Stantec Consulting Services Inc.
3325 South Timberline Road, 2nd Floor, Fort Collins CO 80525-3681

September 30, 2021
Attention:

Mr. Darrin Parkin
City Natural Resources Manager
City of Laramie
405 East Grand Avenue
Laramie, WY 82070

Dear Mr. Parkin,
Reference: Proposal for City of Laramie Casper Aquifer Protection Plan Update
Stantec Consulting Services, Inc. (Stantec) appreciates this opportunity to present our
proposal and cost estimate for the Casper Aquifer Protection Plan Update. Stantec is looking
forward to partnering with the City of Laramie and Albany County to complete this source
water protection plan update.
Stantec has assembled a team of technical experts and has the local experience to meet the
goals of this project. Besides our technical expertise, we have presented a project team that
understands the complexities of the issue and can address the need for compromise based on
technical merit. Ms. MacKinnon is an experienced journalist, facilitator and an expert on
Wyoming water and water law and has spent over 40 years of her career focused on
Wyoming interests. The Stantec project team includes geologists and hydrogeologists with
experience in addressing not only groundwater development and protection issues, but also
the preparation of source water assessment and protection plans. Most importantly this team
has leadership who can find policy consensus. Our experience has been obtained through:


Completing source water assessments for more than 100 public water systems in
Wyoming for the Wyoming Department of Environmental Quality.



Exploring the Casper Aquifer on Belvoir Ranch west of Cheyenne. 40 years of
experience in addressing groundwater related issues in nearly every geological
province within the State of Wyoming.



Working with public water systems such as the Towns of Laramie, Pine Bluffs, Burns,
Dixon, Baggs, Ten Sleep, Cheyenne, Bairoil, Carpenter, Jackson, Kaycee and Baggs
among numerous others to complete their potable water systems. In all cases source
water protection is a consideration.



Communicating with the public on various projects and presenting findings to Planning
and Zoning commissions as well as County Commissioners in Wyoming, Colorado, and
Oregon.
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Mr. Darrin Parkin
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Reference:

Proposal for City of Laramie Casper Aquifer Protection Plan Update

As requested, we are submitting two paper copies of our proposal along with one digital PDF.
Our price proposal is also included separately with this submittal. Please contact me at 970893-4812 or by email at mark.stacy@stantec.com, if you require additional information or
clarification regarding our submittal. Thank you for your consideration.
Regards,
Stantec Consulting Services Inc.

Mark Stacy, PG
Senior Hydrogeologist

Phone: 970-893-4812
mark.stacy@stantec.com

TECHNICAL PROPOSAL
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CASPER AQUIFER PROTECTION PLAN UPDATE
City of Laramie
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Phone: 307-721-5213

Albany County
1002 South 3rd Street
Laramie, WY 82070
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1.0

INTRODUCTION

Stantec Consulting Services, Inc. (Stantec) appreciates this opportunity to present our qualifications and
proposal to complete the Casper Aquifer Protection Plan (CAPP) update for the City of Laramie (City) and
Albany County (County). With offices in Sheridan,
Cheyenne, and Fort Collins, Stantec is looking
forward to partnering with both entities to complete
this project. Our hydrogeologists understand the
geologic and hydrogeologic characteristics of the
Casper Aquifer as well as its recharge
mechanisms and are prepared to bring focus and
understanding to the issue of aquifer protection for
the Casper Aquifer. As a firm, we have worked
both to develop the groundwater resources of the
Casper Aquifer, and to assess source water areas
and develop protection plans for public water
systems throughout Wyoming. We have worked
with both the City and County and are committed
to the protection of the Casper Aquifer.
Encompassing approximately 79 square miles, the
Casper Aquifer source water protection area lies
east of the City and extends eastward to the crest
of the Laramie Range. Approximately 95% of this
area lies within the County beyond City limits.
Currently, the northern boundary extends 6 miles
north of city limits and the southern boundary 6
miles to the south. This source water protection
area is positioned atop the Casper Aquifer which
supplies water to approximately 450 rural
residences in the County and provides
approximately 60% of Laramie’s water supply.

1.1

STANTEC CORPORATE

The Stantec community unites more than 22,000
employees working in over 350 locations around the world. We collaborate across disciplines and
industries to bring buildings, energy and resource, and infrastructure projects to life. Our work—
professional consulting in planning, hydrogeology, engineering, architecture, interior design, landscape
architecture, surveying, environmental sciences, project management, and project economics—begins at
the intersection of community, creativity, and client relationships.
Communities are fundamental. Whether around the corner or across the globe, they provide a foundation,
a sense of place and of belonging. That’s why at Stantec, we always design with community in mind. We
care about the communities we serve—because they’re our communities too. This allows us to assess
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what’s needed and connect our expertise, to appreciate nuances and envision what’s never been
considered, to bring together diverse perspectives so we can collaborate toward a shared success.
Since 1954, our local strength, knowledge, and relationships, coupled with world-class expertise, have
allowed us to go anywhere in the world to meet our clients’ needs in more creative, personalized ways.
With a long-term commitment to the people and places we serve, Stantec has the unique ability to
connect to projects on a personal level and advance the quality of life in communities across the globe.

1.2

STANTEC LOCAL

Since 1986, Stantec and its predecessor companies have been providing hydrogeologic services to state
and federal agencies, private industry as well as communities and their residents throughout Wyoming.
Stantec recently acquired Wenck Associates, Inc. and its two predecessor companies, States West and
Lidstone and Associates, Inc. With offices and staff in Sheridan and Cheyenne, Wyoming, as well as Fort
Collins, Colorado, Stantec staff is readily available to serve our Wyoming Clients. We recognize the
importance of working with the municipal government, utility personnel, water users, and other
stakeholders throughout all phases of a source water protection planning project so that the appropriate
protection measures are implemented to meet the unique needs of the community. Stantec is authorized
by the Wyoming Board of Registration for Professional Engineers to offer services as an engineering firm
in Wyoming. The work performed by Stantec and its subconsultants on this project will be completed
under the supervision of a Professional Geologist licensed to practice in Wyoming.

1.3

PROJECT TEAM EXPERIENCE AND CREDENTIALS

The Stantec project team includes hydrogeologists, geologists, and public meeting facilitators with
experience in identifying not only source water protection areas, but also in developing practical policy
measures to protect groundwater from contamination. Table 1 presents the key technical staff who will be
involved in this project. Their resumes are presented in Appendix A.
Table 1

Key Technical Staff

Personnel Name

Education
Level

Specialty

Professional
License

Years of
Experience

Mark Stacy

MS

Hydrogeology

PG (WY)

26

Catharine Cannan

MS

Hydrogeology

None

6

Chris Lidstone

MS

Geology

PG (WY)
CPG (National)

40

Freddy Tremblay

BS

Hydrogeology

Anne MacKinnon

PhD

Public Discussion

GIT (WY)
Attorney
(Retired)

2
48

Technical Role
Project Manager
Hydrogeology
Policy
Meetings
Hydrogeology
Principal in Charge
Hydrogeology
Policy
Meetings
Hydrogeology
Public Meeting
Facilitator
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Mark Stacy, P.G., Project Manager, Hydrogeology: Mark Stacy is a Senior Hydrogeologist with over 25
years of experience in groundwater development and
water supply investigations conducted in Wyoming,
Colorado, Utah, Arizona, California, Oregon, and
Nevada. Mr. Stacy is a registered professional
geologist in Wyoming and has a Master’s Degree in
Hydrogeology from the University of Wyoming. He
has completed extensive hydrogeologic investigations
of the Casper Aquifer on the eastern margin of the
Laramie Range for the City of Cheyenne and is very
familiar with the permeability architecture of the
Casper Aquifer and overlying confining units. In
addition, he has completed over 100 source water
assessments for communities across Wyoming. He
has also worked with the Town of Pine Bluffs and
Uranerz on source water assessments and protection
plans for their public water systems. For the County he completed the septic system impact assessment
to the Casper Aquifer east of Laramie. Based on that work, he assisted the City in completing a Casper
Aquifer nitrate loading study for developable land east of Laramie. Mr. Stacy will manage the project,
review the current CAPPs and pertinent studies, oversee the source water area delineation, prepare
policy recommendations, and present our results and recommendations in public meetings before the
City and County.
Catharine Cannan, Hydrogeology: Ms. Cannan has over 6 years of experience providing geologic and
hydrogeologic services in support of water resource development. Her primary areas of expertise include
groundwater modeling and water supply studies and has recently completed complex regional
groundwater models in the Green River Basin. She assisted the City of Delano, Minnesota, with the City’s
Wellhead Protection Area investigation by modeling the public water supply system, along with
surrounding high capacity wells, to delineate the Drinking Water Supply Management Area. She also
assisted in the completion of the Casper Aquifer nitrate loading study for the City. She is currently working
with the City to investigate potential groundwater interference in the Casper Aquifer. In addition, she has
worked on a wide range of groundwater projects that have involved water quality sampling, aquifer
testing, production well construction and development, and municipal well siting. Ms. Cannan will assist
Mr. Stacy in reviewing the current CAPPs and pertinent geologic and hydrogeologic studies and
identifying the source water area of the Casper Aquifer.
Christopher Lidstone, P.G., Principal in Charge: Mr. Lidstone has over 40 years of experience in
geology, hydrogeology and geochemistry and has completed groundwater evaluation and groundwater
protection studies throughout Wyoming. He has completed technical studies in the Casper, Madison, and
Tensleep Aquifers as well as numerous Tertiary and Quaternary age aquifers including the Wind, White
River, Browns Park and Arikaree Aquifers. He has also completed stratigraphic and sedimentologic
studies in the Ingleside/Casper, Satanka, Lyons, and Lykins Formations within the general area. He
facilitated the Casper Aquifer septic system impact study for Albany County and participated in the
Casper Aquifer nitrate loading study for the City. In addition, he has presented land use findings including
groundwater studies to Planning and Zoning commissions as well as County Commissioners in Wyoming,
Colorado, and Oregon. Mr. Lidstone will serve as Principal in Charge and assist Mr. Stacy in the
development of policy recommendations and presenting our recommendations in public meetings to the
City and County.
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Freddy Tremblay, G.I.T., Hydrogeology: Ms.
Tremblay has recent experience in groundwater
development and hydrogeologic investigations. She
has completed water supply investigations in both
Wyoming and Colorado and has completed a wide
range of hydrogeologic and groundwater studies for
a variety of projects and clients. Her recent
experience has included the supervision of drilling
programs that have addressed groundwater
availability and development, production well
construction and development, aquifer testing and
evaluation, construction and mine dewatering,
monitoring well installation, water quality monitoring
and assessment, and hydrogeologic baseline
characterization for mine permitting. Freddy
assisted the City in completing a Casper Aquifer
nitrate loading study for developable land east of
Laramie based on the Albany County septic system
impact study. Ms. Tremblay will assist Mr. Stacy and
Ms. Cannan in reviewing the current CAPPs and
pertinent geologic and hydrogeologic studies and
identifying the source water area of the Casper
Aquifer.
Anne MacKinnon, Ph.D, JD., Public Meeting
Facilitator: A retired attorney and former editor in
chief of the Casper Star Tribune, Ms. MacKinnon
has over 40 years of experience in multiple contexts
and will assist Stantec throughout this project. She
has facilitated public discussions in Wyoming and is
well versed in Wyoming water issues. Her
involvement has included addressing water
shortage issues on the Colorado River under contract to the Wyoming State Engineer’s Office. This work
included large-group stakeholder discussions, general public meetings, and focus groups in multiple
locations within the watershed. She also planned and moderated a panel discussion on the future in
water on the Wind River following Wyoming’s Big Horn River General Stream Adjudication and created a
series of public discussions on water and other natural resource issues for the University of Wyoming. In
addition, she moderated public discussion of proposals for state water infrastructure investments and
policy as chair of the Wyoming Water Development Commission between 2008-2009. Ms. MacKinnon will
facilitate and moderate public meetings held regarding source water area modifications and policy
recommendations. In this capacity, she will assist in translating aquifer protection measures due to
susceptibility concerns into prudent public policy measures.

