensional stress. Lundy (1978) and Ver Ploeg (1998, 2009) have
mapped the locations of faults in the Laramie area.
In most cases, the faults and folds observed in the Casper Formation do not
propagate vertically through the entire thickness of the overlying Satanka Shale.
Exceptions are the Sherman Hill and Laramie faults, in which offset lithologies
indicate shearing through the lower, more brittle part of the Satanka Shale.
Reverse Faults
The Horse Creek, Red Hills and Laramie Faults are all reverse faults. Lundy
(1978) also indicates that the Spur and Pilot Hill monoclines are cored by reverse
faults. The reverse faults tend to have north to northwest trends and are steeply
dipping. These features were the result of northeasterly compressional stresses (Ver
Ploeg, 1998, 2009). The offset along the fault planes range up to 250 feet and most of
the faults have upward offset on the west side of the structure (Lundy, 1978). Folding
of the sedimentary rocks extends away from the fault plane on the Horse Creek reverse
fault a distance of less than 50 feet (Lundy, 1978). The width of the deformation
associated with the fault reportedly increases in some areas but no widths are
provided.
Normal Faults
Several major normal faults are mapped in the Laramie area. These faults
include the Lincoln, Soldier, Pope, Sherman Hills, Quarry, Jackrabbit, City Springs
and Spur faults. These major faults trend northeast to east-west. The faults were
probably the result of relaxation of the compressional stresses that formed the reverse
faults (Ver Ploeg, 1998, 2009). Numerous minor faults also occur in the Laramie area.
Many of these are mapped; however, others may exist but have small displacements
and/or are covered by Quaternary alluvial and colluvial deposits. There are no
apparent trends in the orientation of the minor faults. The displacement across the
normal faults ranges from a few inches to as much as 200 feet (Lundy, 1978), with
most of the faults having downward displacement on the south block (Ver Ploeg, 1998,
2009). The dip on the fault plane of the normal faults is steep, ranging from 60 to 80
degrees (Lundy, 1978). Lundy (1978) reports that the rocks adjacent to the faults are
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folded in zones tens of feet wide and the offsets on the folds are approximately the
same as the offset on the faults.

Folds
Folding in the Laramie area predominantly occurs as east-west trending, west
plunging anticlines and monoclines. The Simpson Springs anticline and the Spur
Monocline are examples of east-west trending folds in the Laramie area. There are
also numerous folds mapped by Lundy (1978) and Ver Ploeg (1998, 2009) that are
associated with faults. These structural features include the Horse Creek, Jackrabbit,
Soldier and Quarry monoclines.

Specific Structural Features
As early as 1976 the potential role of faults and folds in supplying groundwater
to historic springs and municipal wellfields in the Laramie area was recognized
(Huntoon, 1976). The occurrence of springs and the large production characteristics
at each of the municipal wellfields are believed to be related to a particular fault, fold
or fault/fold system. The discussion that follows provides a cursory overview of the
faults and folds associated with the historic springs and municipal wellfields in the
Laramie area.
The Spur Anticline trends northwest to southeast and has a northwest plunge.
Dips on the north side of the anticline range from 30 to 50°, while the dips on the
south side vary from 4 to 10° (WWC, 1997). The anticline is cored by a high-angle
reverse fault and has a stratigraphic displacement of up to 250 feet (Lundy, 1978).
This structural feature was targeted by the City during development of the Spur
wellfield.
The City Springs Fault is a normal fault with downward relative displacement
on the northwest side of the fault. The fault trends northeast-southwest and has
measured stratigraphic displacements of between 20 and 150 feet (Lundy, 1978).
The Spur Fault is a northeast-southwest trending normal fault. Displacement along
the Spur Fault ranges from 50 to 200 feet, with the downward relative displacement
being on the northwest side of the fault (Lundy,1978). The Spur Fault intercepts the
City Springs Fault approximately one-mile northeast of the City Springs. Jackrabbit
Fault is an east-west trending fault that grades eastward into a monocline.
Downward displacement on the fault is to the south and ranges from 30 to 80 feet
(Lundy, 1978). Jackrabbit and City Springs Faults intersect approximately two miles
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northeast of the City Springs. The Quarry Fault is also an east-west trending normal
fault that is mapped as occurring in conjunction with a monocline (Lundy, 1978).
The displacement of the fault is downward to the south and has a maximum
displacement of 60 feet (Lundy, 1978). The western terminus of the Quarry and City
Springs Faults converge in the vicinity of City Springs.
The Pope wellfield is located near the western end of the Pope Fault. The
stratigraphic displacement is up on the north side of the fault. The total
displacement of the Pope Fault has not been measured.
The Soldier Fault is an east-west trending normal fault that grades into a
monocline on its eastern end. The fault has a measured displacement of 40 feet
downward on the northern side of the structure (Lundy, 1978).

Stratigraphy
In the Laramie area several geologic units are present. Those units that are of
concern include the sequence from the Sherman Granite to the Satanka Shale. The
following section provides a summary of these units.

Precambrian Rocks
The Precambrian Sherman Granite is a coarsely-crystalline igneous rock which
is predominantly exposed east of the crest of the Laramie Range (Figure 3-1. It was
formed by the slow cooling of magma (liquid rock) and is a large mass of interlocking
minerals. Other Precambrian rocks in the Laramie area include granite, gneiss,
anorthosite and gabbro, which are intruded by the Sherman Granite. These rock types
are in contrast to the overlying formations that are layered sedimentary rocks derived
from chemical precipitation and deposition of detrital material.
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Figure 3‐1 General Outcrop Area
Of the Casper Aquifer
Casper Aquifer Protection Program
Adapted from: WWC (1993a)
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Fountain Formation
The Pennsylvanian Fountain Formation is an irregularly distributed sedimentary
unit which is thin (less than 50 feet) to absent in the Laramie area (Lundy, 1978). It is
comprised of continental, arkosic sandstone, with minor amounts of siltstone. Where
the Fountain Formation is present it unconformably overlies the Precambrian
basement rocks. Because the unit is not locally continuous, where it is present, it is
grouped with the overlying Casper Formation in this report.

Casper Formation
The Pennsylvanian-Permian Casper Formation unconformably overlies the
Fountain Formation, where the Fountain is present or the Precambrian basement
rocks where the Fountain is absent. The Casper Formation is comprised of marine and
eolian sandstones, interbedded with marine limestone and minor amounts of shale
(Figure 3-2). Limestone comprises approximately 15 percent of the formation. The
Casper Formation is exposed on the western slope of the Laramie Range, east of the
City of Laramie (Figure 31). It is approximately 700
feet thick and is informally
subdivided from the bottom
to the top into five
members, designated alpha
through epsilon, each of
which
consists
of
a
sandstone layer bounded at
the top by a regionally
continuous
limestone
(Lundy, 1978).

Satanka Shale

VERTICAL SCALE: 1”=200

The Permian Satanka
Shale
unconformably
overlies
the
Casper
Formation
and
is
predominantly red shale
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Figure 3‐2 Stratigraphic Column in
the Vicinity of Laramie
Casper Aquifer Protection Program
Adapted from: WWC (1997)

with interbedded siltstone and sandstone layers and is approximately 250 to 320 feet
thick in the Laramie area. The lower 20 feet of the Satanka Shale has several thin red
and white sandstone beds, which are lithologically similar to the sandstones of the
underlying Casper Formation. The Satanka Shale is exposed along the western margin
of the Laramie Range, near the eastern corporate limits of the City of Laramie.

Hydrostratigraphy
The term "formation" is used in this report to describe the lithologic materials
that comprise the unit. The term "aquifer" is used to describe the water bearing and
transmission characteristics of the formation, even where the formation is
unsaturated. As listed in the Glossary, an aquifer is "a formation, group of formations,
or part of a formation that contains sufficient saturated permeable material to yield
sufficient, economical quantities of water to wells and springs." This definition can be
interpreted to include only the saturated portion of a formation. Figure 3-3 provides a
general description of the hydrogeologic role of the formations present in the Laramie
area. The following sections provide a detailed description of the hydraulic role of the
geologic units in the Laramie area.

Sherman Granite
Unaltered Sherman Granite has
practically
no
intergranular
or
intercrystalline permeability. Like most
crystalline rocks, permeability within
the Sherman Granite is limited to areas
where the granite is extensively
weathered and/or fractured by faults
and
joints
(Richter,
1981).
Groundwater movement within the
Sherman Granite is typified by conduit
flow.
Many domestic wells obtain
drinking water from the granite, but well yields are typically small and dependent on
the permeability of the fractures. Short-term pump tests of wells completed in the
Sherman Granite indicate that the minimum yield is zero, where the rocks are not
fractured, and the maximum anticipated yield is approximately 20 gallons per minute
in weathered or fractured granite (WSEO Records, various).
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To date, there has not been a systematic study of the hydrogeology of the
Sherman Granite and its hydraulic relationship to the overlying Casper Aquifer.
Because of the much lower permeability and limited storage capacity of fractures in
the Sherman Granite compared to the sandstones of the Casper Formation, the
Sherman Granite is treated here as a confining unit below the Casper Aquifer.
However, if faults in the Casper Formation are continuous between the two
units, there may be some hydraulic connection between them. Preliminary chemical
analyses of strontium concentrations and isotopic ratios from groundwaters within the
Casper Aquifer suggest there may be some mixing of groundwaters of the Sherman
Granite and the Casper Aquifer (Frost and Toner, 1996). It is believed that any
hydraulic contribution from the Sherman Granite to the Casper Aquifer is minor due
to the impermeable nature of the unfractured crystalline rock and the limited storage
capacity of fractures where they occur in the granite. Therefore, the Sherman Granite
is characterized as an aquitard or aquiclude (see Glossary, Appendix K).

Satanka Shale
The hydraulic relationship between the Satanka Shale and the underlying
Casper Aquifer is a critical element in the delineation of a protection area for the
Casper Aquifer. The hydrogeology of the Satanka Shale has not been studied in detail,
but observations made during studies of the Casper Aquifer provide some data
regarding the hydraulic relationship between the Satanka Shale and the underlying
Casper Aquifer (Lundy, 1978; Huntoon and Lundy, 1979; WWC, 1993, 1994, 1997a,b;
and Weston, 1995).
Taken in its entirety, the Satanka Shale is a regional confining layer overlying
the Casper Aquifer. However, permeable sandstones in the Satanka Shale provide
water to many domestic and stock wells in the Laramie area. Approximately 300 feet
of interbedded shale, siltstone and sandstone isolates the Casper Aquifer from
overlying aquifers, including permeable beds within the Satanka Shale.
The hydraulic head in the Casper Aquifer is typically 20 to 40 feet greater than
the head in the permeable layers within the Satanka Shale. The Casper Aquifer is
confined where overlain by a sufficient thickness of the Satanka Shale (JMM, 1989;
WWC 1993, 1994, 1997a, b; and Weston, 1995). Hydraulic separation between the
Casper Aquifer and permeable layers in the Satanka Shale has been documented
during pumping tests conducted at the Spur Wellfield, LaPrele Park Prospect and the
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Turner Wellfield, where no observable head declines occurred in the monitored
intervals in the Satanka Shale as the Casper Aquifer was pumped (WWC, 1993, 1996,
1997a,b).
Important for the Laramie Regional Drinking Water Protection Program is the
fact that interconnected fractures in the lower 50 feet of the Satanka Shale can be
permeable. In contrast to the observations above, there are some localities where
groundwater from the Casper Aquifer has been observed to flow upward into the
lower 50 feet of the Satanka Shale at Simpson, Soldier and Pope Springs (Plate 1).
Consequently, it is assumed that the lower 50 feet of the Satanka Shale is in
hydraulic communication with the Casper Aquifer.

Casper Aquifer
The Casper Aquifer is the hydrogeologic unit that supplies water to the wells
and springs utilized by the City of Laramie as a drinking water resource. The
Sherman Granite provides an effective lower confining layer for the Casper Aquifer
and the low permeability shales of the Satanka Shale provide an effective upper
confining layer, where there is a sufficient thickness. The permeabilities within the
Casper sandstones are very large in contrast to the overlying and underlying geologic
unit. The Casper Aquifer is bounded above and below by effective confining units
and is the sole source of groundwater for the wells and springs. The discussion of the
hydrogeology of the Casper Aquifer is expanded in the following sections.

Extent of the Aquifer
The Casper Aquifer is those parts of the Casper Formation that are fully
saturated with water. As shown in Figure 3-4 the upper part of the Casper Formation
is unsaturated on the west slope of the Laramie Range. The unsaturated thickness of
the Casper Formation generally decreases from east to west. While the entire
thickness of the Casper is not saturated except where it is confined by the Satanka
Shale there is some thickness of the Casper Formation that is saturated throughout the
majority of the outcrop. The aquifer therefore extends from the crest of the Laramie
Range to the east into the Laramie basin. While the aquifer is present throughout
the Laramie basin, for the purposes of this protection program the western edge of
the aquifer is presumed to be coincident with the 1,000 milligrams per liter (mg/L)
Total Dissolved Solids (TDS) contour mapped by Richter (1981). In the vicinity of
Laramie, this contour is approximately nine miles west of the city limits. This
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proposed western boundary is established because water with a TDS greater than
1,000 mg/L is not suitable for municipal use and provides a reasonable boundary for
the aquifer. The Casper Aquifer extends approximately 50 miles north-northwest of
Laramie before it is interrupted by a thrust fault. To the south of Laramie, the Casper
Aquifer extends past the Wyoming-Colorado border, a distance of at least 21 miles.

Figure 3-4 General Schematic
Cross Sections
Casper Aquifer Protection Program
Adapted from: WWC (1993)

Depth and Saturated Thickness of Aquifer
The Casper Formation crops out from the crest of the Laramie Range west to
where it is covered by the overlying Satanka Shale. In the vicinity of Laramie the
outcrop is approximately four to five miles wide from east to west (Plate I, Lundy).
Assuming an average dip of 4°, the estimated depth to the top of the Casper Aquifer
near the western city limits of Laramie is approximately 1,500 feet.
The saturated thickness of the Casper Aquifer varies significantly throughout
the aquifer. Generally the saturated part of the aquifer is relatively thin at the crest of
the Laramie Range and gradually thickens westward towards the contact of the
Casper and Satanka. The minimum saturated thickness is nearly zero along the crest
of the Laramie Range and the maximum saturated thickness is 600 feet immediately
west of the Casper-Satanka contact according to Thompson (1979) and 700 feet thick
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near the Spur wellfield according to WWC (1997). However, the deep canyons and
elevated regions along the flank of the Laramie Range result in irregular saturated
thicknesses in the aquifer. An isopach map of the saturated thickness and depth to
water in the Casper Aquifer is available for review in the Albany County Planning
Office. The map was created from readily available data. There is a paucity of data
available because of a low spatial concentration of wells and because the hydraulic
head in the wells has not been measured at the same time. As funding becomes
available, it is anticipated that measurements will be taken from the wells and the
maps will be updated.

Media Type and Groundwater Flow Characterization
The Casper Aquifer is comprised of two media types; porous sandstone and
fractured sandstone and limestone. Flow within these materials includes both
porous and conduit flow. Porous flow occurs within the unfractured, permeable
sandstones of the Casper Aquifer. Conduit flow occurs within both the sandstones
and limestones where the permeabilities have been enhanced by fractures and/or
dissolution.
The intergranular permeability of the sandstones that comprise the five
members of the Casper Formation is variable, with the greatest permeability
occurring in the epsilon and delta members and the lowest permeability in the alpha
member. The variation is due to the greater abundance of very fine sand, silt and
calcite cement that fill the pore spaces in the lower sandstone members. Intergranular
permeability is responsible for providing water to wells on the order of 1 to 100 gallons
per minute (gpm).
Conduit flow refers to the flow of water through cavities or fractures associated
with dissolution, faults, folds, joints, and partings along bedding planes. Conduit
flow is typically orders of magnitude greater than intergranular permeability and is
capable of yielding large quantities of water to wells, as demonstrated by the Laramie
municipal water supply wells and associated springs. Production from the municipal
wells that penetrate the fractured aquifer is on the order of 1,500 to 2,500 gpm.
These high-yield wells tap fractures associated with faults and folds that have
deformed the Casper Formation. At the Spur and Turner wellfields, where the rocks
have been extensively fractured, the upper and lower members of the Casper
Formation are hydraulically connected with each other through the fracture network.
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Direct evidence exists of the presence and highly permeable nature of fractures in
the Casper Aquifer at Laramie's wellfields. In the course of numerous water supply
investigations, downhole camera surveys have been performed in wells at the Spur,
Turner, and Pope wellfields. Videos of open hole completions in the Casper Aquifer at
wells 1941 Turner No. 2, and Turner No. 2 (WWC, 1995; WWC, 1996; Wyoming
Groundwater, 2004) demonstrate the presence of fractures in the subsurface of the
Casper Aquifer. A salt tracer test conducted at the Turner No. 1 well demonstrated how
rapidly groundwater can travel through fractures (WWC, 1993). The peak concentration
of a dissolved salt water plume traveled a distance of 147 feet in 12 minutes before
arriving at the pumping well (Turner No. 1).
In 2004, the temporary removal of the turbine pump from the City's Turner No. 2
well provided an opportunity to perform a downhole camera survey of the well casing
and open hole. The camera survey allowed a visual inspection of approximately 250 feet
of lithology within the epsilon, delta, and gamma members of the Casper Aquifer. Large
horizontal openings and fractures were observed in the sandstones immediately above
or below a limestone layer, and vertical fractures were observed in limestone (Wyoming
Groundwater, 2004).
Porosity
The intergranular porosity of the rocks comprising the Casper Aquifer varies
significantly. Lundy (1978) reports that the porosity of the well-cemented sandstones
are approximately 22 percent, while the porosity of the epsilon sandstone ranges
from 15 to 30 percent. The average porosity of the sandstones is 19 percent
according to Lundy (1978). No porosity values are available for the limestones within
the Casper Aquifer. The porosity is extremely low where the limestones are not
fractured but secondary porosity does exist where they are fractured. WWC (1993)
estimates that the average effective porosity of the fractures within the Casper
Formation is 0.02 percent.

Hydraulic Conductivity, Transmissivity, and Storativity
Pump testing of wells completed in the Casper Aquifer in the Laramie area
demonstrates that there are significant variations in the permeabilities of the
sandstones comprising the Casper Aquifer. Lundy (1978) indicates that the hydraulic
conductivity of the epsilon member ranges from 1.3 to 2.6 feet per day
(transmissivity = 600 to 970 gallons per day per foot (gpd/ft)) and the hydraulic
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conductivity of the gamma member is approximately 1.5 feet per day (transmissivity
= 435 gpd/ft). The hydraulic conductivity of the aggregate members alpha through
epsilon ranges from 0.21 to 0.32 feet per day (transmissivity = 900 to 1,390 gpd/ft)
and of the aggregate members gamma through epsilon ranges from 0.11 to 0.13 feet
per day (transmissivity = 315 to 375 gpd/ft).
The most striking variation in permeabilities within the Casper Aquifer are
observed when comparing fractured versus unfractured aquifer media.
The
hydraulic conductivity of the Casper Aquifer where unfractured ranges from 0.10 to
2.6 feet per day (transmissivity = 135 to 970 gpd/ft). Where the aquifer is fractured
the hydraulic conductivity ranges from 17 to 40 feet per day (transmissivity = 8.23 x
104 to 1.95 x 105 gpd/ft) (Lundy, 1978).
Testing of the Spur Wells by WWC (1997) indicated that the transmissivity of
the Casper Aquifer varied significantly in relatively small distances.
The
transmissivity varied from 1.4 x 105 to 6.4 x 105 gpd/ft. All of the reported
transmissivities were calculated from drawdowns in monitoring wells located close to
the Spur anticline. Pump tests conducted on the Turner Well No. 41T1 yielded a
hydraulic conductivity of 14 feet per day (transmissivity = 6.81 x 104 gpd/ft) (WWC,
1993). In both the Spur and Turner well testing events, the drawdown was shown to
be highly anisotropic, with the greatest drawdown occurring parallel to the geologic
structure. The testing indicates that the greatest permeability occurs along the
structure and that the permeability decreases significantly short distances from the
structure.
Storage coefficients for the Casper Aquifer are highly variable. Those reported
by Lundy (1978) range from 0.001 to 0.006, which indicates the aquifer is confined to
slightly leaky. Pump test data at the Spur wellfield indicate that the storage coefficient
varies from 0.01 to 0.0091 (WWC, 1997). However, the storage coefficient for the wells
changed significantly with time during pumping, which may be the result of the effects
of partial penetration or from varying degrees of interconnection via fracture systems.
A storage coefficient was calculated by WWC from barometric efficiency data collected
from the Spur wellfield. The resulting storage coefficient was 5 x 10-4, which indicates
that the aquifer is confined at that location (WWC, 1997). The fact that the static water
level in the Spur wells is significantly above the top of the Casper Formation also
provides evidence that the aquifer is confined at that location.
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Specific permeability enhancements associated with all of the faults and folds in
the Casper Aquifer shown on Plate I cannot be determined with certainty; some
structures may enhance aquifer permeability while others may reduce permeability.
Although the effects that each structure has on aquifer permeability are not known, it
is important to recognize the hydraulic complexity imparted to the Casper Aquifer by
geologic structures such as faults and folds.
Recharge
Recharge refers to the replenishment of the Casper Aquifer by the infiltration of
water derived from rainfall and snowmelt through the unsaturated zone. This process
occurs to some degree wherever the Casper Formation is exposed at the surface.
Consequently, the entire surface exposure of the Casper Formation is assumed to be
the recharge area for the Casper Aquifer.
Lundy (1978) observed surface water infiltrating directly into the exposed
gamma sandstone which has relatively large intergranular permeability; whereas,
surface water tends to shed off exposed limestones, which generally have low
permeability. In addition to infiltration into the porous sandstones, infiltration into
the subsurface is enhanced by fractures, joints and faults exposed at the surface,
particularly in drainage channels eroded along fracture zones. It is assumed that the
vast majority of recharge to the Casper Formation occurs in drainages. Lundy (1978)
indicates that recharge primarily occurs during the months of March through August,
during which time spring runoff and summer storms occur. The average annual
recharge to the Casper Aquifer is estimated to be 1.4 inches per year (Lundy, 1978).
However, the annual recharge is highly variable. Recharge to the Casper Aquifer
during the winter of 1983-1984, which was a documented El Nino year, was the
greatest magnitude on record. The water levels in the Huntoon #1 monitoring well
increased by 21 feet. The spring snowfall in 1984 was significantly greater than
average and melted slowly, which maximized infiltration of the snowmelt. The
hydrograph of the Huntoon #1 monitoring well, which was included in the 1941 Turner
Well No. 2 Evaluation Report ( W W C , 1996) indicates that the average spring
recharge raises the water level in the Casper Aquifer by approximately one foot.
Careful examination of water level data by WWC (1997) during a violent
summer storm showed temporary increases in water levels in most of the monitoring
wells observed during the pumping test of the Spur production wells located in
Township, 16 North, Range 73 West. The change in water levels was rapidly
CASPER AQUIFER PROTECTION PLAN
Page 33 of 132

dissipated and the drawdown in the wells quickly returned to the pre-storm levels.
The transient event had no long-term effects on water levels in the aquifer, which
may indicate that summer storm events do not contribute significantly to recharge of
the Casper Aquifer.
In an effort to provide relative ages of groundwater contained within the
Casper Aquifer, Dr. Carol Frost and Rachel Toner collected samples from the Casper
Aquifer from a number of wells and springs in the Laramie area for tritium analyses
(Toner, 1999). Tritium is often used to obtain relative age of groundwater and is a
hydrogen isotope that was created in large quantities in the 1950's and 1960's as a
result of above-ground testing of nuclear weapons. Tritium has a short half-life and
has not been produced in large quantities since above-ground nuclear weapons testing
was discontinued in the 1960's. Thus, the presence of tritium in groundwater
samples indicates that the groundwater was exposed at the surface subsequent to the
1950's. The analyses do not provide the means of determining the exact age of a
water sample; but rather provide a maximum potential age of the water, if tritium is
detected.
The analyses of water samples collected by Toner detected the presence of
tritium in samples collected from sites east of Third Street. This indicates that the
groundwater in the Casper Aquifer east of Third Street has been recharged within the
past several decades. Water collected from the Wyoming Research Institute (WRI)
Casper well, located west of Third Street, had no detectable tritium which indicates
that the water withdrawn from the WRI well was recharged prior to the 1950's.
In October-November 2005, a 30-day pump test was conducted at the Brow #2
well located 0.6 miles southeast of Simpson Springs (CBMA, 2006). The test provided a
unique opportunity to observe the rapid infiltration of surface water through the
unsaturated zone and into saturated sandstone at this location of the Casper Aquifer.
The Brow #2 well is spudded on the delta member and has a depth to water of 68 feet.
Water from Brow #2 was discharged to the ground surface approximately 600 feet west
of the well which corresponds to the west edge of the delta member exposure.
Approximately 1,200 minutes (0.83 days) into the pump test, the rate of drawdown in
Brow #2 declined and was followed by a brief rise in water level. Apparently, in less
than a day, pump test water discharged to the ground surface had infiltrated through
approximately 50 feet of unsaturated material and was recycling through the aquifer to
the Brow #2 well.
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Recharge of the Casper Aquifer from major late-winter/early spring precipitation
events is clearly documented in the Huntoon No. 1 monitoring wells located in the
Sherman Hill Estates and Valley View residential subdivisions. These wells have been
used exclusively for water level monitoring since 1977-78 and are part of a statewide
groundwater monitoring well network administered by the State Engineers Office and
the USGS. Hydrographs for the Huntoon No. 1 well. In 1983, the head in the Casper
Aquifer at these wells increased 22 to 25 feet in response to above-average precipitation
(snow) in March and April. Water levels in the Huntoon monitoring wells peaked in
late-1984, and from 1984 to 1994 water levels declined gradually to pre-1983 levels. The
1983 recharge event caused noticeable head increases throughout the Casper Aquifer
along the west slope of the Laramie Range as evidenced by above-average discharge at
City Springs, Soldier Springs, upland springs, and high water levels in the Pope wells
from 1983 to 1990. (WWC, 1996a and 2006, USGS-Water Resource Data, Wyoming
Water Year 2006 Vol. 2 Groundwater)
Hydraulic Gradient
Published potentiometric surface maps indicate that groundwater in the
Casper Aquifer in the vicinity of Laramie generally flows from east to west, from areas
of high elevation at the crest of the Laramie Range toward lower elevations within
the Laramie basin (Lundy, 1978; Thompson, 1979; WWC, 1993 and 1997). The
gradient has a slight northwesterly component between Simpson Springs and City
Springs according to the potentiometric map created by Thompson (1979) and is
altered locally to a more radial pattern in the vicinity of the City's municipal wellfields
and the springs, which discharge large quantities of water from the Casper Aquifer.
Flow patterns are also locally altered to some degree by the permeability imparted by
fracturing associated with some faults and folds.
The hydraulic gradient ranges from a high of approximately 400 feet per mile
where the aquifer is unsaturated to 25 feet per mile where the aquifer is fully
saturated and confined by the overlying Satanka Shale (Lundy, 1978).
Confining Conditions
East of where the Casper Formation is fully saturated, the exposed sandstone
units may be confined or unconfined depending on their location, as shown in Figure
3-4. The limestones that separate the sandstones have negligible permeabilities and
serve as local confining layers that define subaquifers within the Casper Aquifer.
CASPER AQUIFER PROTECTION PLAN
Page 35 of 132

Therefore, the informal members, designated in descending order (epsilon, delta,
gamma, beta, and alpha), comprise subaquifers within the Casper Aquifer (Figure 32). However, the confining ability of the limestones may be compromised where
fractures from faults and folds have created hydraulic connection between the
members (WWC, 1993 and 1997).
Regionally, the Satanka Shale serves as the upper confining bed for the Casper
Aquifer. The lower 50 feet of the Satanka Shale is comprised of well-cemented
sandstone beds. The brittle nature of that interval and the lithologic similarity to the
underlying Casper Formation results in some mixing of groundwater from those units,
especially in fractured areas. Where the Satanka Shale has thicknesses greater than 50
feet, shaley strata provide confinement, with the degree of confinement increasing with
greater thicknesses of the Satanka Shale. Evidence of confinement includes the
discharge of large quantities of water at Simpson, Soldier, Pope and City Springs.
Additionally, differences in hydraulic head of up to 30 feet were observed at the Spur
Wellfield, with the head in the Casper Aquifer being greater than the head in the
Satanka Shale (WWC, 1997).
Vulnerable Features
Several features found within the Casper Formation in the Laramie area render
it potentially vulnerable to contamination at the ground surface. Throughout much of
the surface area of the Casper Formation protection is provided for the aquifer by
either overlying soils, low permeability limestones, several tens to hundreds of feet of
unsaturated rocks and/or low permeability shale. Features that cause weakness for
possible natural protection include: faults, folds, fractures, shallow depths to
groundwater and drainages. The basis for consideration of these features as
potentially vulnerable features is included in the following paragraphs.
Faults
Faults are fractures or fracture zones along which displacement of strata has
occurred. If the displacement has resulted in either breaches in confining beds and/or
development of large secondary permeability, then the aquifer may be more vulnerable
to contamination than in unfaulted areas. Where the faults intercept the ground
surface and have large apertures there is the potential for rapid infiltration of surface
water into the aquifer. This rapid infiltration, in turn, has the potential for rapid
contamination of the aquifer. Kleinfelder (1996) indicates that the aperture of
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fractures must be greater than one centimeter for rapid movement of groundwater to
occur. The potential for contamination of the aquifer as a result of rapid infiltration is
magnified in areas where groundwater is shallow.
While faults are typically mapped as a single line they frequently do not occur as
a discrete feature. Fractures extend variable distances from the major fault trace.
WWC (1993) reports that at some faults the fracture zone extends less than 10 feet
from the fault trace, while other faults have associated fractures extending 50 to 150
feet from the fault trace.
Folds
Folds are bends in the bedding of rocks that result from ductile deformation.
Folds found in the Laramie area include anticlines, synclines and monoclines. In
many folds, fractures are developed in brittle or competent rocks. These fractures
usually occur along the crest of the fold and have the potential for transmitting large
quantities of water. Where these fractures extend to the ground surface there is the
potential for rapid transmission of contaminants. As with faults, the potential for
contamination along the crests of folds is magnified where groundwater occurs at a
shallow depth.
Exposed Bedrock
Exposed bedrock that comprises an aquifer serving a public water system is
generally more vulnerable to contamination than the same materials buried at a depth.
Burial of the aquifer materials provides the opportunity for some degree of mitigation
of potential contaminants prior to the contaminants entering the aquifer. In some
locations sufficient thicknesses of low-permeability materials effectively prevent the
downward migration of contaminants into the aquifer.
Drainages
Drainages are the site of most of the recharge occurring to the Casper Aquifer
east of Laramie. Water tends to shed off of the low-permeability limestones that cover
the majority of the land surface along the western flank of the Laramie Range. The
water drains off the limestones and collects in drainages. As the runoff flows
through the drainages, rapid recharge occurs as the water crosses permeable
sandstones and/or fractures. Where rapid recharge occurs, rapid contamination can
also occur.
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Shallow Depth to Groundwater
Areas where the depth to groundwater is relatively shallow are also potentially
vulnerable to contamination. With all other factors being equal, there is the potential
for greater natural remediation where the depth to groundwater is deep. Areas where
groundwater is close to the ground surface have the potential, where no confining
layer is present, for rapid transport of contaminants from spills of hazardous
substances.
More detailed information regarding the geology and hydrogeology of the
Casper Aquifer may be obtained from Morgan (1947), Huntoon (1976), Lundy (1978),
Huntoon and Lundy (1979), Thompson (1979), WWC (1993, 1994, and 1997a,b,
2006) and Ver Ploeg (2007, 2009).

Well Data
Well data, as required by the Wyoming’s WHP Program Guidance Document,
are provided in Table 3-1. The data are derived from City of Laramie Public Works
Department files and from the well construction reports.
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Table 3-1 City of Laramie Municipal Well Data
UW
Permit
#

Location

Year
Drilled

Elevation

Lithologic
Log
Location

Well
Radius

Total
Depth

Screen
Length

Screened
Intervals

Screen
Type

Pumping
Rates

SEO Adjud
Pump
Rate

105576

T15N R73W Sec23 SE,SW

1997

7322.9’

WSEO

24”

289’

20.3”

44.1-64.4

Slot

1450gpm

1800gpm

Turner #1

55507

T15N R73W Sec14 NE,SE

1982

7273’

WSEO

16”

240’

NA

NA

NA

1750gpm

1400gpm

1st ENL Turner #1

61724

T15N R73W Sec14 NE,SE

1982

7273’

WSEO

16”

240’

NA

NA

NA

1750gpm

800gpm

2nd ENL Turner #1

72689

T15N R73W Sec14 NE,SE

1982

7273’

WSEO

16”

240’

NA

NA

NA

1750gpm

300gpm

Well Name
Soldier Wellfield
Soldier #1
Turner Wellfield

* Under UW permit numbers 55507, 61724, and 72689, the City of Laramie is adjudicated a total of 2500gpm from Turner #1
Turner #2

55508

T16N R73W Sec35 SE,SW

1982

7266’

WSEO

16”

350’

NA

NA

NA

1250gpm

1400gpm*

1st ENL Turner #2

59131

T16N R73W Sec35 SE,SW

1982

7266’

WSEO

16”

350’

NA

NA

NA

1250gpm

200gpm*

* Under permit numbers 55508 and 59131, the City of Laramie is adjudicated a total of 1600gpm from Turner #2
Pope Wellfield
Pope #1

153

T15N R73W Sec14 NE,SE

1937

7335.5’

WSEO

8”

156’

NA

NA

NA

220gpm

600gpm

Pope #2

154

T15N R73W Sec14 NE,SE

1938

7338.8’

WSEO

8”

162’

NA

NA

NA

520gpm

600gpm*

1st ENL Pope #2

72690

T15N R73W Sec14 NE,SE

1938

7338.8’

WSEO

8”

162’

NA

NA

NA

675gpm

75gpm*

Pope #3

155

T15N R73W Sec14 NE,SE

1939

7338.8’

WSEO

15”

158’

NA

NA

NA

600gpm

600gpm∧∧

ENL Pope #3

55505

T15N R73W Sec14 NE,SE

1939

7338.8’

WSEO

15”

158’

NA

NA

NA

600gpm

250gpm∧∧

2nd ENL Pope #3

72691

T15N R73W Sec14 NE,SE

1939

7338.8’

WSEO

15”

158’

NA

NA

NA

600gpm

50gpm∧∧

Pope #4

55506

T15N R73W Sec14 NE,SE

1982

7351’

WSEO

16”

350’

NA

NA

NA

1500gpm

1750gpm>>

1st ENL Pope #4

72692

T15N R73W Sec14 NE,SE

1982

7351’

WSEO

16”

350’

NA

NA

NA

1500gpm

50gpm>>

1st

*Under UW permit numbers 154 and 72690, the City of Laramie is adjudicated a total of 675gpm from Pope #2
∧∧ Under UW permit numbers 155,55505, and 72691, the City of Laramie is Adjudicated a total of 900gpm from Pope #3
>>Under UW permit numbers 55506 and 72692, the City of Laramie is adjudicated a total of 1800gpm from Pope #4
Spur Wellfield
Spur #1

106547

T16N R73W Sec2 NE,NE

1997

7290.65’

WSEO

16”

305’

NA

NA

NA

1400gpm

1400gpm

Spur #2

107279

T16N R73W Sec2 NW,NW

1997

7270

WSEO

16”

323’

NA

NA

NA

1400gpm

1400gpm
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Pump Data
Pump data for the Laramie municipal wells, as required by the Wyoming’s
WHP Program Guidance Document, are provided in Table 3-2. The data were
gathered from City of Laramie Public Works Department Files and from well
construction reports.
Table 3-2. City of Laramie Pump Data
Well
Name

Pump
Type

Spur #1
Spur #2
Turner
#1
Turner
#2
Pope #1
Pope #2
Pope #3
Pope #4
Soldier
#1

Line-Shaft
Turbine
Line-Shaft
Turbine
Line-Shaft
Turbine
Line-Shaft
Turbine
Line-Shaft
Turbine
Line-Shaft
Turbine
Line-Shaft
Turbine
Line-Shaft
Turbine
Line-Shaft
Turbine

Pump
Make

Pump
Model

Pump
Setting
(feet)

Pump
Capacity
(GPM)

Motor
Make

Motor
Model

Motor
Rating
(HP)

Year
Installed

Floway

12JKH

86

1400

G.E.

VHS

100

1997

Floway

12JKH

76

1400

G.E.

VHS

100

1997

Aurora
Verti-Line
Aurora
Verti-Line
Aurora
Verti-Line

V8270503
V8270503
V8270504

80

2500

G.E.

40

1981

88

1600

G.E.

40

1981

55

550

G.E.

BV83231

7.5

1982

Peerless

193178

42

675

G.E.

NA

15

1967

Aurora
Verti-Line
Aurora
Verti-Line

V8270500
V3270501

62

900

G.E.

40

1982

80

1800

G.E.