1.4

CLIENT REFERENCES

Stantec is pleased to provide the following client references. In 2004, we collaborated with another
consulting firm and Kim Parker of the Wyoming Department of Environmental Quality to complete many
source water assessments for public water systems that volunteered to participate in this state program.
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As part of that work, we also worked with the Town of Pine Bluffs and the Town of Baggs on various
aspects of their source water assessments. The Town of Pine Bluffs recently asked us to update their
Source Water Protection Plan which we had completed in 2014. Kim Patterson is familiar with our work to
update both the source water assessment since many wells had been added to the water system since
the original assessment was completed, and the associated protection plan. Michelle Christopher was the
public works director for the Town of Baggs and directed our involvement when she worked for the Town.
Michelle currently works for the Wyoming Rural Water Association and among numerous other duties
directs their source water protection program and their assistance to public water systems. Any and all of
these individuals can be contacted regarding the work performed by Mark Stacy and Chris Lidstone as
part of their predecessor companies. The contact information for these references is presented in Table
2.
Table 2

Client References

Reference

Title

Kim Parker

Source Water
Protection
Administrator

Kim Patterson

Treasurer

Michelle Christopher

Registered
Circuit Rider

Mailing Address
17th

200 West
Street
Cheyenne, WY 82002
215 Main Street
Pine Bluffs, WY 82082
P.O. Box 1750
Glenrock, WY 82637

Phone
Number

Email Address

307-777-6128

Kim.parker@wyo.gov

307-245-3746

kpatterson@pinebluffswy.gov

307-259-8239

mchristopher@warws.com
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2.0 PROJECT APPROACH
The Casper Aquifer is the primary source of potable water for the City’s wells and springs and is
susceptible to surface water contamination. Its protection will ensure that the City and County residents
have access to drinking water that meets public health requirements. Aquifer protection must be balanced
with development. Consistent policy between the City and County is also needed. The key aspects of this
project are identifying and refining the boundaries for the source water protection area and developing
prudent policy measures to protect the Casper Aquifer.

2.1

CASPER AQUIFER, MUNICIPAL INFRASTRUCTURE, AND CAPP
STATUS

The Casper Aquifer outcrops in the Laramie Range and subcrops west and below the City of Laramie.
Between the City’s four wellfields, Spur, Turner (City Springs), Pope, and Soldier, the City has nine
Casper Aquifer wells that are completed to depths ranging from 156 to 350 feet, and are each capable of
yielding between 475 and 2,200 gallons per minute (gpm). Although the City uses both surface and
groundwater to meet their potable water needs, during a period of drought, groundwater use approaches
90 to 100% of the City’s supply. With this in mind aquifer protection is paramount.
While the saturated thickness of the aquifer
varies, the Casper Aquifer contains a significant
volume of groundwater that is replenished
primarily from snowmelt runoff. The saturated
thickness varies throughout the aquifer with a
minimum saturated thickness of zero feet along
the crest of the Laramie Range and a maximum
thickness of 712 feet immediately west of the
Casper-Satanka contact near the City. The
aquifer is confined by the overlying Satanka
Shale, where there is sufficient shale thickness,
and the underlying Precambrian rocks. Bounded
by the Spur Wellfield to the north and Simpson
Springs to the south, the source water
protection area contains approximately 1 million
acre-feet or 326 billion gallons of groundwater.
Water enters the aquifer as recharge primarily
from rainfall and snowmelt from March through
August. Recharge is negligible in the fall and
winter due to frozen ground conditions that
inhibit infiltration. Though annually variable,
recharge is estimated to be 1.4 inches/year.
The permeability of the aquifer is associated
with either porous sandstone or fractured
sandstone and limestone. The rocks that
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comprise the Casper Aquifer include saturated portions of the Casper and Fountain Formations with a
combined thickness ranging from 0 to 750 feet. The Fountain Formation is irregularly distributed
throughout the area and includes continental, arkosic sandstone, with minor amounts of siltstone. The
Casper Formation unconformably overlies both the Fountain Formation and Precambrian basement rock
where the Fountain is absent. The Casper Formation is composed of a series of interbedded sandstones
and limestones with minor amounts of shale. Casper sandstones are generally fine grained, well sorted
sub-arkoses that are typically well-cemented. Casper limestones are microcrystalline and fossiliferous. As
a result, groundwater flow through these rocks includes both intergranular and conduit flow. Intergranular
flow occurs within the unfractured, permeable sandstones and conduit flow occurs primarily through
cavities or fractures associated with dissolution, faults, folds, joints, and partings along bedding surfaces.
Conduit flow can yield large quantities of water to wells and supplies much of the municipal water supply.
Additionally, all major springs that discharge from the aquifer are located on or near major faults. The
Satanka Shale unconformably overlies the Casper Formation and is composed of red shale with
interbedded siltstone and sandstone layers. The Satanka Shale is exposed along the western margin of
the Laramie Range.
While the City and County have
historically agreed that the Casper
Aquifer must be protected, they have
taken slightly differing approaches in
recent years. The Environmental
Advisory Committee developed the
Casper Aquifer Protection Plan that was
adopted by the City and the County in
2002. The Aquifer Protection Overlay
Zone (APOZ) was codified by the City in
2003, and the County adopted similar
regulations for aquifer protection zone.
In 2007, the City and County
collaborated to update the Aquifer
Protection Plan. There have been
questions between the two entities
related to its western boundary and
allowable development activities within the protection area. For this reason, the City adopted its version of
the update in 2008, while the County adopted its own plan and ordinances in 2011.

2.2

CAPP UPDATE OBJECTIVES

While the City and County have historically adopted slightly different CAPPs, the purpose of this
investigation is to merge the CAPPs into one document that will be used by both the City and County.
This process will involve the following steps:
1. Updating the document based on hydrogeologic reports and data that have been acquired since
2008.
2. Completing the document in accordance with Wyoming State Statutes for inclusion in a
comprehensive plan.
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3. Developing prudent policy recommendations that upon approval can be codified under City
ordinance and County regulations.
4. Obtaining approval of the updated CAPP from the Wyoming Department of Environmental
Quality.
Stantec has worked with both entities and understands the multiple pressures associated with the
construction and implementation of such a plan. In addition to our sensitivity to the local politics, we are
fully vested in the need for protection and have the technical ability supported by our Wyoming licensed
registered professionals, who will oversee this work. We look forward to assisting the City and County in
the completion of this very important project.

2.3

PROPOSED SCOPE OF WORK

Stantec proposes to complete this project in two major steps. The first step will involve updating the
Casper Aquifer Protection Plan, and the second step will involve the development of public policy for the
City and County through recognition of the hydrogeologic conditions in the area and stakeholder input
through public meetings.

2.3.1 Casper Aquifer Protection Plan Update
Stantec proposes to update the Casper Aquifer Protection Plan by consolidating relevant sections of the
two CAPPs and supplementing it with additional information. During the period when the CAPP is being
updated, Stantec will provide weekly email updates on work progress, and will share that with a list of
stakeholders developed by the City and County. Stantec assumes this project will not involve any
fieldwork but will rely on data that have been acquired by others. This update will be based on completion
of the following:
1. A thorough review of both the City and County CAPPs. This review will be completed to
understand similarities and differences between the two plans. Based on this review, Stantec will
issue a technical memorandum for stakeholders that describes what issues need to be addressed
to blend the two plans. Initially, three key issues appear to be: (1) the location of the western
boundary of the protection area; (2) the use of site specific
investigations by the City to evaluate hydrogeologic
conditions; (3) and allowable septic system density within
the protection area.
2. Review and consideration of all pertinent documents and
information that have been acquired since the City’s version
of the CAPP was adopted in 2008. Stantec understands
there are additional documents than were listed in the
Request for Qualifications (RFQ). Stantec will vet this
information through our internal peer review process and
incorporate findings as appropriate to update the Source
Water Protection Plan.
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3. Review water well logs on file with the Wyoming State Engineer’s Office along with surveyed well
location data available from the City, Wyoming Geological Survey, or others to assist with
delineation of the western aquifer boundary.
4. Obtain and update maps showing potential sources of contamination to the Casper Aquifer.
These will be acquired from the Wyoming Department of Environmental Quality, Albany County,
and other entities as appropriate.
5. Stantec proposes to use GIS to characterize property boundaries within the source water
protection area and thereby relate existing development to hydrogeologic site conditions. This will
provide balanced data as we approach the delineation of the western boundary. Although not
committed to an approach, an example use of this GIS approach would be the relationship of
property (current development) boundaries relative to the 75 foot isopach (thickness) of Satanka
and allowing this to serve as a simulated western boundary.
6. Prepare City and County specific sections of the updated CAPP. The City sections will focus on
zoning measures that can be implemented within City limits, while the County sections will focus
on lot sizes, septic systems, and other items appropriate within their jurisdiction.
7. Develop draft policy recommendations and include those in the updated CAPP.
8. Finish updating and consolidating the CAPP while retaining all relevant sections of the current
and previously adopted plans. Stantec will also prepare an executive summary along with
recommendations for future investigations and studies as warranted. Stantec proposes to deliver
this as a draft document for review by the stakeholders, including the Wyoming Department of
Environmental Quality. The document will be revised as needed and finalized after receiving
stakeholder comments through public meetings detailed in Section 2.3.2.