75

1982

1970

U.S.
Motors

75

1997

Floway

14DKH

46

JTJ9303
42
JTJ9303
41

AVJ1203
01
GTJ7293
39
VHS

Delineation Methods
The Wyoming’s WHP Program Guidance Document, which was used to
determine appropriate delineation methods for this plan, requires that three
different protection areas be established. The protection areas are labeled Zones 1, 2,
and 3 as shown on Figure 3-5.
Zone 1 protection areas are to be established around each of the water supply
sources. The purpose of the Zone 1, or Accident Prevention Zone, is to prevent the
accidental introduction of contaminants into the aquifer in the immediate vicinity of
the well. The Wyoming’s WHP Program Guidance Document indicates that the Zone
1 protection area is to be an arbitrary fixed radius of 50 or 100 feet, depending upon
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well completion and vulnerability to contamination. However, these radii are
minimum distances and can be increased to provide additional protection if necessary.
Where the aquifer yielding water to wells and springs is characterized by
fracture or conduit flow, the entire Casper Aquifer Protection Area delineation is
defined by flow system boundaries. Hydrogeologic mapping is used to identify those
parts of the aquifer that might reasonably be expected to yield water to the municipal
wells. After creating the entire Casper Aquifer Protection Area, vulnerability mapping
was used to delineate Zone 2 and Zone 3. The Zone 2 delineation identifies those areas
that are particularly vulnerable to contamination within the larger area delineated by
hydrogeologic mapping.
Zones 2 and 3 are entitled the Attenuation and Remedial Action Zones,
respectively. The purpose of Zone 2 is to protect the well from contact with pathogenic
microorganisms and to allow for remediation or clean up of a spill that may occur in
the vicinity of the wellhead. Zone 2 is typically based on a 2-year time of travel. The
purpose of Zone 3 is to protect the aquifer from contaminants that may migrate to the
well and to allow time for remediation of the contaminant or replacement of the water
resource. Zone 3 is typically based on a 5-year time of travel. For the Casper Aquifer
near Laramie, times of travel were not used to delineate the protection areas.
The Casper Aquifer in the Laramie area is an anisotropic, fractured sandstone
and limestone aquifer that has no apparent hydrogeologic or flow boundaries between
wellfields, and has the potential for rapid transport of groundwater over large
distances. These factors, combined with a lack of data and the extreme expense of
gaining appropriate data, limits the ability to utilize numerical or semi-analytical
delineation methods for creating protection areas based on times of travel (EPA, 1991).
To delineate protection areas for the Casper Aquifer, hydrogeologic and vulnerability
mapping was used.
The protection area for the Casper Aquifer in the Laramie area was based on the
review of existing data which allowed for the determination of the geologic boundaries
of the aquifer and the areas within those boundaries that require different levels of
protection. The aquifer protection area delineation is dependent on three primary
factors:
 The amount of available information regarding aquifer characteristics;



The accuracy of the existing information; and
The delineation methodology selected and applied in the process.
CASPER AQUIFER PROTECTION PLAN
Page 42 of 132

Published information concerning the Casper Aquifer in the Laramie area was
reviewed, often by the authors of the original documents, and updated with the most
recent published and unpublished information available from mapping, drilling and
aquifer testing. The aquifer protection area delineation that follows represents the
consensus view of the Technical Review Subcommittee as the best representation of
the aquifer protection area required for the Casper Aquifer.

Delineation Process
The purpose of aquifer protection is to safeguard the public water supplies for
both present and future uses. The purpose of the delineation process is to define and
map the aquifer protection areas. An aquifer protection area considers the entire
groundwater resource, including both existing and potential groundwater supply
development areas. Within this framework, this section describes the decisions made
by the EAC Technical Review Subcommittee to define and map the aquifer protection
areas for the Casper Aquifer in the Laramie area.

Fundamental Findings
Based on the information presented above, the following characteristics were
viewed as the fundamental conclusions regarding the Casper Aquifer. The Technical
Review Subcommittee reached agreement on these issues during the original
delineation process:


Groundwater flow within the Casper Aquifer includes both porous flow
(intergranular) and conduit flow (faults, fractures, joints and dissolution
cavities);



The epsilon and delta members of the Casper Formation have higher
primary permeability than the underlying gamma, beta and alpha
members;



Fractures associated with faults, folds and bedding planes dramatically
enhance the permeability of the sandstones and limestones of the Casper
Aquifer;



The Casper Aquifer is underlain by the Sherman Granite which acts as an
aquitard or aquiclude;
The Casper Aquifer is unconfined or semi-confined in most of the
outcrop area of the Casper Formation;



CASPER AQUIFER PROTECTION PLAN
Page 43 of 132

The recharge area for the Casper Aquifer is the entire exposed outcrop
area of the Casper Formation along the western slope of the Laramie
Range. Recharge mechanisms for the Casper Aquifer include direct
infiltration from precipitation and snow melt and infiltration of surface
water run-off, particularly in natural drainage channels;
 The aquifer generally is confined when covered by the Satanka Shale; and
 The lower 50 feet of the Satanka Shale is fractured and in hydraulic
connection with the Casper Formation.
Based on the above criteria, the Technical Review Subcommittee agreed on the
locations of the east and west boundaries of the Zone 2 and 3 aquifer protection areas.
The effort undertaken by the Technical Review Subcommittee in the time frame 2000
to 2002 added a delineation of the north and south boundaries of the Zone 2 and 3
protection areas, Zone 1 delineations for each of the city of Laramie groundwater
supply sources, and provisions for conducting site-specific delineations.
The aquifer protection delineation discussed below is based on the Technical
Review Subcommittee's understanding of the hydrogeology and extent of the Casper
Aquifer, its recharge mechanics and the dynamics of groundwater movement between
the aquifer and underlying and overlying geologic strata. The current state of
hydrogeologic knowledge of the Casper Aquifer is limited to available data and is
subject to refinement as new data are collected and become available.


Zone 1 Protection Area
Many of the municipal wells serving the City of Laramie are drilled in the
immediate vicinity of springs. The springs are located at topographic lows where the
potentiometric surface of the Casper Aquifer intersects topography or where
weaknesses in the confining layer are breached and groundwater from the Casper
Aquifer can move up through the overlying Satanka Shale to the ground surface. At
many locations the springs are not distinct, but are visible as large, wet grassy areas.
When the wells are not pumped for extended periods of time the springs flow;
however, when the municipal wells are pumped and the cone of depression associated
with pumping propagates to the springs a reversal of gradient occurs and the springs
cease to flow. When the reversal of gradient occurs groundwater moves from the
spring site to the well. Additionally, any contaminants introduced in the immediate
vicinity of the springs can follow the same pathway as the groundwater and be pumped
by the well into the municipal water system. To adequately protect the wells that
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provide drinking water to the City of Laramie the Zone 1 protection areas were created
to be large enough to encompass the springs that are in the immediate vicinity of the
wells. The delineation procedures followed for each of the water supply sources are
described below.
Spur Wellfield
The Zone 1 protection areas for the Spur Wells have each been established as
100-foot radii around each well. The radii have been assigned to conservatively
protect the aquifer in the vicinity of the wellheads, where the Casper Aquifer occurs at
a shallow depth.
Turner Wellfield
The Zone 1 protection area for the Turner wellfield was completed through field
mapping. A Global Positioning Satellite (GPS) receiver was used to map the
depression associated with the location of the historic City Springs location, the
locations of the spring boxes at the site that are dug into the Casper Aquifer and the
Turner wells. A 100-foot buffer was then drawn around each of the mapped features
and the resulting polygons were then combined where overlap occurred.
Pope Wellfield
The Zone 1 protection areas for the Pope wellfield was also completed using
mapping with a GPS unit. The now-abandoned cistern, which was constructed over
the Pope Springs was mapped and a 100-foot buffer was created around that feature.
Each of the four wells comprising the Pope wellfield has also been assigned a 100-foot
radius for the Zone 1 protection area. The protection areas for the wells and cistern do
not overlap; however, the five delineated zones comprise the protection area for the
wellfield.
Soldier Wellfield
The Zone 1 protection area for the Soldier wellfield was completed through field
mapping. A GPS receiver was used to map the depression associated with the location
of the historic Soldier Springs location and the Soldier well. A 100-foot buffer was
then drawn around the edge of the depression and the water supply well.
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The locations of the Zone 1 protection areas are depicted in Figure 3-6a to 3-6d.
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Delineation of the Eastern Boundary of CAPA
The eastern boundary of the Casper Aquifer protection area is located at the
topographic divide along the crest of the Laramie Range. This determination is based
on the following rationale:


The Sherman Granite serves as a confining layer under the Casper
Aquifer;

The topographic divide is generally very close to the easternmost outcrop
of the Casper Formation, which is the contact between the Casper
Formation and the underlying Sherman Granite; and
 The topographic divide of the Laramie Range is generally coincident with
the groundwater divide based on the presence of springs that discharge
along the contact between the Casper Formation and the Sherman
Granite. Consequently, groundwater stored in the Casper Formation east
of the topographic divide probably flows eastward.
The eastern boundary shown on Plate I is the topographic divide on the crest of
the Laramie Range.


Delineation of the Western Boundary of CAPA
The western boundary of the Casper Aquifer protection area is located west of
the contact between the Satanka and the Casper Formations. The western boundary of
the protection area was selected after careful consideration of the effectiveness of the
Satanka Shale as a hydrogeologic confining layer over the Casper Aquifer.
The existing hydrogeologic data were evaluated and a determination was made
that the Satanka Shale generally acts as a confining layer for the Casper Aquifer in the
Laramie area. While the data distribution is less than ideal, the following observations
of spring and well data indicate that the lower 50 feet of the Satanka Shale can be
permeable and in hydraulic connection with the Casper Aquifer.
 The base of the Satanka Shale is composed of interbedded fractured shale
and sandstone;
 The water at Simpson Springs flows from the Casper Aquifer through
approximately 50 feet of fractures in the basal Satanka Shale; and
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Water levels measured in Section 1, Township 15 North, Range 73 West
reveal only a small difference in hydraulic head between the Satanka
Shale and the Casper Formation.
Based on the above data, the Technical Review Subcommittee believes that the
Casper Aquifer may be vulnerable to contamination if 50 feet or less of Satanka lies
between the Casper Formation and the ground surface. The Technical Review
Subcommittee agreed that at least 75 vertical feet of Satanka Shale (50 percent more
than the thickness of the zone of apparent connectivity) is needed to safely and
effectively shield the Casper Aquifer from contaminants that may be spilled or
introduced at or near the ground surface.
The actual location of the western boundary for the protection area is the
distance from the Casper-Satanka contact that provides 75 feet of Satanka shale cover
when the dip of the formation and slope of the ground surface are considered. Figure
3-7 illustrates the procedure to predict the offset of the western boundary from the
contact. As the dip in the Satanka becomes greater, the offset distance gets shorter.
The stratigraphic remainder of the Satanka Shale is considered to be an effective
confining layer above the Casper Aquifer.


The western boundary of the protection area is the easternmost edge of the line indicated
on Plate I.

X

Ground Surface

Dip of
Satanka
3.0°

X (ft)
1725

4.0°

1225

5.0°

950

0.50°

Y

4.0
°
75 ft
Satanka Shale

Casper Formation

75 + Y = X tan 4°
Y = X tan 0.5°
75 = X(tan4° ‐ tan 0.5°)
75 = X (0.0612)
X = 1225 ft

Not to scale

Figure 3‐7. Determination of Offset Distances as a Function of Dip of the Satanka Shale
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Delineation of the North and South Boundaries of CAPA
South Boundary
The southern boundary of Zones 2 and 3 extends from the intersection of the
western Zone 2 boundary and the Simpson Springs anticline, as mapped by Ver Ploeg
(1999, 2007). The boundary then follows the crest of the anticline to the mapped
eastern limit of the anticline then proceeds due east to the crest of the Laramie Range,
which is the eastern boundary of Zone 3.
The reasoning for the placement of the southern boundary is as follows:
The springs along the base of the west flank of the Laramie Range,
including City Springs, Pope Springs, Soldier Springs, Simpson Springs
and others further south, are the surface manifestations of the
intersections of east-west trending structural features and a confining
bed. The geologic structures contain fractures that allow for the rapid
transmission of water downgradient to the point where the water level in
the Casper Aquifer intersects a confining layer and the aquifer is full (i.e.
the potentiometric surface intersects the ground surface). The elevations
of the springs increase to the south, with the City Springs being lowest in
elevation. This means that the entire Casper Aquifer south of the City
Springs has the potential to contribute water to City Springs. However,
the southern springs, which are higher in elevation, do not cease flowing
during the year and we do not observe a draining of the aquifer from
south to north, which would indicate that the groundwater is flowing
north. While there is not a flow system boundary in the Casper Aquifer
between any of the springs, there is a significant difference in
permeability in the rocks that contribute water to the springs, such that
the non-fractured rocks have permeabilities that are orders of magnitude
less than the fractured rocks. It has long been asserted that the faults
and folds in the Casper Aquifer act as "collectors" of groundwater.
Groundwater flowing downgradient through the low-permeability rocks
that encounters the fractured rocks preferentially moves downgradient in
the fracture system and is discharged at the springs. A small quantity of
water may cross the fractured zones, but the vast majority of the water is
discharged at the springs. As such, the east-west trending structures that
feed water into springs act as localized hydrogeologic boundaries.
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The boundary is provided on Plate I.
North Boundary
The reasoning for the placement of the northern boundary is as follows:
Pump testing of the Spur wells indicates that the majority of the water
is derived from the Casper Aquifer from fractures along the crest of the
Spur Anticline (WWC, 1997). Aquifer parameters determined from
observation wells indicates that the transmissivity of the aquifer between
the Spur wells and observation well C-105 is approximately 4.32 x 105
gallons per day per foot, which is extremely high. The data also indicates
that the aquifer between the two wells is confined to leaky. Geologic
mapping of the area north of the Spur wells indicates the presence of
small faults that trend east-west, but there are no surface discharges to
indicate the aquifer is highly transmissive along the faults. Therefore, it
appears that the aquifer is relatively isotropic north of the Spur wells.
Using the WHPA model (Blandford, Huyakorn, and Wu, 1991),
with inputs of: the above transmissivity, confined conditions, aquifer
thickness of 700 feet, porosity of 15%, hydraulic gradient of 0.001, longterm pumping rate of 975 gpm, model run time of 5 years, and direction
of flow from the north, the result is a capture zone that extends
approximately 3,200 feet north of the wells. This capture zone
represents a worst-case scenario because it assumes that all of the water
is being derived from the north and ignores the contribution of water
from the Spur Anticline. Extending the boundary to a point 4,800 feet
north of Spur Well No. 2 provides for a 50 percent factor of safety.
The northern boundary is depicted on Plate I.

Delineation of the Primary (Zone 2) and Secondary (Zone 3)
Protection Areas
The Technical Review Subcommittee agreed that the total outcrop of the
Casper Formation should be divided into two sub-areas, designated as the Primary
Protection Area and the Secondary Protection Area. The Primary Protection Area,
owing to its greater natural vulnerability and to the greater number of existing wells,
should have a greater degree of protection than the Secondary Protection Area. The
Primary Protection Area is equivalent to Zone 2 of Wyoming’s WHP Program
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Guidance Document and the Secondary Protection Area corresponds to Zone 3 for
the same document.
The outcrop area of the delta and epsilon sandstone members of the Casper
Formation was designated to be the Primary Protection Area (Zone 2) based on the
following considerations:







The intergranular permeability of the delta and epsilon sandstone
members is greater than the intergranular permeability of the
underlying alpha, beta and gamma members;
The shallower depth to groundwater near the western edge of the
Casper outcrop;
There is proximity of outcrops of the delta and epsilon sandstone
members of the Casper Formation to the municipal groundwater supply
wells for the City of Laramie; and
The primary stratigraphic location of the municipal groundwater supply
wells and springs for the City of Laramie are the epsilon and delta
members of the Casper Formation.

Because the delta sandstone member is one of the most permeable of the five
members, the Technical Review Subcommittee agreed to extend the eastern
boundary of the Primary Protection Area 200 feet east of the base of the delta
sandstone outcrop. This provides a buffer to prevent contaminants from directly
entering the exposed edge of the delta member of the Casper Formation. In those
situations in which the 200-foot buffer creates an enclosed or nearly enclosed area of
Secondary Protection Area, the entire area will be designated as Zone 2 or the
Primary Protection Area. The westernmost edge of the line will mark the boundary.
All faults in the recharge area were not included in Zone 2 because not all
faults are of the same potential hazard to city wells. There are other features, such as
exposed sandstone, that are of a more immediate concern. Including every known
fault into Zone 2 would be unnecessarily proscriptive to development. Because of
these considerations, site-specific studies are recommended in Zone 2 and Zone 3.
Wyoming Department of Environmental Quality, Water Quality Division
identified four faults that appeared to have a reasonably high potential to allow
adverse impact to municipal springs and wells. These faults are City Springs Fault,
Jackrabbit Fault, Quarry Fault, and Sherman Hills Fault. It was suggested that
unless there is geologic/hydrogeologic evidence or documentation to convincingly
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demonstrate that there is no increased vulnerability (e.g. due to cementation, etc)
related to these faults, then they must be included in Zone 2. These fault complex
locations are approximate and are simplified for ease of representation.
The remainder of the area of outcrop of the Casper Formation, easterly to the
topographic divide of the Laramie Range, is designated as Zone 3 or the Secondary
Aquifer Protection Area.

Site-Specific Delineations as a Result of Potentially
Vulnerable Features
Within the large geographic areas defined as Zones 2 and 3, features have been
identified that may render the Casper Aquifer vulnerable to contamination. Typically
vulnerable features are included within the Zone 2 protection area. However, not all of
these features render the aquifer vulnerable to the same degree in all areas. To reduce
the potential of having excessively proscriptive, and therefore untenable management
strategies enacted where there is no need, it is recommended that site-specific studies
be conducted when development occurs within Zones 2 and 3. Development here is
defined as any modification to the natural land surface that may result in the
introduction of contaminants and/or increasing the vulnerability of the aquifer to
contamination. These site-specific studies will be conducted by a licensed professional
geologist and/or engineer during the permitting phase. The purpose of the sitespecific study will be to determine the vulnerability of the aquifer to contamination by
the proposed development as a result of the presence of the following features on the
subject property: faults, folds, drainages and shallow groundwater.
The reasoning for requiring site-specific studies is that the presence of one of
these features on a particular property does not necessarily mean that aquifer
contamination will occur or is more likely to occur, but rather it has the potential for
increasing the vulnerability. Additionally, a combination of these features may result
in significantly greater vulnerability.
The initial investigation for the site-specific delineation will consist of a
literature search, on-site investigation and 100-year flood plain delineation, if
necessary. The investigator will consult available geologic mapping, including Lundy
(1978), Ver Ploeg (1996, a, b, 1998, 2007) and any other readily available geologic
mapping from the University of Wyoming Geology Library and the Wyoming
Geological Survey, to determine the presence of mapped faults and/or folds on the
subject property and will conduct a field inspection of the property for vulnerable
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features not previously mapped. Drainages passing through the subject property will
be assessed for the potential for contributing to groundwater contamination. Where
100-year flood plain mapping is unavailable, the professional geologist and/or
engineer will calculate the 100-year flood plain for the drainage. The flood plain
mapping will be provided on a site map with a scale not to exceed 1 inch equals 200
feet.
The initial site investigation will also include an assessment of the depth to
groundwater on the property. An attempt should be made to determine the
groundwater at its highest annual elevation, which typically occurs in late spring.
Water level(s) in a well on the site property are preferable for determining depth to
groundwater. Water levels from wells on adjoining properties may be used if a well
has not been drilled on the subject property. If a well is not available for obtaining
water levels then maps depicting the potentiometric surface of the Casper Aquifer may
be used. Mapping from Lundy (1978), Thompson (1979) and Western Water
Consultants (1993 and 1997), or newer mappings are accepted for determining the
depth to groundwater. The depth to groundwater should be contoured across the
building site at a scale not to exceed 1 inch equals 200 feet.
After conducting the site investigation, a brief report of the findings should be
developed that provides an assessment of the presence and the vulnerability of the
features listed above.
Additional Site Specific Investigation for Wastewater Facilities
For installation of on-site small wastewater facilities (e.g., septic systems) the
cumulative potential effects of the new system, plus surrounding and upgradient
systems, should be determined through nitrate-loading or fate and transport modeling
as set forth in the DEQ Subdivision Rule (Chapter 23, WDEQ/WQD).
If any of the above features are found on the property to be developed, then the
site plan should show any proposed wastewater facilities with a 100 foot setback from
any of the vulnerable features and not within the delineated 100-year floodplain. If
the features are outside of setbacks, then the process is complete.
The setbacks recommended by the EAC are similar to those that were required
for the Edwards Aquifer Protection Plan (EAPP) for the Texas Natural Resource
Conservation Commission (Chapter 213 Edwards Aquifer and Chapter 285-On-site
Sewage Facilities, 2002). The EAPP defines sensitive or recharge features as being
"permeable geologic or manmade features located on the recharge zone where: a) a
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potential for hydraulic interconnectedness between the surface and the Edwards
Aquifer exists; and b) rapid infiltration to the subsurface may occur". The EAPP has
special requirements for development such as on-site sewage facilities in the recharge
zone whereby they require separation distance to recharge features be 50 feet for
septic tanks and 150 feet for a leachfield.
If the wastewater facilities fall within the established setbacks then the property
owner has two potential options. These options are set forth in Chapter 3, Section 17
of the WDEQ-Water Quality Division Rules and Regulations (WDEQ/WQD, 1999),
which are as follows:
"All other applications for a permit to construct a treatment works, disposal
systems or other facility capable of causing or contributing to pollution shall
contain the following:
a)
Documentation that the facility poses no threat to groundwater. If
an applicant proposes a facility of this nature and can provide
documentation, a subsurface investigation is not required. The
documentation shall consist of data which demonstrates that:
Facility construction will not allow a discharge to groundwater
by direct or indirect discharge, percolation, or filtration; or
The quality of wastewater will not cause any violation of
groundwater standards; or
Existing soils or geology will not allow a discharge to
groundwater.
(b)
If the documentation required above cannot be provided, a
subsurface study shall be provided ... to demonstrate the
groundwater standards contained in applicable Wyoming Water
Quality Rules and Regulations are adhered to..."

Aquifer Protection Area Maps
The Aquifer Protection Map, developed using the procedures outlined in the
Delineation Process Section, is presented as Plate I and on Figure 3-5. Plate I shows
the boundaries of both the Primary and Secondary Aquifer Protection Areas. Figures
3-6a to 3-6d shows the Zone 1 boundaries on a smaller scale allowing for easier
identification.
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Written Description of Aquifer Protection Areas
Zone 1 Protection Areas Spur Wellfield
The Zone 1 protection areas for the Spur Wells consist of a 100-foot arbitrary
fixed radius around each of the wells.
City Springs Wellfield
The Zone 1 protection area for Turner Well No. 1 consists of a 100-foot arbitrary
fixed radius. The Zone 1 protection area for Turner Well No. 2 is an irregularly shaped
polygon that includes the well, historic spring boxes and the topographic low
associated with the historic natural discharge points for the City Springs. The
protection area has a maximum length of 320 feet in the north-south direction and a
maximum length of 680 feet in the east-west direction.
Pope Wellfield
The Zone 1 protection areas for the Pope Wellfield consist of 100-foot fixed radii
to Pope Well Nos. 1, 2, 3, and 4. The protection areas for Pope Well Nos. 2 and 3 have
been merged because they have overlap. The Zone 1 protection area for the wellfield
also includes a 100-foot setback from the edges of the cistern that is located over the
historic Pope Springs.
Soldier Wellfield
The Zone 1 protection areas for the Soldier Wellfield are comprised of a 100foot arbitrary fixed radius around the Soldier Well wellhead and a 100-foot setback
from the topographic depression associated with the historic Soldier Springs. The
maximum length of the protection area is 200 feet in the north-south direction and
600 feet in the east-west direction.

Zone 2 Protection Area
The Zone 2 protection area is an irregularly shaped area that has a maximum
east-west width of approximately 17,000 feet and a maximum north-south length of
71,000 feet.
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Zone 3 Protection Area
The Zone 3 protection area is an irregularly shaped area that has a maximum
east-west width of approximately 26,500 feet and a maximum north-south length of
71,000 feet.

Available Data Limitations and Future Recommendations
Site Specific Modifications to the Plan
While establishing boundaries for the aquifer protection area, the Technical
Review Subcommittee recognized that the location of zone boundaries may be altered
in the future as more information becomes available. Site specific changes to the
boundaries of the aquifer protection area should only be allowed:
When a site investigation shows significant variation from the assumptions
presented herein; and
Based on the recommendations of a qualified water resource professional
licensed by the State of Wyoming to practice engineering and/or geology.
In any determination, the criteria established in this report should be
consistently applied to any proposed modification to the protected areas.

Recommended Investigations
To aid in refining the aquifer protection delineation process and to increase our
understanding of the Casper Aquifer, the Technical Review Subcommittee
recommends that future studies be undertaken. The studies, in no particular order
include:
 Tracer tests of major faults associated with the City springs and wells;
 Delineation of 100-year flood plains within the Zones 2 and 3 protection
areas;
 Establishing routine measurement of water levels and water quality in
wells completed in the Casper Aquifer in the Laramie area and
development of potentiometric maps;
 Research of recharge mechanisms and vulnerability analysis of aquifer to
contamination from the ground surface;


Investigation of degree of hydraulic interaction between the Sherman
Granite and Casper Aquifer; and
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Investigation of degree of hydraulic interaction between the Casper
Aquifer and the Satanka Shale.

CASPER AQUIFER PROTECTION PLAN
Page 60 of 132

Chapter 4
Contaminant Source Inventory
This chapter presents the Contaminant Source Inventory as specified in Section
III of Wyoming's WHP Program Guidance Document (1998) and is Step 3 of the fivestep process.

Introduction
The objective of completing a source inventory is to identify all potential and
existing sources of contamination that may threaten public drinking water supply
wells. Existing sources are those that are known to have caused groundwater
contamination.
Potential sources are those that may cause groundwater
contamination, but to date have not.
Groundwater contamination can occur many different ways, but often involves
the misuse and improper disposal of liquid and solid wastes; the illegal dumping of
household, commercial, or industrial chemicals; the accidental spilling of chemicals
from trucks, railways, aircraft, handling facilities, and storage tanks; the improper
siting, design, construction, operation, or maintenance of agricultural, residential,
municipal, commercial, and industrial land uses; and liquid and solid waste disposal
facilities. Contaminants also can be from atmospheric pollutants, such as airborne
sulfur and nitrogen compounds, which are created by smoke, flue dust, aerosols, and
automobile emissions, fall as acid rain, and infiltrate through the soil.
The inventory process includes the following steps:
1.
Maintain existing base map to locate existing and potential sources (see
figure 4.2a through 4-2d).
2.
Obtain available information on existing and potential sources:
a.
Determine and record existing data;
b.
Identify likely sources for further study;
c.
Investigate unknown sources; and
d.
Verify accuracy and reliability of the information gathered.
3.
Describe contaminant sources within the wellhead protection area and
complete Source Identification forms for each existing and potential
source of contamination identified.
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4.
5.
6.
7.

Develop the Source Inventory list from completed Source Identification
forms.
Prioritize sources within the wellhead protection area for management
purposes.
Transfer source location and information to wellhead protection area
delineation maps.
Update, refine and expand Source Inventory Information.

Approach
The Environmental Advisory Committee Contaminant Source Identification
Subcommittee (CSIS) began its inventory in 1998, Appendix E. The mission of this
subcommittee was to identify existing and potential sources of contamination to the
groundwater supply of the City of Laramie. The CSIS was also charged with
prioritizing the inventory list to aid in the development of necessary aquifer area
management strategies.
The CSIS used the geologic map adapted from Don A. Lundy (1978) for the base
map of this inventory. It is a topographic base map with detailed geologic mapping.
The Zones 2 and 3 of the Casper Aquifer Protection Area (CAPA) were overlaid onto
this map.
The original source inventory was completed using several methods of study. In
1998, databases and published information were used by the University of Wyoming
Geography and Recreation Department's Planning Program (UW Planning Program)
to survey subdivisions in 16 sections due east of the City of Laramie. Two graduate
students within the UW Planning Program completed a contaminant inventory of over
50 sections within the protection area for a master thesis (Hallgarth, 2001) and an
EAC intern project (Powell, 2000). The graduate students collected and verified their
inventories by field searches, windshield surveys, and door-to-door surveys with the
use of a global position system (GPS) and geographic information systems (GIS)
computer applications. The UW Planning Program submitted two class reports to the
EAC in 2000; Build-out Scenarios-Casper Aquifer Recharge Area 1999-2010 and
Terrain Analysis of the Casper Aquifer Protection Area, Laramie, WY (August
2000 and September 2000). The Albany County Assessor's office also contributed
source inventory information based on their landownership files, one and five-meter
resolution satellite imagery, and GIS applications.
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An independent inventory of contaminant sources in the CAPA was performed
in June 2004 as part of a State funded Source Water Assessment for Laramie. The
Source Water Assessment is part of Wyoming's Source Water Assessment and
Protection Program (SWAP).
In November 2007, Wittman Hydro Planning Associates, Inc. (WITTMAN) and
the City of Laramie Community Development Department updated the list of potential
contaminant sources (Table 4-1). This update was conducted in conjunction with the
revision of the Casper Aquifer Protection Plan (CAPP). WITTMAN utilized existing
databases from Wyoming Department of Environmental Quality (WDEQ) and the City
of Laramie Community Development Department conducted a windshield survey of the
area.
The CSIS provided initial research and more recently, WITTMAN, and City of
Laramie Community Development Department further researched existing data
sources and identified potential contaminant sources. Existing sources were verified
by a windshield survey.
Research included looking at regulatory reporting
requirements such as the following:

Resource Conservation and Recovery Act (RCRA) Subtitle C

RCRA Subtitle I

Superfund Amendments and Reauthorization Act (SARA) Title III

Underground Injection Control (UIC)

National Pollution Discharge Elimination System (NPDES)

Spill Prevention Control and Countermeasure (SPCC)
The following regulatory databases were also reviewed:

Toxic Chemical Release Inventory (TRI)

CERCLA Information System (CERCLIS)

Hazardous Waste Data Management System (HWDMS)

RCRA Information System (RCRIS)

Waste Management Permit Compliance System

Hazardous Material Incident Reporting System

Underground Storage Tanks Case History File




The Pollution Prevention Information Clearinghouse (PPIC)
Federal Reporting Data System (FRDS)
Leaking Underground Storage Tank database (LUST)



Groundwater Pollution Control Program database
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Table 4-1. Potential contaminant source inventory – updated November 2007
Nature of Site and
Site Name
Residential Areas

Interstate 80
Springs
Wells (municipal,
monitoring, abandoned,
test, domestic)
Automobile Dealership
Laramie GM Auto
Center
Automobile Dealership
Laramie Ford
Gas Station
Tumbleweed Express
Union Pacific Railroad
UST
Pilot Hill Radio
Repeater
Urban run-off
Dollar Tree, Staples,
Snowy Range Academy,
and Express Pharmacy
Urban run-off & auto
services
Super Wal-mart
Medical Facility
Gem City Bone & Joint
Animal Hospital
Green house
Quarries (ABA and

Site Address/Location

Potential Source

T15N, R73W: Sec 1, S2 &Sec 1 S2 NW4 (Sherman Hills,
Imperial Heights, Laramie Plains); Sec 12 (Country
Meadows, Sundial Acres, Valley View). T15N, R73W: Sec
14 SE4; Sec 13; Sec 23 E; Sec 24. T15N, R73W: Sec 23
E2; Sec 26 E2; Sec 25; Sec 24, Sec 35; Sec 36.
T15N, R73W: Sec 1 W2; Sec 12 NE4; T15N, R72W: Sec 7
NW4; Sec 18 N2; Sec 17 N2; Sec 16 S2; Sec 21 NE4; Sec
22; Sec 27 E2; Sec 26 NW4
T16N, R73W: Sec 35 S2.
T15N, R73W: Sec 14 E2; maybe Sec 13.
T15N, R73W: Sec 23 S2; Sec 26 N2; Sec 24 W2.
Refer to Figure 4-2a, 4-2b, 4-2c, 4-2d

Septic systems, municipal sewer
lines, household hazardous
wastes, pesticides, and fertilizers

Zones 2, 3

High

Hazardous waste spill, road salts

Zones 2, 3

High

Conduit for contaminants

Zone 1

High

Conduit to groundwater

Zones 1, 2, 3

High

T16N, R73W: Sec 35 S2
3600 E. Grand Ave.

UST (removed), Automotive
waste, hazardous waste
generator
Detail Shop, Automotive wastes,
UST (removed 1991)
UST-potentially less than 30 ft of
Satanka Shale overlying the
Casper Formation at this
location
Derailment and hazardous waste
spill
Two 560 gallon diesel tanks
(1 removed)

Zone 2

High

Zone 2

High

Zone 2

High

Zones 2, 3

Medium

Zone 3

Medium

4005 and 4027 E. Grand St.

Urban run-off

Zone 2

Medium

T16N, R73W: Sec 35 SW4, SE4
4308 Grand Ave.

Oils, antifreeze, fertilizers, urban
run-off

Zone 2

Medium

1909 Vista Drive

Medical wastes

Zone 2

Medium

4619 Bobolink Lane
4633 Mockingbird Lane
Throughout CAPA

Medical wastes
Fertilizers
Quarry activities (refueling

Zone 2
Zone 2
Zones 2, 3

Medium
Medium
Low

T16N, R73W: Sec 35 S2
3609 E. Grand Ave.
T15N, R73W: Sec 1 SW4, NE4
4700 Bluebird Lane
T15N, R73W: Sec 26 SW4, SW4; Sec 35 W2; T14N,
R73W: Sec 2 W2; Sec 11 W2
T15N, R 72W, Sec 10
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Delineation Zone

Priority**

Nature of Site and
Site Name
Active)

Site Address/Location

spills, residue from blasting
compounds-diesel fuel and
ammonium nitrate)
Lead bullets

Rifle Range
Laramie Rifle Range
Corporation
Municipal Sewer Lines
Mosquito Spraying

T15N, R73W: Sec 1
Throughout CAPA

Equine Riding Facility

25 Domino

Transportation routes

Grand Avenue, I-80, and all other roads located in the
CAPA.
2038 Skyline Drive

UST (Underground
Storage Tank)
J. T. Peele
UST
Sherman Hill
Microwave Site
Wastewater Discharge
Etchepare Quarry

Potential Source

T16N, R73W: Sec 12 N2

Delineation Zone

Priority**

Zone 2, 3

Low

Nitrates, fecal coliform
Bti and Malathion @ 3
ounces/acre
Animal wastes

Zone 2
Zone 2, 3

Low
Low

Zone 2

Low

Increase salinity

Zone 2, 3

Low

3,000 gallon diesel tank
(removed 1989)

Zone 2

Low

13 Miles W on Happy Jack Road and Exit 323 on I-80

350 gallon gasoline tank
(removed 1994)

Zone 3

Low

T15N, R72W, Sec 21

Zone 3

Low

Zone 2

Low

Zone 2
Zone 2

Low
Low

Wastewater Discharge
Ninth Street Pit #2

T17N, R73W, Sec 36

Wood/logging site
Dental office

Grand Avenue
3421 E. Garfield St.

NPDES Mineral Mining
Discharge, Construction Sand
and Gravel
NPDES Mineral Mining
Discharge, Construction sand
and gravel
Fuel from operating equipment
Dental wastes

Detailing shop
Golf course

3424 E. Garfield St.
3501 Willet Drive

Auto wastes, solvents
Pesticides, fertilizers

Zone 2
Zone 2

Medium
Medium

Agricultural land use

Throughout the CAPA

Animal wastes, pesticides,
fertilizers

Zones 2, 3

Low

* Sources without a map number are depicted on the maps (Figure 4-2a, 4-2b, 4-2c, and 4-2d) in other manners. For example, septic systems are represented by green squares.
** Priority qualitatively determined based on distance from wellheads, groundwater flow direction considerations, and types of contaminants present.
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Potential Sources of Contamination
The UW Planning Program class project (University of Wyoming, Department
of Geography and Recreation, 1999a) examined land use activities in an area east of
the City of Laramie by a windshield survey. The land-uses included residential areas,
commercial sites, industrial facilities, transportation networks, forestry activities,
mining operations, and agricultural practices. This information is reported in an
unpublished document (University of Wyoming, Department of Geography and
Recreation, 1999b). Figure 4-1, updated in 2007, provides county and city land use
and zoning designations in the CAPA.
The potential contaminant source inventory was updated in 2007. All of the
inventoried contaminant sources are designated "potential" because the sources
have not been documented to have caused, to date, groundwater contamination.
Source Identification Forms and Form IV for potential contaminant sources can be
found in Appendix G. Due to the complexity of the CAPA and the fact that Zone 2
and Zone 3 are managed as one unit, the potential contaminant sources for all CAPA
Zones have been listed together on the Source ID and Inventory List.

Zone 1 Potential Sources of Contamination
The only potential contaminant sources within Zone 1 are the naturally occurring
springs at Pope, Soldier, and Turner wellfields.

Zones 2 and 3 Potential Sources of Contamination
Potential sources of contamination are listed in the contaminant source inventory
(Table 4-1) and shown in Figure 4-2a. Figures 4-2b, 4-2c, and 4-2d provide a closer look
at the potential contaminant sources around Spur, Turner, and Pope and Soldier
wellfields, respectively. Figure 4-3 (Albany County subdivisions within the CAPA)
shows the County subdivisions that use septic systems and City subdivisions serviced by
City sewer lines. General categories of contaminant sources are described below.
Management strategies for each of the potential sources of contamination are discussed
in Chapter 5.
 Transportation corridors. Hazardous materials are transported along
these routes and if spills were to occur it could contaminate the Casper Aquifer in a
single event.
Automobile wastes and petroleum products associated with
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transportation routes can accumulate over time and may be introduced into the
aquifer through storm runoff.
 Residential land use. Septic systems in the Casper Aquifer are of
particular concern because vulnerable features may provide a direct route for sewage
effluent to enter the aquifer. Nitrates, bacteria, and other household wastes are all
potential contaminants associated with septic systems. Additionally, every house
over the Casper Aquifer generates household hazardous wastes and if improperly
disposed these hazardous wastes may also enter the aquifer. Fertilizers and
pesticides may enter the aquifer either through runoff into drainages or through
leaching into groundwater if improperly applied. Residential areas that are attached
to a centralized wastewater system may have much less of an impact on the aquifer
than those using septic systems.
 Abandoned wells. Improperly abandoned wells completed in the Casper
Aquifer, provide a direct pathway for contaminants to enter the Casper Aquifer.
 Underground and aboveground storage tanks (UST and AST). USTs and
ASTs often store petroleum products or other hazardous materials and leaks may go
undetected for some time. Due to the materials stored in these tanks, they are
considered a potential contaminant source.
 Stormwater and urban runoff.
Heavy metals, automobile fluids,
pesticides, and fertilizers are all contaminants found in stormwater and urban
runoff. Stormwater and urban runoff are typically associated with parking lots,
building, and roadways. As the stormwater and urban runoff reach drainages and
infiltrate the aquifer, associated contaminants are introduced into groundwater.
 Commercial land use. Some commercial land uses store, use, and/or
generate hazardous materials that if improperly handled may contaminate the
aquifer. Storm runoff is generated from impervious areas, and pesticides and
fertilizers used by these businesses may be introduced to the Casper Aquifer.
 Limestone quarries. Limestone quarries use fuel and blasting materials
that if improperly handled may contaminate the aquifer. The blasting materials are
consumed during the detonation but could contaminate the aquifer if improperly
handled or stored.
 Agricultural land use. Waste from commercial and home occupation
confined feeding operations as designated by the permitting authority (WDEQ) and
applications of fertilizers and pesticides pose a risk from agricultural land use to the
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Casper Aquifer. General livestock grazing poses much less of a threat to
groundwater.
 Miscellaneous uses. There are other uses within the CAPA which have the
potential to contaminate the Casper Aquifer. These uses produce the following
contaminants: stormwater, animal wastes, medical wastes, pesticides, fertilizers,
lead, and hazardous materials.