2.3.2

Casper Aquifer Protection Plan Stakeholder Involvement

With the draft CAPP update complete and after a review period, Stantec will coordinate meetings with the
City, County, and stakeholders. Individual members of the Stantec team expect to be in regular
communication with City and County staff, the Environmental Advisory
Committee, and relevant state and federal agencies regarding the
CAPP. Stantec understands that the County may be moving to adopt
the City’s APOZ, and the requirement for 35 acre lots within
developable lands of the protection area. Initially, Stantec will complete
the following:
1. Provided weekly or monthly email updates to identified
stakeholders.
2. Present the updated CAPP to the City Planning Commission
and the County Planning and Zoning Commission.
3. Present the updated CAPP and associated policy
recommendations to the various stakeholders listed in the RFQ
through a series of meetings. Details on what these meetings
might look like are included in this section. These meetings
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would be focused on the general public
in addition to City and County staff,
council members, and commissioners.
4. Present and facilitate consideration of
the consolidated CAPP and
recommended policies to the City
Council and County Board of
Commissioners to meet Wyoming State
Statutes as an element of a
Comprehensive Plan adoptable by both
agencies.
5. Based on accepted policy
recommendations, Stantec will prepare
text changes, draft modifications or
updates to ordinances and regulations,
and will identify protective measures deemed prudent to protect the Casper Aquifer. This applies
to both City and County regulations.
6. Stantec will prepare draft amendments and/or suggested changes to the current City APOZ of the
Laramie Municipal Code, as requested.
7. Stantec will prepare draft amendments or regulatory suggested changes related to current
County regulations, particularly those for zoning, subdivisions, and wastewater.
8. Stantec will address all comments and work with the City and County to see that City ordinance
and County regulations are complementary.
9. Stantec will submit the final updated CAPP to the Wyoming Department of Environmental Quality
for their review and approval.
To make these public meetings and interactions productive and meaningful, the Stantec team includes an
experienced facilitator knowledgeable about Wyoming and Wyoming water issues. Anne MacKinnon has
served in this role on Wyoming water projects throughout her career and is knowledgeable about aquifer
protection, water supply and Wyoming water in general. Her resume is included in Appendix A. She has
been working with Chris Lidstone on water projects since the early 2000’s and is familiar with both in town
and out of town concerns and needs. While a commissioner with the Wyoming Water Development
Commission, she facilitated meetings between the Town of Pine Bluffs and agricultural users. Most
recently she has been working on Drought Mitigation Strategy in the Green River Basin. As part of this
effort, she has brought together stakeholders from the Wyoming State Engineer’s office, industry,
municipalities, agriculture and academia. We anticipate Anne will organize at least five general meetings
through the course of the project that may follow a traditional format, with presentation of CAPP
information and policy recommendations with invitation for comment. The facilitator will add to that
traditional format by eliciting comments from individual attendees and ensuring that a few commenters do
not dominate the meeting.
For more in depth discussion of potential policy recommendations, Stantec also proposes to conduct at
least two days of meetings in small groups, for which individuals can sign up. These meetings will be
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organized and run by the facilitator and will include other members of the Stantec team. This format will
allow more in-depth discussion, with time for additional questions and very specific comments unlikely to
emerge in larger meetings.
Our team will prepare summaries of key lines of comment received at these meetings, for distribution to
City and County staff during the project, for potential revision of the CAPP or policy recommendations,
and for our final report.

2.4

PROPOSAL SCOPE ALTERNATIVES

No scope alterations are proposed.
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3.0 STANTEC QUALIFICATIONS
Stantec has had the privilege of working with both the City and County within the last five years and we
look forward to partnering with both entities to consolidate the CAPPs. Founded in 1954, Stantec and its
predecessor companies have been providing hydrogeologic investigation services in Wyoming since
1986. Stantec recently acquired Wenck Associates, Inc./Lidstone and Associates, Inc. The following
projects demonstrate that we have successfully completed similar projects. Detailed project descriptions
for some of these projects are presented in Appendix B.


Wyoming Source Water Assessment and Protection Program (Wyoming)
For the Wyoming Department of Environmental Quality and in conjunction with Trihydro
Corporation, Lidstone and Associates, Inc., reviewed and prepared source water assessments for
approximately 117 of the public water systems in Wyoming that volunteered to participate in the
program. For the purpose of identifying potential contaminant pathways, Lidstone conducted
contaminant inventories, identified groundwater and surface water points of diversion, identified
source water areas based on hydrogeologic conditions, prepared contaminant inventory zones,
contacted local public water system personnel, and prepared final individual water system
assessment reports.



Pine Bluffs Source Water Assessment and Protection Plan Update (Pine Bluffs, Wyoming)
Stantec has been working with the Town of Pine Bluffs to update their original 2004 source water
assessment and to revise a 2014 protection plan in concert with the Wyoming Rural Water
Association. Stantec has updated the source water assessment and is awaiting review comments
on the draft document that has been provided. Wyoming Rural Water will be completing the
update to the original protection plan that Lidstone and Associates developed in 2014.



Albany County Septic System Impact Analysis Project (Laramie, Wyoming)
For Albany County, Wenck Associates, Inc. evaluated the
effectiveness of the low carbon soils in removing nitrate from
wastewater discharged from one septic system. Many houses
and several rural subdivisions with septic systems east of
Laramie lie within the Casper Aquifer Protection Area. These
subdivisions are either constructed on Casper outcrop or on a
thin veneer of unconsolidated sediments that overlie the Casper
Formation. Albany County initiated this study due to potential
contamination of the Casper Aquifer from nitrate released from
the septic systems. In collaboration with county staff, Wenck
selected the system given its hydrogeologic setting over Casper
outcrop, typical infiltrator system construction, and landowner
willingness. Two test holes were drilled upgradient of the leach
field and six lysimeters were installed below the septic system
at multiple depths to assess nitrate attenuation through the
vadose zone of the overlying sediments and Casper Formation.
Moisture and soils testing during 2018 indicated the vadose
zone at this site was approximately 39% efficient in removing nitrogen to a depth of 35 feet, and

3.1

CASPER AQUIFER PROTECTION PLAN UPDATE
CITY OF LARAMIE, WY
Stantec Qualifications
September 30, 2021
that the unconsolidated sediments were not removing enough nitrogen to protect the Casper
Aquifer from nitrate contamination.


Casper Aquifer Nitrate Loading Evaluation (Laramie, Wyoming)
For the City of Laramie, Wenck Associates, Inc. evaluated the potential impact of nitrate loading
to its municipal wells in the Casper Aquifer due to both current residential and future buildout. A
2018 Wenck septic system impact study indicated that insufficient nitrogen removal by the
unsaturated Casper Formation and overlying sediments may allow nitrate contamination of the
Casper Aquifer. One of Wenck’s recommendations from that study was to estimate nitrate loading
to the Casper Aquifer in the area for the purpose of evaluating appropriate residential density for
future development as warranted. Utilizing the Wehrmann model and appropriate hydrogeologic
data for the area, Wenck estimated the nitrate concentrations at the City’s municipal wellfields
under current and future buildout scenarios. The future buildout scenarios considered
development of the Casper Aquifer Protection Area in 2 acre, 5 acre, and 35 acre lots. Results of
the modeling indicated that using larger lots limits the overall nitrate loading to the aquifer and
does less to increase local nitrate concentrations at the City’s wellfields.



Uranerz Nichols Ranch Source Water Assessment Protection Plan (Wright, Wyoming)
For Uranerz, Lidstone and Associates, Inc. prepared a Source Water Assessment and Protection
Plan for its public water supply located at its Nichols Ranch uranium mining facility near the
Pumpkin Buttes in the Powder River Basin. For the purpose of evaluating the susceptibility of its
water source to contamination, Lidstone assessed the source water area associated with its
Wasatch Formation well, identified the contaminant inventory zones, and inventoried potential
contaminants at Uranerz’s operation.



Belvoir Ranch Groundwater Grant Exploration (Cheyenne, Wyoming)
For the City of Cheyenne and the Wyoming Water Development Commission, Lidstone and
Associates, Inc. completed a
hydrogeologic assessment of the Casper
Aquifer which lies along both the western
margin of the Belvoir Ranch property and
the eastern margin of the Laramie Range.
Historically, sites along the eastern margin
of this and other Wyoming ranges have
typically been written off due to fault
severing of the aquifer and limited
groundwater storage within the hanging
wall atop the typical range bounding thrust
faults. Based on detailed hydrogeologic
analysis of limited data, Lidstone identified
five potential drilling sites to test the
productivity of the Casper Aquifer. Test
drilling to depths between 1,130 and 1,348 feet at two of the five sites indicated water quality
conditions are excellent, and that high capacity wells (600 gpm+) can be completed in this area to
obtain water from the Casper Aquifer. This project also involved a 30 day pump test of the Lone
Tree No. 1 well which revealed no quantifiable impact on a nearby spring.
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Belvoir Ranch Casper Aquifer Level II Project (Cheyenne, Wyoming)
For the City of Cheyenne and the Wyoming Water Development Commission, Lidstone and
Associates, Inc. continued the hydrogeologic exploration of the Casper Aquifer on Belvoir Ranch
that began under the groundwater grant project. Prior exploration, drilling at the ranch had
revealed that the aquifer would yield significant quantities of groundwater from the Lone Tree
Creek area, but also suggested that the aquifer yield to the south may be limited. Given the
Ogallala Formation cover, the structure and hydrogeologic conditions of the Casper Aquifer are
masked. To identify preferred test well
drilling locations, Lidstone teamed with
Zonge International to complete both
seismic reflection and CSAMT or
electrical resistivity surveys of five areas
that appeared to have enhanced aquifer
permeability based on hydrogeologic
mapping. Drilling and aquifer testing
indicated the Casper Aquifer will yield
water in areas south of Lone Tree
Creek. The four test wells were drilled to
depths ranging from 2,042 to 3,178 feet.
Of the test wells completed, Duck Creek
3-1 yielded 200 gpm during a weeklong
constant rate test, Lone Tree Fault 1-2
yielded approximately 40 gpm during
development, Goose Creek 2-2C yielded
100 gpm during a week long constant
rate test, and Lone Tree Fault 1-5
yielded 75 gpm.

CONFLICTS OF INTEREST

Stantec is currently representing the City in a water rights interference claim. Both the City attorney and
outside counsel have indicated that there is no conflict of interest as it relates to the work requested under
this RFQ.
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4.0 SCHEDULE
Assuming a Notice to Proceed of November 1, 2021, Stantec will meet the proposed schedule as directed
by the City and County. The final report will be presented by or before December 31, 2022. Obtaining
stakeholder concurrence on policy recommendations will likely be a key scheduling issue. Stantec will
work through the public meetings process to facilitate agreement between stakeholders. Stantec has the
staff and availability to complete this project on time and within budget. A bar graph schedule is presented
on Figure 1.
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FIGURE 1 - PROJECT SCHEDULE
Step Description
Assigned Staff and Projected Workload %
Anticipated NTP: 11/1/2021
Task 1 - Casper Aquifer Protection Plan Update
1 Review the City and County CAPPs
M. Stacy (80%); C. Cannan (20%)
Tech Memo submitted on issues to address
M. Stacy (100%)
2 Review pertinent documents completed since 2008
M. Stacy (20%); C. Cannan (40%); F. Tremblay (40%)
3 SEO Well Log review and western boundary revision
C. Cannan (100%)
4 Contaminant Inventory and revision
F. Tremblay (100%)
5 Western Boundary revision using hydrogeologic info
M. Stacy (20%); C. Cannan (40%); F. Tremblay (40%)
6 Prepare City and County specific sections of the CAPP
M. Stacy (20%); C. Cannan (40%); F. Tremblay (40%)
7 Prepare draft policy recommendations
M. Stacy (40%); C. Lidstone (40%); A. Mackinnon (20%)
8 Prepare updated CAPP
M. Stacy (20%); C. Cannan (40%); F. Tremblay (40%)
DRAFT CAPP submitted for stakeholder review
Task 2 - CAPP Stakeholder Involvement
1 Communication
M. Stacy (100%)
Weekly/Monthly Updates sent to stakeholders
M. Stacy (100%)
2 Present updated CAPP to City and County Planning
M. Stacy (60%), C. Lidstone (20%), A. Mackinnon (20%)
3 Present updated CAPP and policy to stakeholders
M. Stacy (30%); C. Lidstone (20%); A. Mackinnon (50%)
4 Present updated CAPP to City Council and County Commissioners M. Stacy (60%), C. Lidstone (20%), A. Mackinnon (20%)
5 Prepare revisions to regulations and ordinances
M. Stacy (40%), C. Cannan (20%); C. Lidstone (20%), A. Mackinnon (20%)
6 Prepare revisions to the APOZ as needed
M. Stacy (40%): C. Cannan (60%)
7 Prepare amendments to county regulations
M. Stacy (40%), C. Cannan (20%); C. Lidstone (20%), A. Mackinnon (20%)
8 Complementary regulatory review
C. Lidstone (50%); A. Mackinnon (50%)
9 Submit final updated CAPP to Wyoming DEQ for approval
M. Stacy (50%); C. Cannan (50%)
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5.0 PROJECT COST ASSUMPTIONS
Based on the RFQ and our proposed technical approach, Stantec has prepared a cost estimate to
complete the work. The cost estimate and appropriate rate sheets have been submitted with our proposal
in a separate sealed envelope. We propose to complete the work on a time and materials basis with a
Not to Exceed total budget. We currently do not know how much background material will need to be
reviewed nor how contentious the proposed
policy recommendations may be. Stantec will
provide monthly budget progress reports and will
work with the City and County to address how
these uncertainties will affect project costs as
estimated.
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6.0 SUMMARY
Stantec has assembled a team of technical experts and has the local experience to meet the goals of this
project. Besides our technical expertise, we have presented a project team that understands the
complexities of the issue and can address the need for compromise based on technical merit. Ms.
MacKinnon is an experienced journalist, facilitator and an expert on Wyoming water and water law and
has spent over 40 years of her career focused on Wyoming interests. The Stantec project team includes
geologists and hydrogeologists with experience in addressing not only groundwater development and
protection issues but also the preparation of source water assessment and protection plans. Most
importantly this team has leadership who can find policy consensus. Our experience has been obtained
through:


Completing source water assessments for more than 100 public water systems in Wyoming for
the Wyoming Department of Environmental Quality.



Exploring the Casper Aquifer on Belvoir Ranch west of Cheyenne. 40 years of experience in
addressing groundwater related issues in nearly every geological province within the State of
Wyoming.



Working with public water systems such as the Towns of Laramie, Pine Bluffs, Burns, Dixon,
Baggs, Ten Sleep, Cheyenne, Bairoil, Carpenter, Jackson, Kaycee and Baggs among numerous
others to complete their potable water systems. In all cases source water protection is a
consideration.



Communicating with the public on various projects and presenting findings to Planning and
Zoning commissions as well as County Commissioners in Wyoming, Colorado, and Oregon.
Finally, Stantec is committed to work
with you to identify and refine the
boundaries for the source water
protection area and develop prudent
policy measures to protect the Casper
Aquifer. We look forward to
collaborating with you.
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Mark Stacy PG RG
Senior Hydrogeologist
26 years of experience · Fort Collins, Colorado

Mr. Stacy is a registered professional geologist and has over
25 years of experience in groundwater development and

hydrogeologic investigations including source water
protection. Having completed water supply
investigations in Wyoming, Colorado, Minnesota,
Utah, Arizona, California, Texas, Idaho, Oregon, and
Nevada, he is experienced in all facets of
groundwater development. His areas of expertise
include hydrogeologic investigations, groundwater
availability and well siting studies, geologic mapping,
aerial photo interpretation, water supply well and
wellfield design, infiltration gallery design, Ranney
well design, geologic and hydrogeologic logging, well
development, aquifer testing and analysis, surface
and groundwater sampling, water well rehabilitation,
and groundwater modeling. In addition to his
hydrogeologic experience, he has completed mineral
reserve evaluations, mine permitting projects,
construction dewatering system design, water quality
evaluations, water rights studies, and due diligence
investigations.

EDUCATION
BS, Geology, Augustana College, Rock Island, Illinois,
United States, 1992
MS, Geology/Water Resource, University of Wyoming,
Laramie, Wyoming, United States, 1994

REGISTRATIONS
Professional Geologist #PG-3440, State of Wyoming,
5/31/01-12/31/21

MEMBERSHIPS
Member, National Ground Water Association, 19959/30/22

PROJECT EXPERIENCE
SOURCE WATER PROTECTION & PLANNING
Wyoming Source Water Assessment and Protection
Program | Wyoming, United States
For the Wyoming Department of Environmental Quality
and in conjunction with Trihydro Corporation, Lidstone
and Associates, Inc. reviewed and prepared source
water assessments for approximately 117 of the public
water systems in Wyoming that volunteered to participate
in the program. For the purpose of identifying potential
contaminant pathways, Lidstone conducted contaminant
inventories, identified groundwater and surface water
points of diversion, identified source water areas based
on hydrogeologic conditions, prepared contaminant
inventory zones, contacted local public water system
personnel, and prepared final individual water system
assessment reports. For this project, Mr. Stacy reviewed
existing stamped source water delineations, prepared
surface and groundwater delineations for those systems
that previously had none, coordinated the project with
Trihydro staff, and managed staff in preparation of
delineations and final assessment reports.
Pine Bluffs Source Water Assessment and Protection
Plan Update | Wyoming, United States

Professional Geologist #793799-2250, State of Utah,
6/14/11-3/31/23

Stantec has been working with the Town of Pine Bluffs to
update their original 2004 source water assessment and
to revise a 2014 protection plan in concert with the
Wyoming Rural Water Association. Stantec has updated
the source water assessment and is awaiting review
comments on the draft document that has been provided.
Wyoming Rural Water will be completing the update to
the original protection plan that Lidstone and Associates
developed in 2014.

Registered Geologist #G1953, State of Oregon, 1/4/021/31/22

Platte River Basin Planning Project | Wyoming, United
States

Professional Geologist #GEO 9578, State of California,
1/16/18-2/28/22
Professional Geologist #PGL-1356, State of Idaho,
1/14/10-2/18/22

Registered Geologist #2009002600, State of Missouri,
1/29/09-4/30/23
Professional Geologist #53451, State of Minnesota,
4/21/16-6/30/22
Professional Geologist #892, State of Kansas, 3/7/166/30/23
Professional Geologist #2109, State of Arkansas,
12/10/20-6/30/22

For the Wyoming Water Development Commission and
in coordination with Trihydro Corporation, Inc., Lidstone
and Associates, Inc. prepared a thorough profile of
surface and groundwater use, and assessed
groundwater availability throughout the subbasins of the
Platte River Basin of southeastern Wyoming. This
investigation involved developing estimates of surface
and groundwater use for both domestic and municipal
users in the basin

based on the number of domestic wells and interviews
with public water system operators. For the
groundwater availability aspect of the project, Lidstone
reviewed relevant geologic and hydrogeologic
documents, water rights, high capacity well locations,
and water quality conditions; and developed recharge
assessments for the various aquifers in each subbasin.
This analysis also included a review of the pertinent
interstate water agreements and an assessment of their
impact upon future groundwater development in the
basin. For this project Mr. Stacy prepared estimates of
surface and groundwater use for domestic and
municipal users, evaluated the hydrogeology of the
basin, identified potential areas and aquifers for future
groundwater development, and prepared the final
technical memorandum.
Uranerz Nichols Ranch Source Water Assessment
Protection Plan | Wyoming, United States
For Uranerz, Lidstone and Associates, Inc. prepared a
source water assessment and protection plan for its
public water supply located at its Nichols Ranch
uranium mining facility located near the Pumpkin Buttes
in the Powder River Basin. For the purpose of
evaluating the susceptibility of its water source to
contamination Lidstone assessed the source water area
associated with its Wasatch Formation well, identified
the contaminant inventory zones, and inventoried
potential contaminants at Uranerz’s operation. Mr.
Stacy was responsible for completing the source water
assessment and protection plan.

WATER SUPPLY WELLS
Shoshone Groundwater Development Level II Project |
Wyoming, United States
For the Shoshone Utilities Organization and the
Wyoming Water Development Commission, we
completed a well siting investigation and water system
evaluation for the principal utility serving Fort Washakie
and surrounding areas on the Wind River Indian
Reservation. The purpose of this project was to
complete a high capacity municipal supply well to
provide redundancy as the tribal utility was in the
process of installing a new water treatment plant and
infiltration gallery along the South Fork of the Little Wind
River. Wenck identified 14 potential well sites to target
the Quaternary, Nugget, Tensleep, and/or Madison
aquifers. A completed 3,435 foot deep well targeting the
Tensleep Aquifer revealed this aquifer is capable of
yielding 400+ gpm of high quality groundwater for the
project.
Belvoir Ranch Groundwater Grant Exploration |
Wyoming, United States
For the City of Cheyenne and the Wyoming Water
Development Commission, Lidstone and Associates,
Inc. completed a hydrogeologic assessment of the
Casper Aquifer which lies along both the western
margin of the Belvoir Ranch property and the eastern
margin of the Laramie Range. Historically, sites along
the eastern margin of this and other Wyoming ranges

have typically been written off due to fault severing of
the aquifer and limited groundwater storage within the
hanging wall atop the typical range bounding thrust
faults. Based on detailed hydrogeologic analysis of
limited data, Lidstone
identified five potential drilling sites to test the productivity
of the Casper Aquifer. Test drilling to depths between
1,130 and 1,348 feet at two of the five sites indicated
water quality conditions are excellent, and that high
capacity wells (600 gpm+) can be completed in this area
to obtain water from the Casper Aquifer. This project also
involved a 30 day pump test of the Lone Tree No. 1 well
which revealed no quantifiable impact on a nearby
spring. For this project, Mr. Stacy completed the
hydrogeologic assessment, sited the wells, managed the
drilling and construction of the test wells, oversaw the
test pumping, and prepared the final hydrogeologic report.
Belvoir Ranch Casper Aquifer Level II Project | Wyoming,
United States
For the City of Cheyenne and the Wyoming Water
Development Commission, Lidstone and Associates, Inc.
continued the hydrogeologic exploration of the Casper
Aquifer on Belvoir Ranch that began under the
groundwater grant project. Prior exploration drilling at the
ranch had revealed that the aquifer would yield
significant quantities of groundwater from the Lone Tree
Creek area, but also suggested that the aquifer yield to
the south may be limited. Given the Ogallala Formation
cover, the structure and hydrogeologic conditions of the
Casper Aquifer were masked. To identify preferred test
well drilling locations, Lidstone teamed with Zonge
International to complete both seismic reflection and
CSAMT or electrical resistivity surveys of five areas that
appeared to have enhanced aquifer permeability based
on hydrogeologic mapping. Drilling and aquifer testing
indicated the Casper Aquifer will yield water in areas
south of Lone Tree Creek. The four test wells were drilled
to depths ranging from 2,042 to 3,178 feet. Of the test
wells completed, Duck Creek 3-1 yielded 200 gpm during
a weeklong constant rate test, Lone Tree Fault 1-2
yielded approximately 40 gpm during development,
Goose Creek 2-2C yielded 100 gpm during a week long
constant rate test, and Lone Tree Fault 1-5 yielded 75
gpm. For this project, Mr. Stacy completed the
hydrogeologic assessment, worked with Zonge on the
identification of the drill sites, obtained the necessary
permits, managed the drilling, construction, development,
and aquifer testing of the wells, and prepared the final
hydrogeologic report.
Beaver Dam Wash Groundwater Availability Study |
Utah, United States
For EnerConnect, Mr. Stacy conducted a hydrogeologic
assessment of and designed two wells for a site in
southern Utah to evaluate whether sufficient water could
be developed without negatively affecting other
groundwater users or surface water resources in Beaver
Dam Wash in neighboring Arizona and Nevada. Only
one, shallow well was located on the property. Mr. Stacy
identified the Quaternary alluvium as the primary

aquifer, but on the basis of hydrologic data indicating
the wash is a losing stream and the lack of wells in the
area, recommended installing both an exploration test
and observation well to evaluate the hydrogeologic
characteristics of the three local aquifers. Results of
well installation and aquifer testing indicated the area
was likely capable of supporting several 1,500 gpm
production wells.
Indian Paintbrush Water Supply Level II | Wyoming,
United States
Our team evaluated the hydrogeologic conditions
associated with two existing Indian Paintbrush Water
District wells and completed a well siting study for the
purpose of completing a new test well for the district.
The district's wells yield approximately 65 gpm, but the
production of one of the wells had been declining and
the district was in need of an additional high capacity
well. Having completed a hydrogeological assessment
and lineament analysis, we identified seven potential
sites for test hole/test well drilling. The complex
geologic setting of this area made the successful
completion of a high yielding well uncertain. Following
test hole drilling, Wenck collaborated with Thomas
Drilling on the construction and testing of a 365-foot
Amsden Formation well for the district. Stepped and
constant rate aquifer testing of the well indicated it
would sustain a 184 gpm production rate, or
approximately three times the target yield.