Updating the Contaminant Source Inventory
To ensure that the contaminant source inventory continues to be updated on a
regular basis, the assigned City/County staff will incorporate new developments into the
inventory as the developments occur. The Albany County Planning Department and the
Laramie Community Development Department will provide the development
information to the assigned City/County staff. Federal and state databases regarding
potential contaminant sources will be accessed once each year to include the latest
information in the inventory. Every two years, when the CAPP is updated, a windshield
survey will also be conducted to verify contaminant sources.
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Sources without a map number are depicted on the maps (Figure 4-2a, 4-2b, 42c, and 4-2d) in other manners. For example, septic systems are represented by green
squares.

CASPER AQUIFER PROTECTION PLAN
Page 75 of 132

Chapter 5
Contaminant Management Plan
This chapter describes Step 4 of the five-step process: the Contaminant
Management Plan as required by the Wyoming’s WHP Program Guidance Document
(1998).

Introduction
The purpose of the Casper Aquifer Protection Plan (CAPP) is to identify and
minimize the existing and potential contaminant threats to the drinking supply. To
meet this goal, effective management of identified sources of potential contamination
must be implemented. A wide variety of management strategies can be employed
depending on the potential threat to the water supply and public reception of the
proposed strategies.
This Contaminant Management Plan (CMP) presents recommendations for
managing potential contaminant sources identified within the Casper Aquifer
Protection Area. The CMP is organized into sections, as follows:

An overview of potential management strategies and approaches
considered

Detailed discussion of suggested management strategies for each type of
contaminant source; and

Prioritized management strategies with an implementation schedule.

Overview of Potential Management Strategies and Approaches
There are a number of alternative management strategies that may be
considered for the protection of the Casper Aquifer. These strategies include both
regulatory and non-regulatory approaches. Management strategies should be
compatible and consistent with other existing management approaches and should
not conflict with existing local, state, or federal laws or regulations. Other factors to
be considered when selecting management strategies are the cost and benefits of
implementation, availability of staff and expertise, and legal considerations, such as
property rights. Most importantly, there must be community support for the
management strategies and the adopted approach must effectively provide the
degree of control or risk reduction desired for the CAPA. Potential concerns relating
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to the protection of the Casper Aquifer should be thoroughly considered relative to
each prospective management strategy prior to selection to ensure that only the
most suitable management controls are implemented. If regulations are adopted,
they should directly address the management of existing and future contaminant
sources. Regulations should also include enforcement procedures and penalties, and
should contain a severability clause to allow a court of law to strike down part of an
ordinance without invalidating the whole ordinance. Most successful plans,
according to the U.S. Environmental Protection Agency, include both regulatory and
non-regulatory strategies (EPA, 1995).
The following is an overview of the non-regulatory and regulatory management
strategies that the Environmental Advisory Committee, Technical Advisory
Committee (TAC), City of Laramie Community Development Department, Albany
County Planning Department and Wittman Hydro Planning Associates, Inc.
(WITTMAN) discussed in developing the recommendations presented in the CMP.

Non-Regulatory Management Strategies
Public Education and Involvement
Public education and involvement builds support for voluntary protection
efforts, such as water conservation, waste oil collection and water-quality monitoring.
Education can include press releases; press conferences; newsletters, meeting and
workshops; voluntary committee work; class field trips to the municipal water and
waste treatment facilities; and brochures on water protection and the hazards of
abandoned and uncapped wells. Education may be the most effective and economic
means of altering activities that pose a threat to the Casper Aquifer. When people are
aware that their activities can pollute groundwater they may be more careful.

Groundwater Monitoring
Sampling public and private wells throughout the CAPA for selected
contaminants through a long-term monitoring effort can aid in assessing water quality
in the Casper Aquifer. Monitoring can be used to measure the effectiveness of the
CAPP and serve as an early warning system for threats to the aquifer.
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Best Management Practices (BMPs)
Best Management Practices are methods to conduct everyday activities in the
CAPA in a manner that will minimize the threat of contaminating the groundwater. A
list of BMPs for single-family residences is included in Appendix H.

Household Hazardous Waste Collection Programs
Most of us generate household hazardous waste every day. Items as common as
cleaning solvents, paint, batteries, automotive oil and antifreeze can become
hazardous waste. Because these items are potentially hazardous, they cannot be
placed in a garbage can or waste container. If not properly disposed of, these
products may contaminate the soil, surface water and groundwater. Therefore,
household hazardous waste collection programs should continue to be made
available to the community in order to reduce the quantity of household hazardous
waste being disposed of improperly. Laramie and Albany County residents must be
provided the opportunity to protect their water supply from household wastes and
other potential household contaminants.

Land Acquisition Programs
The local government can acquire land that is within the CAPA as protection
from land uses that may adversely affect the groundwater. Five ways to acquire
property within the CAPA are:

Purchase
Purchase of land is perhaps the most effective means of managing potential
contaminant sources; however, it can also be the most expensive.

Donation
Landowners may donate property to eliminate estate or capital gains taxes and
have the ability to deduct, over time, the entire value of the donation from federal and
other tax obligations.

Conservation Easements
Landowners can grant an easement that protects land from development by
dedicating all or a portion of the property to open space or limiting development uses.
Landowners can donate or sell an easement that protects land from development by
dedicating all or a portion of the property to open space or limited development.
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Land Exchanges
A land exchange is a transaction other than sale that transfers land from one
owner to another. In terms of the CAPA, land owned by the City of Laramie would be
traded for private land, for which the public's control is deemed important to
protecting the Casper Aquifer. The exchange may involve surface or subsurface
mineral rights or both. The exchange may include a financial payment to equalize
the value of the trade.

Transfer of Development Rights
Allows landowners to separate their rights to develop the land, as permitted by
zoning, from other rights associated with the land and sell those development rights.
A landowner would gain cash value for development rights, yet keep the land in a
less-intensive use and continue to enjoy lower property taxes.
Transfer of
development rights could also include allowing higher density development on one
portion of the land while keeping the rest of the land undeveloped.

Memorandum of Agreement or Understanding (MOA/MOU)
A legal agreement between two or more parties that guarantee specific action
will be taken or certain activities will be prohibited. A MOA/MOU may be expensive
to enforce, but offers the advantage of being capable of dealing with site-specific
sources of contamination in a timely manner.

Regulatory Management Strategies
Resolutions are the primary form of regulatory management strategies.
Resolutions are designed to protect the public health and welfare of the community,
manage development and land use practices. Resolutions usually have the same goals
as a MOA/MOU and are open to public input and comment. The process of passing a
resolution, and addressing the diversity of public concerns, may result in
considerable time and effort to pass the resolution. Additionally, once a resolution is
passed resources must be devoted to monitoring and enforcement.
Because most of the CAPA is located outside Laramie City limits, the City and
County will need to act cooperatively to regulate activities of concern. Potential
regulatory management strategies include zoning regulation, subdivision regulations,
and licensing:
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Zoning Regulations
Zoning regulations segregate different and possible conflicting activities into
different areas of a community and are an effective mechanism for controlling future
development. One limitation is that state statutes may provide broad "grandfather"
protection for some uses. The 2007 City and 2008 County Comprehensive Plans
designate the CAPA as rural growth and agricultural land use, which are the least
intensive uses allowed.

Overlay Zoning
A flexible and precise zoning ordinance is a mapped district that sets
additional requirements over and above those in the underlying zoning district. For
example, the Aquifer Protection Overlay (APO) zone is applied to the CAPP within
the City and County and requires site specific investigations.

Prohibition of Various Land Uses
The County has identified prohibited land uses in the APO such as gas
stations, landfills, and facilities that store or dispose of hazardous materials. A list of
prohibited activities can be found Table 5-1.

Special Permitting
Special permitting may be used within the CAPA to regulate uses and
structures which may negatively impact water and land quality, such as underground
storage tanks.

Large Lot Zoning
Large lot zoning would limit the potential for degrading groundwater quality by
reducing the density of buildings and on-site wastewater treatment systems, within
the CAPA. For example, thirty-five acre lots or larger can be designated as large lot
zoning.

Cluster/Planned Unit Development (PUD) Design
Cluster/PUD design allows for an area of small lot development in association
with a conservation easement in a way that limits the overall development density to
a level consistent with the goal of protecting the Casper Aquifer. Additional benefits
of allowing Cluster/PUD designs are reduced costs to the developer, greater
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flexibility for the developer, and potential to avoid vulnerable features while still
maintaining development potential.

Growth Controls/Timing
Limitations on the number of building permits issued annually or an outright
development moratorium based on a community's physical and financial capabilities.
Using growth controls and timing would help limit the number of septic systems and
would allow time for infrastructure to catch up with development.

Performance Standards
Establishing "critical" threshold limits as a standard for acceptability (e.g.,
septic system effluent limits).

Subdivision Regulations and Codes
Subdivision regulations apply to land divisions and focus primarily on
engineering concerns rather than land use. Subdivision regulations may include the
following techniques:

Performance Standards
Performance standards may be used to limit the impact of development on water
quality. Performance standards could include standards for stormwater runoff, sewage
effluent standards, and BMPs that may reduce contaminants that enter stormwater.
Performance standards can be enacted during any stage of development including
during the site-specific investigations.

Groundwater Impact Assessment (GIA)
Proposed subdivisions may be required to do an GIA. A GIA describes the
existing condition of the groundwater resource and identifies potential effects of the
proposed development on the CAPA. A GIA would be required with the initial
subdivision review to allow the governing bodies to understand the impacts of the
development on the CAPA.

Site Design and Operating Standards
To regulate the design, construction, and ongoing operation of various landuse activities by imposing specific physical requirements, such as the use of doublewalled storage tanks for hazardous materials and to provide standards so that
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structures will not adversely affect water quality. Groundwater quality can be
enhanced through requirements such as vegetated buffer zones, natural landscaping,
stringent percent cover standards and alternative roadway designs.

Inspections of Septic Systems
When construction of an individual sewage disposal system has been
completed, except for backfilling, an inspection should be performed. The final
inspection will verify that the system is installed in accordance with the regulations
and the permit. Existing septic systems also may be inspected at regular intervals.

Licensing
Licensing regulations require design and construction activities within an area
of special concern be conducted by qualified firms. Qualifications can be established
by a state or county.

Professional Licensing
The State presently regulates the professions of engineering, geology and
architecture in Wyoming.

Construction Contractor Licensing
The county presently licenses wastewater installer and haulers and annual
education seminars are held. Design standards and requirements for construction
should be communicated to contractors through the licensing process.

Recommended Management Strategies, for Potential
Contaminant Sources Identified within the Casper Aquifer
Protection Area
Potential and existing contaminant sources were identified in Chapter 4 of the
CAPA. This section describes recommended management strategies for each CAPA
Zone and type of potential contaminants source. Implementation of strategies is the
responsibility of the Albany County Board of Commissioners and other governmental
agencies.

Zone 1
A Zone 1, or Accident Prevention Zone, is established around each municipal
well and spring area as a 100-foot radius as described in Chapter 3. These zones will
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be managed to prevent the accidental or purposeful introduction of contaminants into
the Casper Aquifer in the immediate vicinity of municipal wells. The City must control
and maintain the security of these critical areas.
It is recommended that the City of Laramie purchase all land within Zone 1, and
whenever possible and under certain circumstances, the City should also consider
purchasing the land immediately adjacent to Zone 1 area.

Zones 2 and 3
As required by the Wyoming Department of Environmental Quality (WDEQ),
Zone 2 and Zone 3 are designated as the primary and secondary zones of protection,
respectively. Conduit flow occurs throughout Zones 2 and 3 as described in Chapter 3
and allows for rapid groundwater flow through interconnected fractures, faults, joints,
and dissolution features. Natural drainages in the CAPA also play an important role in
groundwater recharge as described in Chapter 3. Due to the conduit flow features and
natural drainages throughout Zones 2 and 3, these zones should be managed in the
same manner. Currently, these two zones are managed with the same level of protection
and this management style should continue. The rest of this section describes
management strategies for Zones 2 and 3 and provides a discussion of specific
management strategies for specific potential contaminant sources.

Zoning Regulations
Probably the most important step in protecting the Casper Aquifer is controlling
future development. A resolution, as discussed previously, provides a mechanism to
control future land use development. It is important to control land uses within the
CAPA because human activities are often the cause of water-quality degradation. In
2008, the Planning and Zoning Commission commenced an update of the County
Zoning regulations.
Albany County and the City of Laramie both have an Aquifer Protection Overlay
(APO) Zoning Resolution or Ordinance, respectively. However, due to citizen concerns
regarding potential developments within the CAPA, Albany County and the City of
Laramie requested that the existing regulations be reviewed. Upon review, it has been
determined that the regulations should include stronger language to protect the Casper
Aquifer. The importance of the Casper Aquifer to both Albany County residents and the
City of Laramie necessitates that regulation be incorporated into management
strategies. The amended County and City APO Regulations are found in Appendix J.
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Zoning Regulations
Prohibited Activities
As the annotated bibliography in Appendix H, shows, specific activities and land
uses have contributed to groundwater contamination throughout the U.S. It is
recommended that the activities and land uses listed in Table 5-1 be prohibited in the
CAPA. The list of prohibited activities is unlikely to include all future proposed land
development that have the potential to adversely impact water quality in the Casper
Aquifer. Therefore, the governing bodies should review all developments within the
CAPA.
Table 5-1

Examples of prohibited activities

Prohibited Activity
The following activities are prohibited in the APO zone:
1.

Activities involving any equipment for the storage Petroleum pipelines or gasoline
or transmission of any hazardous material to the stations.
extent that it is not pre-empted by federal law.

2.

The discharge to groundwater of any waste Any business or facility.
product.

3.

Commercial car or truck washes, unless all waste Car or truck washes, detail shops or
waters from the activity are lawfully disposed of car dealership.
through a connection to a Publicly Owned
Treatment Works or centralized wastewater
treatment system.

4.

Commercial and home occupation/home Chemical, petroleum, asphalt or
business production or refining of chemicals, pesticide manufacturer.
including without limitation, hazardous materials
or asphalt.

5.

Commercial and home occupation/home Dry cleaner.
business clothes or cloth cleaning service which
involves the use, storage, or disposal of hazardous
materials, including without limitation, drycleaning solvents.
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Table 5-1

Examples of prohibited activities

Prohibited Activity
The following activities are prohibited in the APO zone:
6.

Commercial and home occupation/home Industrial laundry.
business clothes or cloth cleaning service for any
activity that involves the cleaning of clothes or
cloth contaminated by hazardous material, unless
all waste waters from the activity are lawfully
disposed of through a connection to a Publicly
Owned Treatment Works or centralized
wastewater treatment system.

7.

Commercial and home occupation/home Fossil-fueled electric power
business generation of electrical power by means producer.
of fossil fuels except generation by means of
natural gas or propane.

8.

Commercial and home occupation/home
business production or fabrication of metal
products,
electronic
boards,
electrical
components, or other electrical equipment
involving the use, storage or disposal of any
hazardous material or involving metal plating,
metal cleaning or degreasing of parts or
equipment with industrial solvents, or etching
operations.

9.

Commercial and home occupation/home Bulk plant.
business on-site storage of oil, petroleum or
gasoline for the purpose of wholesale or retail
sale.

10.

Metal foundry, metal finisher,
metal machinist metal fabricator,
metal plating, electronic circuit
board, electrical components or
other electrical equipment
manufacturer.

Commercial and home occupation/home Funeral home or crematory.
business embalming or crematory services which
involve the use, storage or disposal of hazardous
material.
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Table 5-1

Examples of prohibited activities

Prohibited Activity
The following activities are prohibited in the APO zone:
11.

Commercial and home occupation/home Furniture stripper.
business furniture stripping operations which
involve the use, storage or disposal of hazardous
materials.

12.

Commercial and home occupation/home Furniture repair.
business furniture finishing operations which
involve the use, storage or disposal of hazardous
materials.

13.

Storage, treatment, or disposal of hazardous Hazardous waste treatment,
waste permitted under Wyoming law.
storage or disposal facility.

14.

Commercial and home occupation/home Laboratory: biological, chemical,
business of any biological or chemical testing, clinical, educational, product
analysis or research which involves the use, testing or research.
storage or disposal of hazardous material.

15.

Commercial and home occupation/home Lawn care or pest control service.
business pest control businesses which involve
storage, mixing or loading of pesticides or other
hazardous materials.

16.

Commercial and home occupation/home Metal salvage yards, vehicle parts,
business salvage operations of metal or vehicle salvage yards or junk yards.
parts.

17.

Commercial and home occupation/home Photographic finishing laboratory.
business photographic finishing which involves
the use, storage, or disposal of hazardous
materials.

18.

Commercial and home occupation/home Printer or publisher.
business printing, plate making, lithography,
photoengraving or gravure, which involves the
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Table 5-1

Examples of prohibited activities

Prohibited Activity
The following activities are prohibited in the APO zone:
use, storage or disposal of hazardous materials.
19.

Commercial and home occupation/home Pulp, paper or cardboard
business pulp production, which involves the use, manufacturer.
storage or disposal of any hazardous materials.

20.

Accumulation or storage of waste petroleum Recycling facility which accepts
products, waste anti-freeze or spent lead-acid waste oil, spent anti-freeze or spent
batteries.
lead-acid batteries.

21.

Commercial and home occupation/home Rubber, plastic, fabric coating,
business production or processing of rubber, resin elastomer or resin cement
cements, elastomers or plastic, which involves the manufacturer.
use, storage or disposal of hazardous materials.

22.

Storage of pavement de-icing chemicals unless Salt or de-icing storage facilities.
storage takes place within a weather-tight
waterproof structure.

23.

Commercial and home occupation/home
business accumulation, storage, handling,
recycling, disposal, reduction, processing,
burning, transfer or composting of solid waste.

24.

Commercial and home occupation/home Stone, clay or glass products
business finishing or etching of stone, clay, manufacturer.
concrete or glass products or painting of clay

Solid waste facility or intermediate
processing center. Landfill or
dumps on residential or
commercial property (such as cars,
appliances, lawn mowers).

products which involves the use, storage, or
disposal of hazardous materials.
25.

Commercial and home occupation/home Textile mill, tannery.
business dying, coating or printing of textiles, or
tanning or finishing of leather, which involves the
use, storage, or disposal of hazardous materials.
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Table 5-1

Examples of prohibited activities

Prohibited Activity
The following activities are prohibited in the APO zone:
26.

Commercial and home occupation/home
business involving the repair or maintenance of
automotive or marine vehicles or internal
combustion engines of vehicles, the use, storage
or disposal of hazardous materials, including
solvents, lubricants, paints, brake or transmission
fluids or the generation of hazardous wastes.

Vehicle service facilities which may
include: new or used car
dealership, automobile body repair
or paint shop, aircraft repair shop,
automobile radiator, or
transmission repair; small-engine
repair; boat dealer; recreational
vehicle dealer; motorcycle dealer;
truck dealer; truck stop; diesel
service station; automotive service
station, municipal garage,
employee fleet maintenance garage
or construction equipment repair
or rental.

27.

Commercial and home occupation/home Wholesale trade, storage or
business of on-site storage of hazardous materials warehousing of hazardous
for the purpose of wholesale or retail sale.
substances, hazardous wastes,
pesticides, oil or petroleum.

28.

Commercial

29.

All Underground Injection Control (UIC) wells Underground injection control
except Class V subclasses 5B2, 5B3, 5B4, 5B5, facilities.
5B6, 5B7, 5E3, 5E4, and 5E5 and Class V
subclasses 5A1 and 5A2 , if 5A1 and 5A2 facilities
do not use any additives, as defined in WDEQ
Chapter 16.

occupation/home Manufacturer of wood veneer,
business production or treatment of wood, plywood or reconstituted wood
veneer, plywood, or reconstituted wood, which products.
involves the use, storage or disposal of any
hazardous material.
and

home
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Table 5-1

Examples of prohibited activities

Prohibited Activity
The following activities are prohibited in the APO zone:
30.

Water wells which are not capped. Water wells Residential,
commercial,
which are not cased at least to the top of the agricultural uses.
production zone with the annular space sealed
from the top of the production zone to the surface,
or in accordance with the state engineer’s
requirements or recommendations, whichever is
stricter.

or

31.

Application of pesticides and herbicides which do Residential,
commercial
not become non-hazardous within 48 hours of agricultural uses.
application or which are not applied according to
the manufacturer’s instructions.

or

32.

Application of fertilizer at greater than the Residential,
commercial
agronomic uptake rate of the vegetation fertilized. agricultural uses.

or

33.

Commercial and home occupation/home Unpermitted quarry or mining
business quarrying and sand and gravel mining activity.
unless the operations are conducted pursuant to
valid permits issued by the Wyoming Department
of Environmental Quality, Bureau of Land
Management or other federal or state regulatory
agency.

34.

Above ground storage of any hazardous material, Agricultural gasoline storage.
including oil and petroleum, unless enclosed in
secondary containment.

35.

Commercial and home occupation confined Concentrated
animal
animal feeding operations (CAFO’s) as operation or stockyards.
designated by the permitting authority
(Wyoming
Quality).

Department

of

Environmental
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feeding

Table 5-1

Examples of prohibited activities

Prohibited Activity
The following activities are prohibited in the APO zone:
36.

Commercial and
business cemeteries.

home

occupation/home Cemeteries of all types.

Site-Specific Investigations for All Proposed Development in the
APO
Chapter 3 describes the steps that should be completed for a site-specific
investigation. It is recommended that a site-specific investigation be completed for all
new development within the APO. The site-specific investigation will enable the
City/County governing bodies to identify the potential impacts, if any, that the proposed
development may have on the Casper Aquifer.

Connection to Municipal or District Sewage Collection Lines
For those existing areas where septic systems are currently in use, the East
Laramie/Albany County Wastewater Feasibility Study is being conducted. Upon
completion of the study Albany County shall consider the recommendations of the
study.
Any provisions for connecting to a City of Laramie sewage collection line in
Albany County should be consistent with the existing City of Laramie-Albany County
201 Wastewater Agreement.

Pre-existing Nonconforming Uses
A pre-existing nonconforming use is a use prohibited by the regulation but which
was legally permitted prior to the use becoming subject to the Aquifer Protection
Overlay Zone resolution or any amendment. If the pre-existing nonconforming use is
damaged, it may be repaired and resume at the same location, size, and scope, provided
that after the repairs are complete, the best available control technology is in place to
prevent hazardous materials from entering the Casper Aquifer.
A pre-existing nonconforming use may be expanded if the following conditions
are met.


A site-specific investigation is completed showing no increased
hazard to the aquifer.
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The development is approved by the governing body.
Control technology built into the expansion will prevent an
increased risk to the Casper Aquifer.

Once a pre-existing nonconforming use is subject to APOZ regulations, it is
recommended that the following conditions be required through regulations.















Store hazardous material in an enclosed structure or under a roof
that eliminates stormwater entry to the containment area.
Provide floors within a structure where hazardous material is
stored, coated to protect the surface of the floor from deterioration
due to spillage of any such material. A structure which may be used
for storage or transfer of hazardous material should be protected
from stormwater run-on and ground water intrusion.
Store hazardous material within an enclosed impermeable
containment area which is capable of containing at least the volume
of the largest container of hazardous material present in the area or
110% of the total volume of all such containers in the area,
whichever is larger, without overflow of released hazardous
material from the containment area.
Store hazardous material in a manner that will prevent the contact
of chemicals with any materials so as to create a hazard of fire,
explosion or generation of toxic substances.
Store hazardous materials only in containers that have been
certified by a state or federal agency or the American Society of
Testing Materials as suitable for the transport or storage of the
material.
Store all hazardous material in an area secured against entry by the
public, except items offered for retail sale in their original unopened
containers.
Not use, maintain or install floor drains, dry wells or other
infiltration devices or appurtenances which allow the release of
wastewater to the ground water.
Not discharge any substance or material into or onto the ground in
the APO zone unless the discharge is permitted by law.
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Groundwater Monitoring
Currently, the City of Laramie monitors all municipal production wells on an
annual basis for major microorganisms, disinfectants, disinfection byproducts,
inorganic chemicals, organic chemicals, and radionuclides as required by EPA. Waterquality results are compared to historical levels. If the results show that concentrations
have increased over historical levels, the water is immediately re-sampled. If the second
sample again shows higher concentrations, more detailed sampling is undertaken and a
study is initiated to identify the source of contamination. Water levels are measured
continuously at all of the municipal production wells and at Spur monitoring wells #7,
#8, #10, #11, and #12.
In 2009 the City of Laramie began a systematic, aquifer-wide, long-term
groundwater monitoring program to assess water quality in the Casper Aquifer. All of
the potential contaminant sources outlined in Chapter 4 may have measurable impacts
on water quality but there is not enough data available to assess water quality trends.
Groundwater monitoring should be used to establish baseline water quality and to
understand the impacts from existing and future development on the Casper Aquifer.
All potential contaminant sources should be monitored through the systematic
and long-term study of water quality in the Casper Aquifer. The groundwater
monitoring network can assess the water quality and quantity near potential
contaminant sources. For example, long-term monitoring wells should be established
near any major potential contaminant source.

Groundwater Monitoring Recommendations
It is recommended that the City and County continue to develop and maintain a
program to routinely collect groundwater samples and water levels throughout the
CAPA to establish baseline water quality data and to evaluate changes in groundwater
quality over time. The baseline data collected from this program should be used to set
standards for quantifying contamination in the Casper Aquifer.
A systematic
monitoring program has a secondary benefit of increasing understanding of the Casper
Aquifer. The City of Laramie should continue to evaluate water-quality at the City wells
in the current manner of comparing current results to historical concentrations and
initiating additional sampling when results show increased concentrations.
A good monitoring program can provide an ‘early warning’ to the arrival of
contaminated groundwater at a municipal supply well. The monitoring wells should be
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located throughout Zones 2 and 3 such that detection would provide enough lead time
to either mitigate the in-coming contamination before it can reach a municipal well or to
arrange for an alternate drinking water supply or treatment. The groundwatermonitoring program should include periodic monitoring of groundwater for suspected
or known contaminants (e.g., nitrates from septic systems or petroleum products from
vehicles on I-80). Monitoring should include a program for voluntary testing of
residential wells and creation of permanent monitoring wells within Zones 2 and 3.
Incentive plans for residents who allow testing of their well might evoke more interest in
such a program.

General Education and Plan Implementation
Educational programs can build support for regulatory efforts or to implement
voluntary protection efforts, such as water conservation, waste oil collection and
water-quality monitoring.
Educational tools include press releases; press
conferences; newsletters, meeting and workshops; voluntary committee work; class
field trips to the municipal water and waste treatment facilities; and brochures on
water protection and the hazards of abandoned and uncapped wells. Education is
frequently the most effective and economic means of altering activities that pose a
threat to the aquifer. Often when people are aware that their activities can pollute
groundwater they are more cautious.
It is recommended that a joint City/County staff be assigned to implement the
CAPP. This person should be responsible for implementing the CAPP and serve as a
liaison between the City and County. The assigned City/County staff should report their
activities annually to the Laramie Community Development Department and Albany
County Planning Department. In addition, the EAC should continue to provide
guidance, and support to assigned City/County staff as well as receive an annual
progress report.
The assigned City/County staff would be the public contact for information
regarding the CAPP and CAPA. The staff would be responsible for providing public
education to both adults and children including such topics as water conservation and
protection, disposal of hazardous wastes, BMPs, and general groundwater education.
The groundwater monitoring program should be used to educate the public about water
quality and water levels in the Casper Aquifer. Particularly, the residents living in the
CAPA may benefit from sampling residential wells and understanding their ability to
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protect their own drinking water. The City/County staff would help ensure that
recommendations in the CAPP are implemented.

Best Management Practices (BMPs)
BMPs are designed to minimize groundwater contamination by reducing the
possibility of introducing contaminants into the Casper Aquifer. Appendix D includes
BMPs for residential land use.

BMPs Recommendations
The BMP list should be continuously updated and provided to residents and
developers in the CAPA. It is recommended that the County Planning Department have
additional and more detailed BMP guidelines available for the public to review and for
developers to incorporate into their design.

Household Hazardous Wastes
Currently the City of Laramie and Albany County work together to provide
recycling and disposal services for household hazardous wastes. In the past, volunteer
organizations have hosted bi-annual collections but found it difficult to consistently
operate. Therefore, the Solid Waste Division (SWD) is taking over this task and will
host collection days in the spring and fall. The SWD maintains information on disposal
and recycling on its website and through its office.

Household Hazardous Waste Recommendations
The City and County should continue to work together and provide recycling and
disposal of household hazardous wastes through the SWD. These collection days should
be advertised in the Laramie Boomerang, on the City and County websites, and through
general education opportunities. The SWD should pursue funding to allow them to
recycle pesticides, herbicides, home electronics and appliances, in addition to paints and
batteries.

Specific Contaminant Source Management
On-site Wastewater Treatment Systems/Septic Systems
According to the EPA Decentralized Systems Technology Fact Sheets (EPA 932F-99-075, September 1999 and EPA 832-F-00-044, September 2000) a typical septic
tank system consists of a septic tank and a below-ground absorption field (also called a
drainfield or leachfield). The septic tank is an underground, watertight vessel installed
CASPER AQUIFER PROTECTION PLAN
Page 94 of 132

to receive wastewater from the home. It is designed to allow the solids to settle out and
separate from the liquid, to allow for limited digestion of organic matter, and to store
the solids while the clarified liquid is passed on for further treatment and disposal.
Effluent flows out of the septic tank and is distributed into the soil through the
leachfield. The soil below the leachfield provides final treatment and disposal of the
septic tank effluent. After the effluent has passed into the soil, most of it percolates
downward and outward, eventually entering the shallow groundwater. A small portion
of the effluent is used by plants or evaporates from the soil. Although the septic tank
removes some pollutants from wastewater, further treatment is required after the
effluent leaves the tank. Typically, the absorption system is a system of leaching
chambers. Nitrogen compounds, suspended solids, organic and inorganic materials,
and bacteria and viruses must be reduced before the effluent is considered purified.
These pollutants are reduced or completely removed from the wastewater by the soil
into which the wastewater drains if the system is designed and installed correctly, and
maintained by the homeowner. Failure of systems to adequately treat wastewater may
be related to inadequate siting, inappropriate installation, or poor operation and
maintenance.
The majority of the CAPA is outside of Laramie City limits, so currently all rural
homeowners within the CAPA use an on-site small wastewater system. Management of
septic systems is a high priority. Elevated nitrate values (4 - 10.6 mg/l) from drinking
water samples within Zone 2 were detected during a Septic System and Water Quality
Workshop offered to rural homeowners in January 2001. The U.S. EPA maximum
contaminant level is 10 mg/l. In the spring of 2000 the EAC completed a nitrate loading
analysis for a high-density subdivision, located within Zone 2 just east of the City limits.
This analysis, which followed a methodology promulgated by WDEQ, predicted elevated
nitrate levels down gradient from the subdivision (Appendix F).
Albany County is working under a delegation agreement with the WDEQ to
regulate small wastewater systems within the County (Appendix L). The County
established a permitting process for septic systems and issued the specifications, Albany
County Design and Construction Standards for Small Wastewater Facilities. As part of
the permitting process, the septic system design and site plan are submitted for review
by the County Planning office or designee. Permitted septic systems in Albany County
are then added to a GIS database denoting their location and associated permits. The
GIS database will be used as a comprehensive planning tool.
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Design and Location Standards
The following design and location standards are recommended for septic
systems within the CAPA.

Certification for systems
It is recommended that the City and County require, by regulation, installation,
design, repair, and removal of septic systems located within the APO zone be in
accordance with plans and specifications prepared by and certified by a professional
engineer skilled in the science of wastewater disposal and licensed to practice in the
State of Wyoming.

Setback from vulnerable features
Features observed in the CAPA have been identified as have the potential to
provide routes of contamination to the Casper Aquifer from the ground surface.
These vulnerable features are discussed in detail in Chapter 3 and no septic systems
should be installed within 100 feet of these vulnerable features.

Evaluate septic system risk
Septic systems should be maintained on a schedule recommended by a County
licensed wastewater pumper/hauler. Pumping will prevent solids, oils, and grease from
building up to a level where these waste materials will be washed out into the leach field
and/or clog leach field lines. A database regarding the septic systems and their
pumping and inspection schedules should be updated by the County Planning/GIS
Departments to maintain records and track schedules. Licensed pumpers/haulers shall
inspect wastewater systems at the time the system is pumped and provide information
accordingly to the Albany County Planning Department on a form provided by the
Department.
It is recommended that the County maintain authority to inspect new and
replaced septic systems and leach fields, prior to backfilling, to verify proper
installation and confirm design information stated in the permit application.
Inspections should ensure that baffles are operating correctly, that no leaks are
occurring, and to check the levels of sludge and scum in the tank. Inspection of septic
systems should be performed at the time of property transfer to a third party.
It is recommended that a site-specific investigation be conducted as part of
designing of on-site wastewater treatment systems proposed within Zones 2 and 3,
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or whenever any septic system is being repaired, replaced, or installed within Zone 2
or 3. The investigation should be performed by a Wyoming registered engineer
and/or Wyoming licensed geologist qualified to perform the investigation and should
address the requirements identified in Chapter 3.
If the site-specific investigation determines that leachate from the on-site
wastewater treatment system may infiltrate through faults, fractures, or karst
features and into the Casper Aquifer, it is recommended that an enhanced
wastewater treatment system be used to meet effluent and disposal standards
established in WDEQ/WQD Chapter 23, Section 7 (d)(viii)(C)(I-II), unless a
contaminant fate and transport analysis is completed and demonstrates that
leachate will not impair the quality or use of groundwater or surface water.

Study of Residential Impacts on Water Quality
In conjunction with the long-term groundwater monitoring program, studies
of land uses over the aquifer should be conducted if water quality analyses from
monitoring wells show above-background levels of nitrates or other contaminants.
Landowners should be contacted to determine landscaping practices, chemical use,
water use, and septic system maintenance in the vicinity of the affected wells.

Interstate 80 (I-80)
Transport of hazardous materials along I-80 has been categorized as a threat with
a high likelihood and greatest potential severity of damage to the Casper Aquifer (See
Table 6-1). I-80 from milepost 323 to 317, cuts through the Casper Aquifer exposing
the aquifer to contamination from spills. Figure 5-1, shows the number of crashes on
I-80 that involved a semi-tractor and trailer from 1998 to 2006 according to
Wyoming Department of Transportation (WYDOT). WYDOT personnel estimated
that 25% of the semi-tractors and trailers haul hazardous waste (Mulcare, personal
communication).
In addition to hazardous materials, stormwater run-off from I-80 carries oil,
grease, metal particles from tires and brake pads, and other automotive fluids and
particles from the road over the recharge area. The stormwater may then infiltrate
into the Casper Aquifer along with any associated contaminants.
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Interstate 80 Recommendations
Pre-Incident Emergency Response Strategies
Since I-80 is a high likelihood and severe risk to the aquifer, the City/County
should take immediate steps to reduce the likelihood and risk of this threat. One
effective first step is to prepare for a hazardous material spill. In order to prepare for
such an incident, training of emergency response personnel and a test of the
emergency response system should be conducted immediately. After the initial
training, emergency response training should occur annually. It is recommended
that the Emergency Response Coordinator be involved in the CAPP process.
The EPA provides some tabletop training modules via their website and these
could be used by local personnel. Additionally, the emergency response personnel
may find it helpful to contact WDEQ or EPA Region 8 to assist in training exercises.

Post-Incident Emergency Response Strategies
The Wyoming Highway Patrol should notify the Laramie Albany County Records
and Communications (LARC), which would in turn notify the Laramie Fire
Department, Albany County Sheriff’s Office, and Public Works Department that a
spill has occurred.

Responding agencies appraise extent and severity of spill and begin
initial mitigation efforts.
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Responding agencies notify Albany County Emergency Coordinator who
may initiate use of the CAPP Contingency Plan.
Public Works Department will begin testing the monitoring wells along
the I-80 corridor.
WDEQ will be notified and requested to provide additional spill
mitigation assistance, as needed.

Mitigation Measures
To protect the Casper Aquifer from contamination, an investigation has been
initiated to consider mitigation alternatives for the I-80 corridor. (Appendix I). The
initial investigation will identify and prioritize areas of concern then identify
preventative and remedial measures for the top five areas of concern.

Monitoring
Sample for chlorides or measure conductivity at monitoring wells along I-80. Due to
the high volume of traffic along this corridor it is not feasible to eliminate deicing
materials, therefore, monitoring is the best management strategy.

Springs
Springs have been identified throughout the CAPA that provide a direct pathway
from the ground surface to the Casper. Most prominent are the historic springs
located adjacent to the City's water supply wells. The historic springs, made up of
City Springs, Pope Springs, and Soldier Springs, do not flow because the municipal
wells reverse the groundwater flow direction. This makes the historic springs a
direct conduit to groundwater and the City of Laramie’s drinking water. (WWC
2006)
Other ephemeral springs have been identified in upland areas. A spring in
Telephone Canyon along I-80 is especially significant because it presents a direct
pathway to the Casper Aquifer from hazardous material spills on I-80.

Recommendations
Education
Public education will increase awareness of how springs may provide a potential
pathway for migration of contaminants from a surface source to the Casper Aquifer.
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Springs located in undeveloped upland areas, away from contaminant sources,
present less of a threat. Through education, the City and County should work to
ensure that land use practices in the vicinity of springs are protective of the aquifer.

Mitigation Measure
The mitigation measures study investigation recommended for the I-80 corridor
should address mitigation strategies for potential contamination of the spring in
Telephone Canyon.

Land Purchases and Regulations
The historic springs adjacent to the City's municipal supply wells fall within the
Zone 1 delineation. We recommend the City purchase land within Zone 1 and
prohibit all uses except open space within Zone 1. Whenever possible, the City
should also purchase land adjacent to Zone 1 at the Turner, Pope and Soldier
wellfields.