NITRATE ASSESSMENTS
Albany County Septic System Impact Analysis Project |
Wyoming, United States
For Albany County, Wenck evaluated the effectiveness
of the low carbon soils in removing nitrate from
wastewater discharged from one septic system that
overlies the Casper Aquifer east of Laramie, Wyoming.
Many houses and several rural subdivisions with septic
systems east of Laramie lie within the Casper Aquifer
Protection Area. These subdivisions are either
constructed on Casper outcrop or on a thin veneer of
unconsolidated sediments that overlie the Casper
Formation. Albany County initiated this study due to
potential contamination of the Casper Aquifer from
nitrate released from the septic systems. In collaboration
with county staff, Wenck selected the system given its
hydrogeologic setting over Casper outcrop, typical
infiltrator system construction, and land-owner
willingness. Two test holes were drilled upgradient of the
leach field and six lysimeters were installed below the
septic system at multiple depths to assess nitrate
attenuation through the vadose zone of the overlying
sediments and Casper Formation. Moisture and soils
testing during 2018 indicated the vadose zone of the
overlying sediments and Casper Formation. Moisture
and soils testing during 2018 indicated the vadose zone
at this site was approximately 39% efficient in removing
nitrogen to a depth of 35 feet, and that the
unconsolidated sediments were not removing enough
nitrogen to protect the Casper Aquifer from nitrate
contamination. For this project, Mr. Stacy selected the
septic system, directed lysimeter construction, and
completed the final report for the property.

Casper Aquifer Nitrate Loading Evaluation | Wyoming,
United States
For the City of Laramie, Wenck evaluated the potential
impact of nitrate loading to its municipal wells in the
Casper Aquifer due to both current residential and future
buildout. A 2018 Wenck septic system impact study
indicated that insufficient nitrogen removal by the
unsaturated Casper Formation and overlying sediments
may allow nitrate contamination of the Casper Aquifer.
One of Wenck’s recommendations from that study was to
estimate nitrate loading to the Casper Aquifer in the area
for the purpose of evaluating appropriate residential
density for future development as warranted. Utilizing the
Wehrmann model and appropriate hydrogeologic data for
the area, Wenck estimated the nitrate concentrations at
the City’s municipal wellfields under current and future
buildout scenarios. The future buildout scenarios
considered development of the Casper Aquifer Protection
Area in two acre, five acre, and 35 acre lots. Results of
the modeling indicated that using larger lots limits the
overall nitrate loading to the aquifer and does less to
increase local nitrate concentrations at the City’s
wellfields. For this project, Mr. Stacy supervised the
modeling and reporting efforts.

Christopher Lidstone PG
Principal/Geologist
40 years of experience · Fort Collins, Colorado

Chris is a Principal Geologist with Stantec and had
previously founded an engineering, geology and
water resource consulting firm based out of Fort
Collins, Colorado. His 40 years of professional
experience covers a wide range of specialized, yet
interrelated fields of study which include fluvial
geomorphology, surface and ground water
hydrology, river mechanics, water supply and
irrigation system analysis, geology, geochemistry,
sedimentology, erosion and sedimentation, minedland reclamation, environmental studies and wetland
assessments, agriculture and land use assessments,
as well as environmental regulation. His specialty
experience has included hydraulic studies and river
stabilization, river restoration, bioengineering,
preparation of wetland designs, reclamation of
disturbed lands, evaluation and mitigation of
geochemical problems associated with surface and
ground water contamination, analysis of geomorphic
stability of land forms and rivers, in addition to
hydrologic and hydraulic analysis of natural rivers
and control structures to determine short-term and
long-term stability. Over the last 40 years, Chris has
been responsible for environmental and water
resources projects on large and small rivers,
watershed planning studies, reclamation of disturbed
lands and land development projects.
Chris’s experience in surface and ground water
hydrology has made him familiar with federal, state
and county permitting procedures and regulations.
He has completed projects for municipal, federal and
state agencies as well as private clients including the
mining industry. He has provided expert witness
testimony in civil court, federal district court, and at
the county level.

PROJECT EXPERIENCE
MUNICIPAL WATER SUPPLY AND
DISTRIBUTION
Mr. Lidstone has served as the project manager
and principal scientist for many of the firm’s water
development, supply, and municipal engineering
studies since 1986. He has addressed water supply,
transmission, distribution and water storage studies
for small towns and municipalities, the WWDC,
federal government (BLM, USFS, USGS), irrigation
districts, water improvement districts, subdivisions
and individual landowners in California, Colorado,
Idaho, Nebraska, Oregon, and Wyoming. Over the
course of these studies, Mr. Lidstone performed or
directed geologic evaluations, hydrogeologic and
water quality studies, supervised design engineering
and the preparation of construction designs for
municipal water supply and distribution projects.
Example projects include:

•

Principal-in-charge Paleozoic and deep
Mesozoic well siting and completions for City of
Cheyenne, Belvoir Ranch, Shoshone Utility
Organization (Fort Washakie), Town of
Greybull, Big Horn Regional Water System,
Squaw Creek Water District.

•

Principal-in-charge for Little Snake River
Regionalization Study, Level II.

•

Principal-in-charge Town of Baggs water and
sewer expansion and replacement project
incorporating over 14,000 linear feet of water
and 9,000 linear feet of sewer.

•

Principal-in-charge for municipal water supply,
transmission, telemetry, treatment, distribution
and storage upgrade planning studies and
projects for the Towns of Cheyenne, Fort
Washakie (Shoshone Utilities Organization),
Hawk Springs, Afton, Pine Bluffs, Hyattville,
Bairoil, Burns, Ten Sleep, Dixon, Baggs, Lander
and Carpenter.

•

Principal-in-charge for Platte-Goshen County
Water Utility Regionalization and Southern
Bighorn Basin Water Supply Project.

•

Preparation of preliminary and final designs,
plans and specifications for six recent water and
sewer improvement projects for the Town of
Pine Bluffs. These projects have included over
17,000 LF of new Ultra Blue PVC transmission

EDUCATION
BA, Geological Sciences and Classics, Cornell
University, Ithaca, New York, United States, 1978
MS, Fluvial Geomorphology, Colorado State University,
Fort Collins, Colorado, United States, 1981

REGISTRATIONS
Professional Geologist, State of Wyoming
Certified Professional Geologist, American Institute of
Professional Geologists

line, 8,000 LF of replacement C900 mains, 14,000 LF of
sewer mains, chlorination facilities, and new telemetry.

•

•

Investigation, rehabilitation design, and construction
services for Ten Sleep, Dixon and Baggs. These
projects included principal oversight and technical
support for evaluation of source supply, construction
of new transmission lines and replace water
distribution and sewer lines, water treatment, SCADA
and storage facilities.
Design and construction of source water supply
infiltration galleries for the Towns of Ontario, Oregon
(15 mgd), Baggs (200,000 gpd), Dixon, (50,000 gpd),
and Evanston (2 mgd), Wyoming; Manitou Experiment
Station, USFS, Colorado.

•

GROUNDWATER INVESTIGATIONS
As principal hydrogeologist, Mr. Lidstone has been involved
in complex groundwater studies since 1982 and has served
as an expert witness on groundwater-related projects in
Nebraska, Oregon, and Wyoming. Some example projects
include:

•

Wind/Bighorn Water Basin Planning project involving
delineation of irrigated lands; water usage estimates for
domestic, municipal, and recreational uses;
groundwater availability assessment; and future water
use and storage opportunities.

•

Hydrogeologic investigation of alluvial well field
opportunities for Idaho Power (Idaho), Manitou
Experiment Station (Colorado), Squaw Creek
Subdivision (Wyoming), Dixon (Wyoming), Baggs
(Wyoming), Laramie County School District (Wyoming),
City of Greeley (Colorado), Tolo Subdivision (Oregon),
Bairoil (Wyoming) among others.

•

Platte River Water Basin Planning project that involved
assessment of groundwater availability, and domestic,
municipal, and recreational water use determinations.

•

Surface water/groundwater balance in the North Platte
River Basin to ensure protection of water rights in
accordance with the Wyoming-Nebraska Interstate
Compact.

•

Groundwater modeling (PLASM and MODFLOW)
studies for Mobil Coal, Amax Coal, the States of
Wyoming and Oregon, Rogue Aggregates, Teichert
Sand and Gravel, and the Public Service Company of
Colorado.

•

Groundwater supply investigations for Big Horn
Regional, Towns of Dixon, Bairoil, Greybull, Ten Sleep,
Hyattville, Hawk Springs, Pine Bluffs and Cheyenne,
Wyoming; Umetco Minerals, Inc., Natrona County,
Wyoming.

•

Hydrogeologic studies and impact assessments for
basalt rock quarries in western Oregon.

•

Hydrogeologic studies, contamination, acid drainage
and impact assessment for hard rock mines in Idaho,
Oregon, Utah, and Wyoming.

•

Water balance study to assess surface water flow loss
to the groundwater system as a result of underground
mining at Horse Creek, Wyoming.

HYDROLOGY AND FLUVIAL GEOMORPHOLOGY
Mr. Lidstone has been actively involved in numerous
projects related to streambank erosion and geomorphic
stability of fluvial systems. While completing these projects,
he was responsible for the field data collection, analysis of
hydrologic and geomorphic parameters, development of
hydrologic storm events, evaluation and design of drainage
structures, and development of geomorphic guidelines for
drainage networks. He is familiar with the erosion and
sedimentation problems of the southwest and has
performed hydrologic and environmental studies in
southern California, northern Nevada, southwestern Utah,
and north central New Mexico. His wetland studies have
addressed nearly every climatic environment, including
humid western Florida, arid central Wyoming, and
mountainous west central Utah. Some example projects
include:

•

Watershed studies for Boulder Creek (Colorado),
Gooseberry Irrigators (Wyoming), Fossil Creek
(Colorado), Tippecanoe River/Shaffer Lake (Indiana),
Rio Grande Basin (Colorado), Alamosa River
(Colorado), Provo River (Utah), Willamette River
(Oregon) and Rogue River (Oregon).