Wells
A well completed in the Casper Aquifer provides a direct conduit for the
introduction of contaminants into the aquifer. Wells, whether for the public water
supply, stock watering, irrigation or domestic use, must comply with the well
construction standards from the Wyoming State Engineer's Office (SEO) or the
Department of Environmental Quality. The SEO provides well design requirements in
their Regulations and Instructions, Part III, Water Well Minimum Construction
Standards. The WDEQ does not regulate the construction of domestic wells, but
Chapter 11, Part G, and Chapter 12, Section 9 of Wyoming Water Quality Rules and
Regulations apply to the construction of monitoring wells and public drinking water
supply wells, respectively.

Recommendations
Education
Education will increase awareness of how private wells may be a pathway for
contaminants. Of particular importance is that wells should be properly capped (i.e.,
locked or bolted closed) to prevent unauthorized direct access to the interior of the
well. Information in the form of a brochure should be prepared to inform residents
of the importance of properly capping, constructing, and abandoning wells. The
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County and City should use similar techniques to educate the owners of the existing
wells in the area about proper well maintenance and require proper well
abandonment.
Through education, the City and County should work to ensure that all nonmunicipal water wells constructed in the CAPA are capped and cased with a surface
seal.
Owners of existing wells should be encouraged through education to retrofit
poorly constructed wells.

Design
The resolution should prohibit wells that are not properly capped and not cased at
least to the top of the production zone with the annular space sealed from the top of
the production zone to the surface. The cement grout seal prevents the vertical
migration of chemical, biological, or radiological contaminants via the well and
annulus. Annular seals will also reduce the waste of groundwater by leakage, and
prevent the mixing of groundwater between aquifers.

Abandoned Wells
Proper abandonment of wells is imperative in protecting the Casper Aquifer.
Improperly abandoned wells are particularly hazardous because the well is a direct
conduit that leads directly from the ground surface into the groundwater. The
locations of improperly abandoned wells are often unknown making accidental
introduction of contaminants more likely.

Recommendations
Regulations
An amended County APO Resolution should require landowners to properly
plug and abandon wells in accordance with Chapter 11, Section 70, Part G of the
Wyoming Department of Environmental Quality Rules and Regulations.

Education
The assigned City/County staff should contact owners of improperly abandoned
wells. The landowner should first be advised of the hazards posed by an improperly
abandoned well and instructed on the proper methods of plugging a well. The
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WDEQ and the SEO should also be advised of the presence of an abandoned well for
the enforcement of existing regulations.
Information in the form of a brochure shall explain that abandoned and
improperly constructed wells may serve as a conduit for surface contamination to
reach groundwater. The brochure should provide information on how to properly
plug and abandon a well.

Underground Injection Control (UIC) Wells
Classes I, II, III, and IV UIC wells as defined in WDEQ Chapter 13, and most
Class V UIC wells as defined in WDEQ Chapter 16 would cause groundwater or aquifer
degradation due to their inherent use. However, some types of UIC wells are
beneficial. WDEQ Chapter 16 lists beneficial uses as Class V subclasses 5B2, 5B3,
5B4, 5B5, 5B6, and 5B7. Beneficial uses include but are not limited to remediating
groundwater, replenishing groundwater in an aquifer, or confining contaminants
inside the aquifer. Class V 5E3, 5E4, and 5E5 UICs are types of wastewater disposal
systems which are permitted by WDEQ, are appropriate alternatives to septic systems,
and may help protect groundwater quality. Class V 5A1 (e.g., direct heat reinjection
facilities) and 5A2 (e.g., heat pump/air conditioner return flow facilities) are also wells
that may be harmless as long as no additives are used when injecting water into the
aquifer. Currently there are no UIC wells in the CAPA, but because their inherent use
could cause groundwater degradation, it is important to prohibit certain UIC wells.

Recommendation
Regulations
All UIC wells, except Class V subclasses 5B2, 5B3, 5B4, 5B5, 5B6, 5B7, 5E3, 5E4,
and 5E5 and Class V subclasses 5A1 and 5A2, if 5A1 and 5A2 facilities do not use any
additives, as defined in WDEQ Chapter 16, should be prohibited in the CAPA.

Hazardous Materials Spills along Union Pacific Railroad
(UPRR)
The UPRR Hermosa spur line crosses a portion of Zone 2 south of Laramie.
Thousands of rail and tanker cars carrying hazardous material use this line annually.
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Recommendations
Memorandum of Agreement or Understanding
(MOA/MOU)
The City and County need to establish a notification protocol with the UPRR
Risk Management Communication Center in case of a spill along the Hermosa Line
within Zone 2. It is important that UPRR understand that if a spill occurs in this area
groundwater contamination prevention measures should be taken immediately.
Communication between UPRR, the City and the County is the most effective
means of managing the threat of contamination from derailment. Establishing clear
lines of communication prior to an accident will decrease the response time of the
City and County for contingency planning. Signs with contact phone numbers posted
along railroad rights-of-way in the protection area will help to facilitate this effort.

Limestone Quarries
Permitted active limestone quarries exist east of the Turner, Soldier and Pope
wellfields. Most of the quarries are operated by Mountain Cement Company for the
extraction of limestone for the manufacturing of Portland Cement and are regulated
by WDEQ.
The quarries remove the overburden (material not suitable for cement) and
expose the underlying limestone in areas (<100 acres) within the CAPA. Explosive
storage, blasting, large truck traffic, and bulk fuel storage occurs within the CAPA.
Some of the quarries are located near faults and the blasting process has the
potential to generate contaminants and induce additional fracturing. One of the
more substantial threats posed by limestone quarrying occurs in the bulk storage of
fuel. However, the refueling areas are lined by an impermeable layer that can
contain the entire volume of the largest possible release, include a spill kit and are
“dish shaped” to fully contain a spill. The active quarry areas are secured by fencing
and gates that restrict access and reduce the potential for intentional contamination.
Upon completion, the mined areas are reclaimed using the overburden removed at
the beginning of the process and long-term impacts of quarry should be minimal.

Limestone Quarries Recommendations
Existing Regulations

CASPER AQUIFER PROTECTION PLAN
Page 104 of 132

Limestone quarries are regulated by Wyoming state law and regulations and the
existing regulations should be used to protect the Casper Aquifer. Currently, the
regulations include the Wyoming Environmental Quality Act, Title 35, Chapter 11 and
WDEQ water quality rules and regulations.

Monitoring
The quarry operators should incorporate two of their monitoring wells into the
City's long-term monitoring network described at the beginning of this chapter.
Monitoring limestone quarries will ensure that the impacts, if any, from quarrying are
identified.

MOA/MOU
As part of the MOA/MOU quarry owners in the CAPA should be informed of the
sensitivity of the Casper Aquifer to contamination and the importance BMPs, spill
prevention, and of rapid clean-up of spills of hazardous materials. The MOA/MOU
should establish that the permittee is responsible for mitigating any contamination of
the aquifer that results from quarry operations. Quarry operators should provide to the
County and City a spill or accident contingency plan, a notification protocol and water
quality data that are collected annually from monitoring wells at the quarries.

Landfills and Dumps
Landfills and dumps may have materials that could contaminate the aquifer.
Landfills are permitted waste disposal sites where the wasted material is placed in
trenches, compacted, and covered with compacted soil to reduce the ability of water to
infiltrate into the buried waste. A properly operated landfill covers the waste every
day with compacted soil. The Laramie Landfill is located approximately two miles
west of the CAPA which is considered to be a safe distance. The general groundwater
flow direction is westward and any groundwater beneath the Laramie Landfill will
flow away from the CAPA.
Dumps are a broad category of unpermitted waste disposal that may include
innocuous items such as broken rock or glass, to contaminants such as used oil.
Currently, there are no known dumps in the CAPA. The annual Clean-up Day appears
to be accomplishing the desired effect of eliminating illegal dumping.
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Recommendations
Clean-Up Days
The County hosts annual clean-up days which allows residents to bring items to
the Laramie Landfill or local collection sites for free. It is recommended that these
annual clean-up days continue and that large-scale advertisement of this collection
event occur to encourage all City and County residents to participate.

Regulations
The Albany County Nuisance Resolution, amended County APO Resolution and
City APO Ordinance prohibit landfills and dumps within the APO. Upon identification
of illegal dump sites, WDEQ should be contacted and asked to investigate the scene.
The owners of the dumps should be contacted and informed of their responsibility to rid
the community of a nuisance.

Laramie Rifle Range
The Laramie Rifle Range Corporation (LRRC) operates a shooting sports facility
within the CAPA on approximately 320 acres located in Sections 1 and 12, Township 16
North, Range 73 West. The establishment of the facility predates adoption of the
CAPP by the City and County.
The operation of the LRRC facility is important to the residents of Laramie and
Albany County. This facility serves the residents in the County who are interested in
shooting sports and serves to protect the welfare and safety of the general public by
providing a safe location for the discharge of firearms. In 1998, the City developed the
Spur Wellfield which is located approximately 1 mile northwest of the LRRC facility.
The area surrounding the facility is also experiencing increased rural residential
development that obtains drinking water from the Casper Aquifer.
The primary concern regarding the LRRC is the use of lead bullets and the possible
leaching of lead from the bullets into groundwater. Lead adheres to iron minerals,
organic matter, and clay materials. Generally, lead does not leach into groundwater
due to its tendency to absorb onto solid materials, and consequently, lead
contamination is contained to the top six inches of soil (Lin et al.1995; Voigt 2007)

CASPER AQUIFER PROTECTION PLAN
Page 106 of 132

Recommendations
Monitoring and Investigation
The risk of contamination to the Albany County residents and Laramie’s water
supply as a result of activities at the LRRC is unknown but based upon mobility studies
the risk is likely low. However, the area should be included in the groundwater
monitoring program to determine if any lead is leaching into the groundwater. The
soils around the shooting area should also be tested to determine the depth of lead
contamination, if any.
If the monitoring indicates that lead has leached into the groundwater and/or is
present in large quantities in the soil, further investigations should be initiated. The
study should include more detailed sampling of the soils and groundwater. The
investigation should further provide recommendations for monitoring, mitigation
strategies (e.g., BMPs, design and operation standards, etc.) and ultimately,
remediation of the site, if it is determined that operation of the facility poses a
significant threat to the Casper Aquifer.

Sewer Lines
Recommendations
Design
As sewer lines are extended out to other areas of the CAPA or as existing lines are
replaced, the sewer lines should be engineered in such a way as to limit the possibility of
an undetected leak. Engineering techniques may include double walled pipes and
regular pressure testing or other engineering techniques and leak detection systems that
reduce the possibility of undetected leaks. The best technologies and engineering
should be used to provide the highest level of protection.

Inspections
The City should ensure that the sewer lines that serve all subdivisions, starting
with the Imperial Heights Subdivision do not leak, especially where the sewer line is
buried beneath Grand Avenue and crosses the Quarry Fault (e.g., by using a pipeline
video camera). A break in the sewer line near the Quarry Fault could have serious
impacts on water quality at the Turner Wellfield. As other subdivisions in the APO are
placed on centralized wastewater systems, inspections should occur in these
CASPER AQUIFER PROTECTION PLAN
Page 107 of 132

subdivisions as well. If portions of the APO are served by utilities other than the City,
part of the utility’s responsibility should include inspections.

Pipelines
Recommendations
Pipeline owners should ensure the lines are inspected for leaks and take
appropriate steps to guarantee the pipes' structural integrity.

Stormwater Runoff
Paved parking lots in the CAPA may contribute contaminated runoff that infiltrates
into the Casper Aquifer. Rainwater collects oil and grease from paved surfaces, motor
vehicles, metal particles from tires and brake pads and may carry these pollutants
across the recharge area or into storm drains that eventually flow to the Laramie River.
If allowed to infiltrate, stormwater, also provides a source of recharge to the Casper
Aquifer.

Recommendations
Design Standards
Even though the Albany County currently does not come under any federal
stormwater management requirements, it is recommended that stormwater
management and engineering become a part of development standards in the CAPA.
The County and City Engineering departments should provide design standards and
recommendations for use within the CAPA that reduces the pollution load and, if
possible, provide recharge benefits. Additionally, the Engineering departments
should base their design standards and recommendations on the latest research in
regards to stormwater management in arid aquifer protection zones.

Underground Storage Tanks (UST)
USTs pose a high risk to groundwater due to the nature of materials stored within
these vessels and the inability to readily see leaks except through secondary detection
methods. Due to the high risk posed, USTs should remain prohibited in the CAPA.
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Recommendations
Existing Regulations
The Existing County APO Resolution and City APO Ordinance prohibit
installation of all new underground storage tanks within the CAPA. This prohibition
should not apply to the repair, maintenance, or replacement of existing USTs, in
accordance to state standards.

Aboveground Storage Tanks (AST)
ASTs are generally used to store fuel. Leaks from tanks storing hazardous materials
may pose a threat to drinking water.
Recommendations
Design and Location Standards
ASTs should be designed and operated according to the state of Wyoming’s
standards (chapter 17, water quality rules and regulations).
Education
Owners of ASTs should be given information on best management practices of
ASTs to ensure proper installation and monitoring procedures.

Regulations
It is recommended that the amended resolution be amended to prohibit ASTs unless
the following conditions are met.



Store hazardous material in an enclosed structure or under a roof which
eliminates stormwater entry to the containment area.



Provide floors within a structure where hazardous material is stored,
coated to protect the surface of the floor from deterioration due to spillage
of any such material. A structure which may be used for storage or
transfer of hazardous material shall be protected from stormwater run-on
and ground water intrusion.
Store hazardous material within an enclosed impermeable containment
area which is capable of containing at least the volume of the largest
container of such hazardous material present in the area or 110% of the
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total volume of all such containers in the area, whichever is larger, without
overflow of released hazardous material from the containment area.
Store hazardous material in a manner that will prevent the contact of
chemicals with any materials so as to create a hazard of fire, explosion or
generation of toxic substances.
Store hazardous materials only in containers that have been certified by a
state or federal agency or the American Society of Testing Materials as
suitable for the transport or storage of the material.
Store all hazardous material in an area secured against entry by the public,
except items offered for retail sale in their original unopened containers.
Not use, maintain or install floor drains, dry wells or other infiltration
devices or appurtenances which allow the release of wastewater to the
ground water.
Not discharge any substance or material to the ground in the APO zone
unless the discharge is permitted by law.

Pesticide and Fertilizer Application
Businesses and residents within the CAPA apply pesticides and fertilizers to
landscaped areas. These chemicals have the potential to leach into the groundwater,
especially if applied improperly.

Application Recommendations
Education
Residents and businesses within the CAPA should be educated regarding the use of
native plants to reduce the need for watering and chemical use. Additionally,
landscaping businesses should be educated and encouraged to provide native
landscaping services. The local government entities should lead by example and initiate
native landscaping throughout their facilities and open space.
Brochures should be developed to promote the proper or, preferably reduced
application of pesticides, insecticides, herbicides, and fertilizers, or the use of organic
alternatives.

Agriculture
Agriculture, particularly livestock grazing, is the dominant land use within the CAPA.
Agriculture zoning is the least intensive land use within Albany County. However,
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commercial feedlots and confined animal feeding operations may have large amounts of
waste which can enter the groundwater system and contribute to nitrate and bacterial
contamination.

Recommendations
Regulations
It is recommended that the amended County APO Resolution be amended to include
the following provisions in the table of prohibited activities:
Commercial and home occupation confined animal feeding operations (CAFO’S) as
designed by the permitting authority (Wyoming Department of Environmental Quality).

Medical Wastes
There are several businesses in Zone 2 which produce medical wastes. The
contamination from medical wastes was deemed a low threat in the potential
contaminant inventory.

Recommendations
Existing regulations should be used to manage medical waste sources. The disposal
and handling of medical wastes in Wyoming is regulated by the Occupational Health
and Safety Administration of the Department of Employment.

Land Acquisition
Land acquisition may be used as a management strategy to protect the CAPA. Land
acquisition, as stated previously, includes: purchasing, donations, conservation
easements, land exchanges, transfer of development rights, and MOA/MOU.

Recommendations
Purchasing
It is recommended that the City of Laramie, purchase all land within Zone 1 of the
CAPA. The City should also consider negotiating the purchase of land in Zone 2 that is
adjacent to Zone 1 at the Turner, Pope Springs, Spur and Soldier Springs wellfields.
Purchasing land in these areas will ensure protection of the most critical areas within
the CAPA.
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Conservation Easements and Other Land Acquisition Mechanisms
It is recommended that the City and County work towards a conservation easement
program that will allow landowners to set aside a portion of their land that protects the
land from development. Donation of land is another mechanism for the City and
County to protect sensitive areas from development. Transferring development rights
and land exchanges may also allow the City and County developmental control over
specific land areas.

Work with Landowners
The City and County should work with CAPA landowners to shift development
rights, change density requirements in specific areas, purchase land, and/or obtain
conservation easements. While it is highly unlikely that all of the CAPA will come under
public ownership, the landowners within the CAPA have natural incentives to protect
the groundwater in order to protect their investment. These landowners should be
viewed as valuable resources in protecting groundwater.

Recommended Management Strategies and Implementation
Schedule
Implementation of management strategies is the responsibility of the Laramie
City Council and Albany County Board of Commissioners. This section prioritizes
recommendations for managing potential contaminant sources with an implementation
schedule.
As of the adoption date of this document, the Laramie City Council and/or
Albany County Board of Commissioners have implemented the following items:
1.
2.
3.
4.
5.

Established an overlay zoning district.
Established a systematic groundwater monitoring program for the Casper
Aquifer at the City of Laramie production wells.
Created a permanent staff position to develop and oversee an on-site
wastewater management program within the CAPA.
Consistently and thoroughly inspected new on-site wastewater treatment
facilities.
Provided training and licensing for wastewater system installers, pumper
and haulers.
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6.
7.
8.
9.
10.
11.

12.

13.
14.
15.

Established requirements for two compartment septic tanks for new or
replacement construction of on-site wastewater treatment systems.
Collected household hazardous wastes on a semi-annual basis.
The City and/or County should pass an amended ordinance and
resolution, respectively, as provided in Appendix I.
Began East Laramie/Albany County Wastewater Feasibility Study.
Designed and/or implement an expanded groundwater monitoring
program.
Pursued WYDOT MOA/MOU, obtained funding, and began I-80
mitigation study, and obtained funding for recommended mitigation
measures.
Assigned one or more county staff people to work with the City Water
Resources Specialist and other appropriate City staff to continue
implementing the CAPP.
Retained a consultant or qualified staff to review site-specific
investigations and development plans within the CAPA.
Purchase Zone 1 property.
Implemented an educational program on septic system maintenance.

Year 2011 Management Goals (within 1 year)
1.
2.
3.

4.

County shall provide training to wastewater pumpers and haulers to
conduct inspections and document accordingly.
Continue emergency response drill using a hazardous material spill on I80 as the scenario.
Establish an emergency protocol to have the Wyoming Department of
Environmental Quality notify local governments as to clean-up efforts and
recommendations. Local government emergency management official(s)
will then notify residents with potentially affected wells.
Become a member of the National Groundwater Foundation.

Year 2012 Management Goals (within 2 years)
The following management programs and policies should be implemented no
later than 2012. Note that the time frame for these programs is based not on lesser
importance, by the logistical constraints:
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1.
2.
3.
4.
5.
6.
7.
8.