•

Geomorphic, hydraulic, and sediment transport
evaluation of the effects of dredging on the stability of
the Apalachicola River in northwest Florida and the
habitat of migratory sea bass, the local oyster
population, alligators, and several endangered plants
within the riparian zone.

•

•

Geomorphic analysis, watershed evaluation and
sediment yield analysis for the hydraulic modeling of
design alternatives for a flood relief project along the
Napa River near Napa, California. The evaluation
included the review of US Army Corps of Engineers
hydrology, data collection program, and hydraulic
modeling.
Hydraulic and geomorphic analysis of the Monroe
Creek stream relocation project in Idaho. The
geomorphic analysis involved a determination of
potential stream migration and an assessment of
channel bed and bank stability. Preliminary designs
addressed the construction of a new bridge crossing,
widening of a state highway, relocation of the creek
and construction of a bike path.

Hydrologic, geomorphic and hydraulic analyses of a
three-mile reach of the Animas River near Durango,
Colorado. The study developed into a river stabilization
and site reclamation plan as part of the 404 permitting
process.

GEOLOGIC MAPPING AND HAZARD
EVALUATION
Mr. Lidstone has been actively involved in geological and
geomorphic studies since 1977, first as an exploration
geologist for the mining industry and later as a
hydrogeologic consultant. Mr. Lidstone has geologically
mapped over 400 square miles in the US, Mexico and
Canada and has been involved in mining consulting from
the exploration, production, reclamation, and
environmental point of view. His field experience involved
the geologic mapping and interpretation of igneous,
metamorphic, and sedimentary terrain in Alaska,
Arkansas, California, Colorado, Idaho, Mississippi, New
York, Oregon, Tennessee, Utah, Wyoming, Mexico and
northern Saskatchewan, Canada. As a geologist Mr.
Lidstone has logged over 13,000 feet of diamond drill core
and cuttings for both exploration geology and groundwater
evaluation projects.
His recent drilling projects have included studies in
Sweetwater, Big Horn, Hot Springs, Laramie, Teton,
Fremont, Carbon and Natrona Counties, Wyoming; Oneida
and Washington Counties, Idaho; and, Summit County,
Colorado.
Mr. Lidstone has performed geologic hazard investigations
and slope stability studies for private, state, and federal
clients throughout the United States. Studies have
addressed site development hazards, ongoing instability
and structure sitings. Several examples of his more recent
studies include:

•

Ongoing landslide and slope stability investigation at a
landfill site near Beaverton Oregon; landslide and
slope instability study near Banks, Oregon. Protection
of waterway, dam siting and long-term slope changes
addressed in remediation program.

•

Geologic hazard and soils study for Riverton East
proposed irrigation district.

•

Sediment production, delivery and watershed
modeling, Lake Shaffer and Tippecanoe River
watershed, northern Indiana.

•

Geologic hazard studies for several mountain
subdivisions in Summit County, Colorado.

•

Debris flow modeling effort and site evaluation,
Boulder Creek, Baker County, Oregon.

GEOCHEMISTRY AND WATER QUALITY
EVALUATIONS
Mr. Lidstone is well versed in geochemistry, water quality
and adverse quality discharge issues throughout the
United States. His geochemical studies have included salt
and phosphate loading to both surface and groundwater
systems, kinetics and thermodynamics of geothermal
systems, and long-term water quality changes for both
hard rock and uranium-mined aqueous systems. Acid mine
drainage mitigation and wetland designs have been
completed for coal, uranium, bentonite, copper, and gold
mines. He has testified on the impacts of salt loading to
perennial, intermittent and ephemeral streams in
Wyoming.

He has completed unsaturated flow studies for landfills,
tailings waste disposal projects, and wastewater lagoons
throughout the western United States.
Salt Loading Study: Mobil Alternative Energy –
CO. Mr. Lidstone was the project manager on a
proposed oil shale reservoir along Elk Creek,
tributary of the Colorado River. His primary
responsibilities were to evaluate the downstream
water quality impacts of reservoir construction and
determine net salt loading to the receiving waters
using the US Bureau of Reclamation Colorado River
Salinity Model.
Hot Springs State Park – WY. Mr. Lidstone was the
project manager and lead scientist on a geochemical
evaluation of the Big Spring water quality. This study
led to preliminary and final designs for a hot mineral
water transmission, distribution, and treatment
design. The $2.2M construction project was
completed in 2006.
Breckenridge Ski Area – CO. Mr. Lidstone
completed unsaturated flow characteristics and
contaminant transport studies for the Breckenridge
and Keystone Ski Areas, Summit County, Colorado.
These projects involved the final design and
installation of lysimeters and a shallow groundwater
monitoring program to satisfy the requirements of
the Colorado Department of Health.
Wildcat Creek, Powder River Basin – WY. Mr.
Lidstone provided expert witness services on
surface and groundwater hydrology and water
quality impacts related to Coal Bed Methane
Discharges within Wildcat Creek Basin in northeast
Wyoming.
Rule Making, Environmental Quality Council –
WY. Mr. Lidstone provided expert witness services
on water quality standards as they apply to perennial
stream flow versus ephemeral stream flow. His
testimony addressed the concept of washover, initial
flush and recessional flow water quality.

SUMMARY
Mr. Lidstone’s experience in surface and
groundwater hydrology has made him familiar with
federal, state, and county permitting procedures and
regulations. He has completed projects for
municipal, federal, and state agencies as well as
private clients including the mining industry. He has
provided expert witness testimony in civil court,
federal district court, and at the county and state
level in Colorado, Nebraska, Oregon, Utah, and
Wyoming. He has completed water resource and
geologic projects in 25 states and several foreign
countries.

PUBLICATIONS
Lidstone, Christopher D. Abby Korte. Water and Sediment
Control Systems. (Chapter 16.4) in SME Mining
Engineering Handbook, Third Edition, ed. Peter Darling,
Society for Mining, Metallurgy and Exploration, Inc.,
Littleton CO., 2011.

Lidstone, Christopher D. Applied Geomorphology:
Hydrologic Design Considerations to the Stabilization
and Reclamation of Mining Disturbed Lands. Keynote
Presentation. OSM Conference, National Interactive
Forum on Geomorphic Reclamation. Farmington, NM.
September 12-14, 2006.
Wampler, P., E. Schnitzer, D. Cramer, C. Lidstone. A
Meander Cutoff into a Gravel Extraction Pond,
Clackamas River, Oregon: lnstream and Floodplain
Mining Implications. Paper presented at the 2006 SME
Annual Meeting, St. Louis, Missouri, 2006.
Lidstone, C.D., M. Pole. In-Stream Mining: The Trial and
Tribulations of the Federal Permitting Process: A Case
Study: Umpqua River Navigation. Paper presented at
the 2006 SME Annual Meeting, St. Louis, Missouri,
2006.
Gibbens, G.A., Hyde, B., Thompson, K., Lidstone, C.D.
River Restoration Planning for the Rio Grande
Headwaters, Colorado. Paper presented at the Rio
Grande Restoration Vision Workshop hosted by the
World Wildlife Fund and Alliance for the Rio Grande
Heritage, Albuquerque, New Mexico, 2002.
Ferris, F.K., C.D. Lidstone, C.M. Jones. Small Drainage
Waterway Construction. Handbook of Western
Reclamation Techniques, F.K. Ferris, ed., USDI Office of
Surface Mining, Washington, D.C., 1996, pp. 11-67 - 74.
Lidstone, C.D., C.M. Jones. Hillslope Shaping and
Morphology. Handbook of Western Reclamation
Techniques, F.K. Ferris, ed., USDI Office of Surface
Mining, Washington, D.C., 1996, pp. 111-3 - 12.
Jones, C.M., C.D. Lidstone. Drop Structures. Handbook
of Western Reclamation Techniques, F.K. Ferris, ed.,
USDI Office of Surface Mining, Washington, D.C., 1996,
pp. 11-21 - 32.
Lidstone, C.D., C.M. Jones. Hydrologic Considerations in
the Design of Wetlands. Paper presented at the 15th
Annual Abandoned Mined Land Conference, Jackson,
Wyoming, 1993.
Lidstone, C.D. Design Concepts in Hillslope Morphology.
Paper presented at the 13th Annual Abandoned Mined
Land Conference, Lake Ozark, Missouri, 1991.
Lidstone, C.D., B.A. Anderson. Considerations in the
Design of Erosionally Stable channels on Reclaimed
Lands. Paper presented at the Evolution of Abandoned
Mine Land Technologies Symposium in Riverton,
Wyoming, 1989.
Lidstone, C.D. Stream Channel and Wetland
Reconstruction Techniques. Paper presented at the
Eighth Annual Meeting of the Society of Wetland
Scientists, Seattle, Washington, 1987.
Lidstone, C.D., P.M. Schmittdeil. Geomorphology and
Depth of Potential Downcutting, Green River Basin,
Wyoming. Open-file report, Wyoming Department of
Environmental Quality, Land Quality Division, Cheyenne,
Wyoming, 1984.

Lidstone, C.D. Stream Channel Reconstruction and
Drainage Basin Stability. Technical paper presented at
the AIME/GAGMO (Gillette Area Groundwater Monitoring
Organization) Symposium, Gillette, Wyoming, 1982.
Lidstone, C.D. Geomorphic and Hydraulic Controls
Associated with the Development of Alluvial Placer
Deposits. Technical paper presented to the USGS Branch
of Exploration Research, Lakewood, Colorado, 1981.

Catharine Cannan
Hydrogeologist
6 years of experience · Fort Collins, Colorado

Catharine has over 5 years of experience providing
geologic and hydrogeologic services in support of water
resource development. Her primary focuses include
water supply studies, groundwater modeling, and
subsurface investigations. She is well-versed in several
groundwater modeling approaches, including the use of
both analytical and numerical solutions, and has
completed modeling related to dewatering systems,
groundwater supply, source water assessment,
infiltration gallery design, and contaminant remediation.
In addition, she has worked on a wide range of projects
including ground stabilization, sediment transport
analysis, water quality sampling, aquifer testing,
production well development, and municipal well siting.

EDUCATION
BS, Geology and Geographic Information Systems,
Geosciences, University of North Carolina, Chapel Hill,
North Carolina, United States, 2014
MS, Groundwater Hydrogeology, Geosciences, Colorado
State University, Fort Collins, Colorado, United States,
2016
CERTIFICATIONS & TRAINING
40-HR HAZWOPER, Denver, CO, United States, 2017
MSHA Part 48, Green River, WY, United States, 2020
1-D and 2-D HEC-RAS, New Orleans, LA, United States,
2017

PROJECT EXPERIENCE
HYDROGEOLOGIC ASSESSMENTS
Popo Agie Level I Watershed Study, Phase II, Lander,
Wyoming, United States
Investigated the potential use of aquifer storage and
recovery technologies to seasonally store excess water
from the Popo Agie River. Responsible for evaluating the
water storage capacity of the underlying aquifers, selecting
potential sites, and compiling cost estimates. Results were
presented at a series of informational meetings, which
were attended by the local community.
Casper Aquifer Nitrate Loading Study, Laramie, Wyoming,
United States
Worked in conjunction with the City of Laramie to evaluate
potential nitrate discharges to the Casper Aquifer
associated with future housing developments.