Continue to investigate impacts of residential development on water
quality.
Continue implement all educational goals described in this chapter.
Establish Memoranda of Understanding or other agreements with the
UPRR and quarry owners.
Inspect sewer lines in the CAPA.
Establish design standards for stormwater management.
Consider purchasing Zone 2 land immediately adjacent to Zone 1.
Work with WYDOT to establish a regular cleaning schedule for I-80.
Become a member of the National Groundwater Foundation.

CONTINUING MANAGEMENT Goals (within 4 years)
1.

2.
3.

Work with landowners within the CAPA to explore the enhancement of
aquifer protection through land purchases, conservation easements, sales
of development rights, and other appropriate land management tools.
Pursue funding for disposal and recycling hazardous waste and
electronics.
Begin talking with LRRC to implement initial investigation of lead levels in
soils, if warranted.

Note:
When evaluating future environmental concerns in Albany County and the City
of Laramie, the data used by the EAC, the Albany County Planning and Zoning
Commission, Laramie Planning Commission, other government officials, and any
hired consultants will not be limited to the contaminant sources, land uses and other
information used in the CAPP. Any contaminant sources, future growth, future land
use and any other information affecting the CAPP will be considered as changes occur
and the CAPP is updated.
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Chapter 6
Contingency Plan
This chapter describes Step 5 of the five-step process for aquifer
protection: development of a Contingency Plan in the event of a serious shortage or
contamination of groundwater supplies.

Introduction
The Safe Drinking Water Act requires that Wellhead Protection (WHP)
Programs include contingency plans. The Contingency Plan described in this chapter
addresses problems that need to be overcome in the event of a water supply shortage
or a contamination incident that impacts the system's ability to supply an adequate
quantity of safe drinking water to the public.
A contingency plan to help provide potable water to the public during water
supply emergencies is critical to any drinking water protection program. The
contingency plan defines a chain of command and creates descriptions of individual
roles and responsibilities during an emergency. Evaluating potential emergency
situations and developing appropriate responses prior to an event can reduce reaction
times and reduce the risk of making inappropriate decisions that result in further
harm or extend the emergency.

Contingency Plan Organization
The Contingency Plan is comprised of the following elements: (1) present water
source capacity and water demand; (2) chain of command and areas of responsibilities
during an emergency; (3) short-term emergency responses, including water
conservation and decontamination; and (4) the development of new groundwater
sources in response to long-term shortages or the loss of an existing source.

Plan Development
The contingency plan was originally developed by the Contingency Planning
Subcommittee of the Environmental Advisory Committee (EAC) using the following
guidance documents:


Guide to Ground-Water Supply Contingency Planning for Local and State
Governments, Technical Assistance Document, EPA 440/6-90-003, May
1990.
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Wyoming’s Wellhead Protection (WHP) Program Guidance Document,
Version 3.1, June 1998.

Contingency Plan Distribution
It is recommended that the Contingency Plan be incorporated into the Albany
County Municipal Emergency Operations Plan as part of the Hazardous Materials
Incident Response Annex managed by the County Emergency Management
Coordinator. A copy of the Contingency Plan will be available at the Laramie
Community Development Department and the Albany County Planning Office.

Procedures for Review and Update
The water demand and source inventory tables, and emergency response team
roster must be reviewed and updated every two years. The Contingency Plan should
also be modified as changes occur in the water system infrastructure.
Water demand and source inventory data should be reviewed and updated with
the same methodology used for previous water supply master plan studies (WWC,
1995, 2006) or using the best data available at the time of review. Data should be
confirmed with the City Utility Manager. An updated Contingency Plan will be
reviewed and signed by the City Utility Manager, the County Emergency Management
Coordinator, the County Planning Director and the Public Works Director to ensure
that the most current information has been into the Contingency Plan.
The Albany County Exercise Design Team tested the Contingency Plan in 2000
with a table-top exercise and in 2001 with a full-scale exercise. The full-scale exercise
was held on the summit of Interstate 80 (I-80) near the east boundary of Zone 3 and
simulated a diesel spill within the CAPA. The exercise was attended by all emergency
response agencies and City/County officials.
Full-scale emergency response exercises should be conducted as directed by the
Emergency Management Coordinator. After each full-scale exercise, the Contingency
Plan should be updated with the information learned from the exercise to ensure that
the most effective and efficient Contingency Plan is in place.

Emergency Likelihood and Severity Chart
Table 6-1 evaluates potential threats by assigning estimates for both likelihood
and severity. Events are ranked according to their likelihood to occur and the impact
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on the water system, (i.e. severity). The estimations were made by James Case,
Hazards Staff Geologist at the Wyoming State Geological Survey.
Table 6-1: Emergency Probability and Severity Chart for Laramie Regional
Drinking Water Protection Program
Type of
Likelihood
Severity
Remarks
Emergency
(10-High – 1-Low)
(10-High – 1Low)
NATURAL
Drought

6

6

Long-term effects unknown

Flood

3

4

Does occur – further study
warranted as to impact

Ice & Snow Storm

8

4

Wind

7

2

Earthquake

5

5

Fire

3

4

Spill/Chemical
Contamination
Sabotage

6

10

I-80 and UPRR spills addressed

5

8

Heightened security
recommended

Power Outage

5

3

Overdue

MAN-MADE

Operator Error

4

3

Equipment Failure

5

4

Explosion

1

5

Vandalism

7

8

Heightened security
recommended

City of Laramie Water Demands and Source Inventory
Table 6-2 shows the historic and projected water demand in million gallons per day
(MGD). Table 6-3 shows the existing source capacity of the water system operated by
the City of Laramie. This information is from the City of Laramie Public Utilities
division (Lytle, personal communication) and the Laramie Water Management Level
II (WWC, 2006).
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Table 6-2: Water Demand Projection (mgd)
Year
2000*
2006*
2011**

Season1,2
Winter
Summer
Winter
Summer
Winter
Summer

Average Day
(MGD)
4.3
10.7
3.5
9.4
4.9
10.5

Peak Day (MGD)
8
14.8
6.9
12.5
7.8
15.9

Table 6-3: Water Source Inventory (mgd)
Source
Winter Capacity
Summer Capacity
(MGD)
(MGD)
Average
Peak^^
Average
Peak^^
Laramie River
2.5
6.8
6.8
7.5
Turner Wellfield
1.7
4
1.7
4
Pope Wellfield*
1.3
4.2
1.3
4.2
Soldier Wellfield*
1.2
1.2
1.2
1.2
Spur Wellfield**
2
4
2
4
Total (MGD)
8.7
20.2
13.0
20.9
* These two wellfields must be considered together for a contamination event due to connectivity.
** See the Spur wellfield condition of use agreement at the City of Laramie Public Works
Department/Utilities Division
∧∧Peaks

were acquired from maximum production levels.

Emergency agencies that might assist in the distribution of short-term emergency
potable (i.e. drinking water) water are listed below (see Emergency Notification
Roster for contact information):







Culligan Water Systems
Smith Beverage
American Red Cross
Salvation Army
National Guard: To obtain 400 gallon water 'buffaloes' tank trucks from
other parts of Wyoming, or to obtain portable water purification units,
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the governor must request assistance from the Quartermaster Corp in Ft.
Carson, Colorado.



Through local coordination there may be additional sources of water (e.g.
from private wells).

It is the responsibility of local governments to coordinate and assist in the
procurement of emergency potable water.

Public Water Distribution System and Storage Facilities
Maps of the water distribution system and storage systems are maintained by the
City of Laramie Public Works Department and special district offices. Requests for
updates may be directed to the appropriate district office.
All inspections, decontamination, and reconstruction of the water distribution
systems are performed in accordance with the American Public Health Association
Standard Methods, which is prepared by the American Public Health Association, the
American Water Works Association (AWWA) and Water Environment Federation.
The Utility Manager maintains a copy and is responsible for the appropriate
implementation of the AWWA procedure.

Emergency Response
Albany County and the City of Laramie have an emergency notification protocol
in place. In the event of a water supply emergency a call to 911 or to any City or
County official will invoke dispatch of the County Emergency Management
Coordinator.
The County Emergency Management Coordinator assumes the following
assignments in preparation for or during an emergency:
1.

Coordinate responsible personnel for Contingency Plan development
and training (see Emergency Notification Roster at the end of this
section).

2.

Maintains channel of communication with Incident Command, which is
an on-site Emergency Operation Center vehicle.
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3.

Coordinates channels of command, responsibilities, and designates
alternate staff or teams in accordance with the Hazardous Materials
Incident Response Annex of the City of Laramie Fire Department.

4.

Makes contact with the Wyoming Office of Homeland Security,
Wyoming Department of Environmental Quality, Wyoming Highway
Patrol, a local geologist, and other state and federal agencies that are
deemed necessary and responsible for coordinating and providing
emergency relief.

5.

Activates the Emergency Operations Center (EOC), if necessary.

6.

Coordinates authorization to hire consultants to perform remediation
or source development projects.

7.

Coordinates review of a water conservation program in conjunction
with the Director of Public Works, and elected and appointed City and
County officials.

8.

Coordinates all emergency functions with Incident Command, and if
necessary, assigns a Public Information Officer (PIO) to work with
Incident Command.

Water Shortage Contingency Plans and Scenarios
The Contingency Plan will be implemented, at the discretion of the County
Emergency Management Coordinator, when groundwater production wells or surface
water systems are rendered inoperable as a consequence of direct contamination or
potential contamination. The County Emergency Management Coordinator will
coordinate this effort with the Public Works Director, the Utility Manager, the City
Manager, and elected and appointed County, City and special district officials.
Contamination of wells or the water treatment plant will result in the isolation or
shut down of the affected supply source at the discretion of water utility operators
based on their understanding of the contamination event. In the event of a
permanent denial of use for a city well(s) or the water treatment plant, new drinking
water sources will be developed. The siting, development, and financing of
establishing new permanent drinking water sources are described in the Laramie
Water Management Plan Level II (WWC, 2006). The water management plan can be
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reviewed in the Utility Division Manager’s office. The following is a brief review of
water supply development procedures:




Development of additional water sources focuses on two different
sources: surface water and groundwater. Methods for developing surface
water include adding pipelines from the Laramie River to the water
treatment plant, pressurizing the pipes into town to handle the increased
water supply, or developing a non-potable irrigation system for City
parks and golf courses.
The Casper Aquifer is the main groundwater source in the region capable
of providing sufficient supplies of water for municipal use. This source
can be developed in two ways: drilling new wells or increasing
production from existing wells. There are a number of prospects for
further development of the Casper Aquifer described in the Water
Management Plan. (WWC, 2006) An example of a high priority future
groundwater prospect is Simpson Springs, located on the City-owned
Monolith Ranch south of Laramie.

The following Contingency Plan elements are listed in the recommended order
of implementation. County Emergency Management Coordinator will
implement recommendations with the Public Works Director and the
Utility Manager. For example, curtailment of water use should be
implemented prior to evaluation and implementation of increased
production from the Laramie River, and this prior to distribution of
bottled water, etc. With any contamination scenario, all Contingency
Plan elements should be chosen in consideration of the duration of the
contamination event and loss of the water supply.


Set priorities for water use (i.e. drinking and food preparation, etc. and
for facilities such as hospital, medical clinics, veterinary facilities, etc.)



Water use restrictions can be voluntary or mandatory depending on the
severity of the situation. If public health is an immediate issue, the
Emergency Broadcast System should be invoked. For example, in 1997
the 24 inch water transmission line was out of service for one week, and a
short-term voluntary request proved it is possible to almost halve water
demand with public cooperation (Wes Bressler, personal communication,
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1999).


Expected shortfalls of up to 25 percent of the anticipated water supply or
less can be handled by public notification and a request for voluntary
cooperation or compliance.



Expected shortfalls greater than 25 percent of anticipated water supply
may require mandatory controls to insure minimum delivery to the
entire population.



Increase production from the Laramie River - when conditions permit.



Increase production from unaffected wells - where and when conditions
permit.



Import and distribute bottled water - Consult emergency notification
roster for bottled water suppliers and emergency assistance agencies for
possible help with distribution.



Obtain and operate a temporary water treatment unit - This unit must be
requested by the Governor through WEMA.



Implement the next phase of City's current water source development or
treatment options (WWC, 2006) based upon characteristics and
projected duration of water supply shortage.

Potential Contaminant Scenarios and Spill Contingency Plan
Potential Scenarios
Three potential scenarios were analyzed to determine the impacts on water
availability and are described below:

Scenario 1
The Laramie River is contaminated upstream of the Water Treatment Plant
which could potentially create a loss of the Water Treatment Plant.

Scenario 2
A hazardous material is spilled on I-80 close to the Grand Avenue/I-80
interchange. This scenario could lead to a loss of the Turner Wellfield.
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Scenario 3
A hazardous material is spilled on I-80 between the rest area and the bottom
of Telephone Canyon which could result in the loss of Pope Springs and Soldier
Springs wellfields.
Table 6-4 presents these three scenarios which have been identified as the most
likely incidents to cause a disruption to the City of Laramie's drinking water supply.
These scenarios are considered as priorities for planning purposes. Planners should
be aware that different scenarios will require the use of different response
equipment, personnel and procedures to allow development of appropriate response
approaches.
Supply totals were tabulated by adding the existing water sources average and peak
capacity from Table 6-3 and excluding the contaminated water source (Table 6-4). For
example, in scenario #3 (loss of Pope Spring and Soldier Springs wellfields) the
average winter supply total = 6.2 mgd. This was tabulated by adding 2.5 mgd
(Laramie River winter capacity average) + 1.7 mgd (Turner Wellfield winter capacity
average) + 2.0 mgd (Spur Wellfield winter capacity average) = 6.2 mgd average winter
supply total. The average and peak day supply total numbers from Table 6-4 are then
subtracted from Laramie’s average and peak day demands from Table 6-2 (the highest
demands from recent years reports were used so that the worst case scenario was
analyzed). Deficiencies were calculated and are shown in Table 6-5.
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Table 6-4: Water Availability (mg/d)
SCENARIO
1
2
3

Average Supply Total
Winter
Summer
6.2
6.2
7.0
11.3
6.2
10.5

7-Day Peak Supply Total
Winter
Summer
13.4
13.4
16.2
16.9
14.8
15.5

Supply totals were tabulated by adding the existing water sources average and peak capacity from Table
6-3 and excluded the contaminated water source. For example, scenario #3- average winter supply total
= 6.2 mgd. This was tabulated by adding 2.5 mgd (Laramie River winter capacity average ) + 1.7 mgd
(Turner Wellfield winter capacity average) + 2.0 mdg (Spur Wellfield winter capacity average) = 6.2 mgd
average winter supply total.
The average and 7-day peak supply total numbers from Table 6-4 are then subtracted from Laramie’s
average and 7-day peak demands from Table 6-2. Deficiencies were calculated and are shown in Table
6-5.

Water deficiencies shown in Table 6-5 are based upon average and peak capacities.
Pumping at peak capacities is not sustainable over the long-term. If a well(s) were
inoperable due to contamination, the remaining wells are unable to pump at peak
capacities beyond 40 to 50 days. Therefore, the average capacity should be considered
the long-term capacity of the water systems. Over the long-term, average capacities
may be unable to deliver during peak times and additional supplies may be required.
Table 6-5: Water Deficiency Compared to Average and Peak Demand
(mg/d)
Scenario

1
2
3

Average
Winter
----

Summer
6.4
1.3
2.1

7-Day Peak
Winter
----

Summer
3.4
-1.3

Under the scenarios listed above there would be two cases (highlighted figures in Table 6-5) when mandatory
action would be imposed with possible implementation of other contingency plan elements due to shortfalls greater
than 25 percent:
Scenario 1 – summer average and summer 7-day peak
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Spill Contingency Plan
A spill of potentially hazardous substances along I-80 has the highest likelihood
and highest severity of damage to Laramie's groundwater supply, the Casper Aquifer.
It is recommended that a mock disaster simulating a spill along I-80 be used to test,
evaluate, and refine the following Contingency Plan outline. Table 6-6 provides a
checklist of elements from the following Contingency Plan section that would be
implemented in each of the different scenarios.

Spill Contingency Plan Elements
1.

The County Emergency Management Coordinator will notify the
Transportation Department, the Water Department, UPRR, the Fire
Department, WEMA, the Albany County Commissioners, the Laramie
City Manager, the City Council, the Laramie Mayor and other relevant
agencies and officials, as well as submit a preliminary news release.

2.

If the spill occurs within the CAPA, mitigation strategies will be rapidly
employed.

3.

The County Emergency Management Coordinator shall immediately
direct the Utility Manager to take all available courses of action to shut
off and isolate potentially contaminated wells from the distribution
system, and employ a 24-hour alert with testing of proximate sources and
distribution systems.

4.

County Emergency Management Coordinator will notify all affected well
owners through available means.

5.

Assess the possibility of containing the spill using absorbent materials, or
isolating the contaminant material on the highway and railroad culvert
systems. Assistance may be requested from the Wyoming Transportation
Department and UPRR to implement these maneuvers.

6.

Once an initial assessment of the emergency is obtained directives to a
designated contractor to proceed with further mitigation or
decontamination should be ordered by the County Emergency
Management Coordinator, if necessary.

7.

The County Emergency Management Coordinator, in cooperation with
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the Public Works Director and elected County, City and special districts
officials, shall implement a water conservation program, and order
alternative potable water supplies if necessary (see section on Water
Shortage Contingency Plan and Scenarios).
8.

News releases should be issued by the Public Information Officer,
providing all necessary public information regarding the drinking water
supply and at minimum, encouraging water conservation (see Press
Release Template at end of section).

9.

The need for extended periods of increased groundwater production
should be assessed in consultation with the Director of Public Works,
elected and appointed City, County and special districts officials, and
implemented if necessary.

Sources of Funds and Disaster Relief
Financing for developing or cleaning up water sources due to spills, sabotage, or
other man-made activities would most likely entail the City of Laramie hiring a
consultant to perform the work, and then seeking compensation from the responsible
parties.

Local Emergency Fund Reserves
Since legal compensation, as well as disaster relief funds can take up to a year (or
more) to receive, reserved funds should be an integral part of Laramie's Municipal
Water System Emergency Preparedness effort.

Governor's Contingency Fund
In 1989, the Governor of Wyoming established provisions which allow the
Governor's Contingency Fund to be utilized for containment, cleanup, and disposal of
substances posing an imminent threat to the health, safety or welfare of humans,
wildlife and/or waters of the State (including groundwater). These funds are available
only when immediate action is required or the responsible party is unknown. The
funding must be requested from the Governor and the WDEQ Director.

Pollution Revolving Fund
Limited federal funding may be available through the Pollution Revolving Fund,
administered by the U.S. Coast Guard, for the reimbursement of state and federal
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costs related to the containment, removal, mitigation, and disposal of oil releases. In
addition, EPA may provide limited funds to ensure timely initiation of containment
action when use of the Pollution Revolving Fund is not authorized. Requests for EPA
funds must come from the Governor. Additional information is available in the
Wyoming Oil and Hazardous Substances Pollution Contingency Plan (1989) and
Section 311(k) of the Clean Water Act.

Legal Compensation
Generally, the burden of the cost of clean-up following a contamination incident
rests with the responsible party. The County/City Attorney should be directed to
pursue legal remedies whenever possible.

Federal Emergency Management Agency (FEMA)
In the event of a major disaster, FEMA may provide mobile telecommunications,
operational support, life support, and power generation assets for the on-site
management of the disaster. Requests should be made through the Wyoming
Emergency Management Agency.
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