Assisted in the design and installation of shallow
groundwater sampling devices below local septic
systems and in effluent modeling efforts. Several
modeling scenarios were considered, which included
varying lot sizes and nitrate loading for agricultural, rural,
and residential zoning. The final report helped foster a
wider understanding of the potential impacts that nitrate
loading from current and future growth could have on the
Casper Aquifer.
Source Water Protection Plan, Delano, Minnesota,
United States
Assisted with the city’s Wellhead Protection Area
investigation by modeling the public water supply system,
along with surrounding high-capacity wells, to delineate
the Drinking Water Supply Management Area. A subset
of the Metropolitan Council’s Metro Model 3 was updated
and refined to better represent localized geology and
water use in the area. Worked with the Minnesota
Department of Health to obtain data, review model
inputs, and discuss reporting requirements.
Assisted with the city’s Wellhead Protection Area
investigation by modeling the public water supply system,
along with surrounding high-capacity wells, to delineate
the Drinking Water Supply Management Area. A subset
of the Metropolitan Council’s Metro Model 3 was updated
and refined to better represent localized geology and
water use in the area. Worked with the Minnesota
Department of Health to obtain data, review model
inputs, and discuss reporting requirements.
Pilot Area Hydrogeologic Investigation, Glenrock,
Wyoming, United States
Designed and conducted a groundwater investigation to
characterize the impact of sub-surface grout injection on
the water pressure in underground mine voids.
Maintained state discharge permits and oversaw the
drilling, installation, development, and testing of 3
pumping wells and a series of monitoring wells within the
pilot area footprint. Monitoring and testing helped identify
the stratigraphy of the nested aquifer
system and the hydraulic connection between the
different aquifers. Helped develop a methodology to
dewater mine voids during reclamation and created an
early warning system to track near-surface groundwater
levels.

North Well Field Test Hole Drilling, Pine Bluffs, Wyoming,
United States
Directed a detailed hydrogeologic investigation which
identified potential sites for an alluvial production well to
supplement the town’s municipal water supply. Oversaw
the drilling of over 20 test holes, maintained field logs,
tracked groundwater levels, and analyzed alluvial material
thickness. Also completed the stepped and constant rate
aquifer testing of an existing production well in the area to
inform the design and pump selection for the new well.
Hunnicutt Hill Estates, Cheyenne, Wyoming, United States
Conducted a hydrogeologic investigation of Laramie
County Wyoming in support of a Chapter 23 Subdivision
Application for Hunnicutt Hill Estates, west of Warren
Airforce Base. Characterized the groundwater availability
and quality in the area, calculated groundwater and
wastewater travel times, designed the septic systems, and
identified nearby contamination sources.
ANC Mill Tailings Pond Hydrogeologic Investigation,
Riverton, Wyoming, United States
For the Wyoming Department of Environmental Quality,
completed a hydrogeologic and water quality investigation
to determine the extent of groundwater quality impacts at a
former nuclear tailings site. Field activities included the
evaluation, drilling, and construction of 14 new monitoring
wells, development of the wells, subsequent water quality
sampling, and testing of the wells. Analyzed results and
determined that groundwater contamination extends
farther north than previously anticipated, likely due to the
presence of preferential groundwater flow-paths.
Infiltration Gallery Design, Baggs and Dixon, WY
Developed a series of design recommendations for a bedmounted infiltration gallery, as part of a wider water supply
study requested by the Wyoming Water Development
Commission. Designs included considerations for size,
location, building material, construction, production, and
on-going maintenance.
Shagwa Lake Hydrogeologic Assessment, Red Feather
Lakes, Colorado, United States
Completed an assessment of geologic and hydrogeologic
conditions of Shagwa Lake and the surrounding area to
evaluate the likelihood of contamination by sanitary
sewage from nearby homes. Reviewed aerial
photographs, geologic records, groundwater well
information, and county septic tank permits to determine
that sewage contamination of the groundwater likely
contributed to the observed fish kills.
Dinklage Feed-Yard, Torrington, Wyoming, United States
Responsible for conducting quarterly water quality
sampling at a confined animal feeding operation and for
summarizing results in the annual groundwater monitoring
report required by the Water Quality Division of the
Wyoming Department of Environmental Quality. Also
compiles the annual Pollution Discharge Elimination
System report and assists with the property’s Nutrient
Management Plan.

London Mine Well Siting, Alma, Colorado, United States
Performed the site investigation and created a threedimensional geologic model characterizing the subsurface structure and tunnel locations for the London
Mine. The model was used to evaluate potential mine
dewatering well locations based on drill depths, geologic
contacts, aquifer thickness, proximity to mine tunnels,
land ownership, and surface access.

GEOMORPHIC ASSESSMENTS
Reconstructed Little Medicine Bow River Evaluations,
Wyoming, United States
Evaluation, quantification, and modeling of sediment
impairment on the Little Medicine Bow River, focusing on
a 3-mile reconstructed river reach in the Shirley Basin
uranium mining district. Catharine’s project work included
cross section surveying, soil sampling, and geomorphic
assessments. She was also responsible for the creation
of a HEC-RAS model to identify sediment loads being
delivered to the river by smaller tributaries as well as
cross-section, historic photographic comparison, and
temperature data analysis and reporting.

PUBLICATIONS
Cannan, C., Assessing Water Storage Discharge
Dynamics at the Catchment Scale under Complex
Wetting and Drying Conditions. Honors Thesis,
Presentation at the 12th Annual Anadarko Research
Symposium, Poster Presentation at the American
Geophysical Union Fall Meeting, 2014.
Cannan, C., Evaluating the Performance of Aquifer
Storage and Recovery in the Heterogeneous Subsurface
of the Denver Basin, 2016.

Frederique Tremblay GIT
Hydrogeologist
2 years of experience · Fort Collins, Colorado

Frederique has approximately 2 years’ experience in
groundwater development and hydrogeologic
investigations. She has completed water supply
investigations in both Wyoming and Colorado and has
experience in a wide range of hydrogeologic and
groundwater studies for a variety of projects and
clients. Her professional experience includes studies
related to groundwater availability and development,
production well construction and development, aquifer
testing and evaluation, construction and mine
dewatering, infiltration gallery design, monitoring well
installation, water quality monitoring and assessment,
hydrogeologic baseline characterization for mine
permitting, water rights and policy evaluation, and due
diligence.
Additionally, Frederique has experience preparing and
analyzing detailed geologic and aerial maps using
ArcGIS Pro and Google Earth. She has experience
working with several geological and hydrogeological
based software programs like AquiferTest Pro,
AquaChem, Log Plot, amongst others. She also has
strong MS Office capabilities using products like
Excel, Word, and PowerPoint.

EDUCATION
B.S., Environmental Geology/Watershed minor, Colorado
State University, Fort Collins, Colorado, United States,
2019

PROJECT EXPERIENCE
HYDROGEOLOGY
Wilson Ranch Hydrogeologic Investigation | Front Range
Investment Holdings | Colorado, United States
Stantec was selected to complete a hydrogeologic
investigation of the Wilson Ranch development near
Berthoud, Colorado for Front Range Investment
Holdings. The investigation focused on developing
groundwater from the floodplain area south of the Little
Thompson River. The overall purpose of this work was to
determine whether shallow groundwater at the site could
be developed to support non-potable irrigation of the
green spaces to be included in the development. The
client specified a target water supply of 890 acre-feet per
year for green spaces. Stantec completed a multi phased
scope of work that included drilling, geophysical testing,
additional test drilling, and water quality testing. Stantec

completed a surface geophysical study in collaboration
with Collier Geophysics LLC; drilled and completed six 2inch test wells and two 4-inch text wells with the
assistance of Drilling Engineers; completed aquifer testing
on both 4-inch wells, water quality sampling and sieve
analysis of the test wells; and evaluated the potential for
groundwater development at the site. Based on the
hydrogeologic evaluation, it was concluded that the
alluvial aquifer adjacent to the Little Thompson river may
be able to supply enough water to meet Front Range
Investment Holding’s target water supply, though, the
quality of the water may not be suitable for irrigative
purposes.
Casper Aquifer Nitrate Loading Study | City of Laramie |
Wyoming, United States
Stantec worked in conjunction with the City of Laramie to
complete a nitrate loading study of the discharge
associated with current and future housing developments
to simulate their effects on the Casper Aquifer, part of the
Casper Protection Overlay Zone (APOZ). The City
commissioned Stantec to develop a broader
understanding of the potential nitrate loading effects of
both current and future development that could potentially
occur within the APOZ. Stantec modeled future
development scenarios using the following lot sizes: 35
acre-lots with agricultural zoning designations, 5-acre lots
for rural residential zoning, and 2-acre lots for small lot
residential zoning. The Wehrmann model was used to
estimate the potential downgradient nitrate concentration
based on effluent moving westward across the APOZ.
The modeling is based on the following concentration and
volume factors: groundwater moving through the area,
infiltrating precipitation, groundwater pumped from the
area, and effluent discharge. Stantec completed this work
without fieldwork and summarized the results of these
modeling efforts in a report.
Laramie County Aquifer | Wyoming Water Development
Commission | Wyoming, United States
For the Wyoming Water Development Commission and
the Laramie County Commissioners, Stantec worked with
JR Engineering both to develop a groundwater atlas and
interactive GIS, and to prepare a framework for
management of the county's groundwater resources. As a
result of unparalleled growth, Laramie County
governmental entities have been faced daily with an
increasing number of development decisions involving the
county's groundwater resources. This increasing need for
water and inability to evaluate impacts of proposed
development have spawned concern among county
residents, planners, and elected officials over the impact
such development will have on the sustainability of the
county's groundwater resources and their ability to

meet increased demands. This project resulted in the
Laramie County Water Atlas.
Hanna Hydrogeologic Investigation | State of Wyoming |
Wyoming, United States
Stantec was retained by the State of Wyoming to
investigate the occurrence of elevated water table
conditions within the Town of Hanna, WY. Select
homeowners and certain public and private facilities had
encountered a recent increase in basement flooding
problems, resulting in structural damage to the facilities.
The Town of Hanna expressed concern to the State of
Wyoming that the recent increase in ground water
incidence may have been related to past abandoned
mine land subsidence mitigation projects. The purpose of
the project was to investigate the relationship between
the current basement flooding problems to the elevated
water table conditions associated with the abandoned
underground coal mines in the general area. The
conclusions of the study included a documentation of two
separate and distinct water table conditions: a deep
mine-related artesian system and a shallow series of
perched unconfined aquifers. The complex interaction of
the separate systems was documented on a case-bycase basis. Recharge, discharge and ground water flow
paths were identified and utilized in the remedial action
design. Following the completion of the analysis portion
of the project, Stantec assisted the final design firm in the
development of mitigation plans and the preparation of
plans and specifications.
Groundwater Monitoring | Dinklage Feed Yard, Inc. |
Wyoming, United States
Stantec has collaborated with Dinklage Feed Yard, Inc., a
confined animal feeding operation, for the previous 8+
years to perform environmental monitoring in accordance
with the Wyoming Department of Environmental Quality
(DEQ) groundwater guidelines. Dinklage acquired the
property in 1997 from Continental Grain Company and
implemented an Interim Measures Action Plan (IMAP)
with concurrence from DEQ that included an updated
quarterly monitoring program. Across the site, over 20
wells have been monitored and analyzed throughout the
Feed Yard’s history, monitored and sampled by Stantec
personnel for the previous decade. Each monitoring well
is prepared for sampling by pumping water with an
electric pump until the purge volume is removed and
measurements of pH, specific conductance, and
temperature stabilize. After a sufficient volume of
groundwater has been removed from the well, samples
are collected and shipped to a government approved lab
where they are analyzed. Stantec reports the analytical
results and summarizes them in a yearly groundwater
monitoring report submitted to DEQ.

MINING
Shaft 5 Geologic, Geotechnical, and Hydrogeologic
Assessment | Ciner Wyoming LLC | Wyoming, United
States
Stantec was selected to complete a geologic,
geotechnical, and hydrogeologic assessment of the
proposed new production shaft to be located southeast of
the soda ash plant at Ciner’s Big Island Mine northwest
of Green River, WY. Ciner expressed concern with

potentially adverse groundwater inflows during
construction and operation of the shaft from both nearsurface saturated alluvial deposits and from the Laney
Aquifer at depths between 500 to 725 feet below ground
surface. The geologic, geotechnical, and hydrogeologic
data were acquired through drilling and coring to
determine the necessary strength and durability
characteristics of the rock and provide sufficient data for
the design and construction of the production shaft and
ore load out facilities. Stantec worked in collaboration with
Inberg-Miller Engineers, Major Drilling, and Maleki
Technologies Inc. to acquire geologic and geotechnical
data through the drilling of four 100-foot deep exploration
holes/dewatering wells in the shallow water bearing zones
in addition to two, 1,000-foot deep core holes. Core
samples were sent to Advanced Terra Testing for rock
materials testing of the shallow bedrock. Major Drilling
assisted with the drilling of two approximately 725-foot
deep dewatering wells into the Laney Aquifer to evaluate
aquifer properties and potential yield near the proposed
shaft. Stantec also completed aquifer tests and water
quality testing on both the Bridger and Laney Aquifers
with the assistance of Pronghorn Pump LLC.
Pacific Soda Permit to Mine and Water Well Drilling |
Pacific Soda LLC | Wyoming, United States
Stantec has been involved in a wide variety of work in
support of the proposed Trona In-Situ Mine located in
Sweetwater County, Wyoming. Stantec has principally
been involved in assisting Pacific Soda in completing a
Large Mine Permit Application to the WY DEQ/LQD. The
commercial scale operation will include processing
facilities, a co-generation plant and switchyard, brine
ponds, ancillary transportation corridors (access road and
railroad), natural gas pipeline, solution pipeline, and
powerline. Stantec successfully assisted Pacific Soda in
receiving a Research and Development (R&D) License
granted in the summer of 2020 which entailed gathering
and summarizing a wide variety of baseline information at
the proposed mining location as well as surrounding
areas. The baseline data collection program included
cultural, surface hydrology, sampling and testing of
existing groundwater wells, soils, wildlife, vegetation, new
groundwater wells, and digital mapping. Frederique was
involved in collecting baseline data regarding surface and
groundwater through drilling oversight (total of two months
direct supervision), surface and groundwater sample
collection, and aquifer and pump testing. She was
involved in the soil mapping efforts encompassing the
proposed process plant location, rail line, gas line, water
line, power line, and transportation corridor which entailed
field work and post-processing of data through GIS.
Additionally, Frederique has provided support for a variety
of permitting efforts including SWPPP permits, air permits,
and NPDES permits.
Wyoming Due Diligence | Knife River Corporation |
Wyoming, United States
Stantec was contracted by Knife River Corporation (KRC)
to assist with several portions of the due diligence
investigation conducted on aggregate sites owned or
leased by McMurry Ready Mix Company for resource
extraction. A total of 10 MRM properties were involved of
which the following seven were drilled: Eagle Creek
Quarry, North Rawlins, Quarry, Wardwell Pit,

Frederick Quarry, Lost Creek Quarry, and the Tyler
Dodge Pit. Prior to the field phase of the project, Stantec
researched published geologic literature for available
geologic quantity and quality information. As part of the
February field effort, Stantec and KRC personnel
reviewed site conditions, evaluated existing material
stockpiles, conducted exploration test hole and corehole
drilling, and geologically evaluated the quarry highwalls.
The purpose of the drilling program was to acquire
adequate reserve information, both for quality and
quantity of the available resource at each quarry or pit.
During this investigation, Stantec also reviewed the
geology of each site, logged core samples, geologically
logged the quarry highwalls where not covered in snow
and assessed stockpiles. Stantec summarized their
findings in a report submitted to Knife River for
consideration.
Humate Agricultural Permit Amendment | The Chemours
Company FC, LLC | Georgia, United States
Stantec was contracted by Southern Ionic Minerals, a
wholly-owned subsidiary of the Chemours Company FC,
LLC to provide technical consulting support for the
Mission Mine and Mineral Separation Plant regarding the
planned management of dried humate sandbeds, which
could require certifying the material as an agricultural
amendment. Stantec worked in conjunction with the
Georgia Environmental Protection Division (GA EPD) and
Georgia Department of Agriculture (DA) to perform
regulatory guideline interpretations of sludge
management, land application, and agricultural
amendment to achieve compliance. Stantec then
prepared a summary report describing the regulatory
requirements and steps to allow the client to dispose of
humate sludge by incorporating it into mine tails while
graining GA EPD and/or DA concurrence on the
regulatory interpretation and approach.

DATABASE MANAGEMENT
GIS Support | Black Hawk Central City Sanitation District
| Colorado, United States
Stantec was retained by the Black Hawk Central City
Sanitation District to provide GIS services to create a
basic web map viewing application allowing managers to
assess, plan, predict, and implement data driven
decisions. Stantec proposed a four task approach which
was initiated in 2020 and will continue into 2021
including: Task 1 – Making edits to existing data and
developing a database where sanitary main and
manholes are viewable; Task 2 – Reviewing scanned
service documents and digitizing service lines into the
web map viewer; Task 3 – Developing a web application
with advanced functionality for viewing, querying, and
performing analysis on GIS data; Task 4 – coordinating
with sanitation district personnel ensuring the highest
quality deliverable.

COMMERCIAL / REAL ESTATE
Phase I Environmental Site Investigations | Xcel Energy,
U.S. Bank, Knife River Corporation, etc,. | Wyoming and
Colorado, United States
Stantec has been authorized by a variety of clients to
conduct Phase I Environmental Site Assessments (ESA)
at several sites in both Colorado and Wyoming. ESA’s are
conducted in accordance with the ASTM Phase I standard
and satisfies standards and practices set forth in the AAI
Rule to identify, to the extent feasible and in accordance
with the processes described herein: recognized
environmental conditions, controlled recognized
environmental conditions, and historical recognized
conditions in connection with the subject property. Stantec
typically follows a four-task approach including: Task 1 –
Records retrieval and review of records; Task 2 – Site
reconnaissance; Task 3 – Interviews of people with
knowledge of the subject property; and Task 4 –
Reporting.

ANNE MacKINNON, JD, PhD

112 W. 2d St.
Casper, WY 82601
307-277-1435
amack@vcn.com

HIGHLIGHTS OF QUALIFICATIONS
•
•
•

Creator, discussion leader and moderator of numerous programs for public discussion of
natural resource issues
Proven ability to create presentations that translate complex natural resource issues for
general audience (powerpoint or written)
Extensive knowledge of Wyoming water issues

PUBLIC DISCUSSION
•

•
•

•
•

Facilitated public discussion in Wyoming of water shortage issues on the Colorado River under
contract to Wyoming State Engineer’s Office, as member of University of Wyoming Agricultural
Extension team, 2019-2020. Included large-group stakeholder discussions, general public
meetings, focus groups. Locations: Rock Springs, Pinedale, Baggs, Cheyenne.
Planned and moderated panel discussion of the future in water on the Wind River following
Wyoming’s Big Horn General Stream Adjudication, in a University of Wyoming Symposium,
Riverton, 2014
Created series of public discussions (fall and summer, annually) on water and other natural
resource issues for the University of Wyoming (tapping expertise among agencies, interest
groups and individuals), 1999-2008. Moderated these discussions as well as providing marketing
materials, audience handouts and reading lists. Locations: Casper, Pinedale, Lander, Evanston,
Buffalo, Laramie.
Presented and facilitated discussion of water law and management for staff of Wyoming Game
and Fish Department, 2003 and 2018.
Moderated public discussion of proposals for state water infrastructure investments and policy
as chair of Wyoming Water Development Commission, 2008-2009.

PRESENTATIONS
•
•
•
•

Author, history of Wyoming water law and management for general readers, 2021 (see
Publications)
Prepared powerpoint and written materials for Colorado River public discussions 2019-2020, in
collaboration with officials from Wyoming State Engineer’s Office and Wyoming Attorney
General’s Office
Created materials for UW symposium and public discussion programs, 1999-2008 and 2014
As reporter and subsequently editor-in-chief of Casper Star-Tribune, 1979-1995, wrote news
reports daily on water and other natural resource issues, directed research and writing on
complex and controversial topics; editing similar reports as Board Chair and occasional pinchhitter editor of WyoFile.com, 2010-2018
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KNOWLEDGE OF WYOMING WATER ISSUES
•
•
•
•
•

Author, history of Wyoming water law and management for general readers, 2021 (see
Publications)
Frequent attendee, Wyoming Board of Control meetings, 1998-2021 (book research)
Member, Wyoming Water Development Commission, 2003-2011
Member, Wyoming Water Association, 2003-2021; annual meeting planning committee, 2021
Member, Wyoming State Bar, 1983-2021, now retired status (with numerous Continuing Legal
Education credits in water law)

EMPLOYMENT HISTORY
2019-2021 Contractor, UW Extension with Wyoming State Engineer’s Office, Colorado River Outreach
2007-2021 Consultant: public discussion, education and outreach on water and natural resource policy
1999-2021 Adjunct professor, University of Wyoming, Helga Otto Haub School of Environment
and Natural Resources
2011-2016 Member, working group, Wyoming Conservation Exchange
1995-2021 Free-lance writing, editing
1990-1995 Casper Star-Tribune, statewide daily: Editor-in-chief
1979-1980, 1981-1990 Casper Star-Tribune: energy/resources reporter, assist. managing editor (1985)
1979
Center for Law and Social Policy, Washington, DC (law student intern)
Mining law project – coal surface mine reclamation, mine safety
1976
Mountain Eagle, weekly, Whitesburg, Ky. (correspondent)
1975, 73 Courier-Journal, Louisville, Ky. Book division (researcher)
1974
Legal Aid Society of Louisville (paralegal)

EDUCATION AND CREDENTIALS
2014 PhD Natural Resource Economics: Humboldt University, Berlin, Germany
1981 JD University of California, Berkeley, School of Law
1973 BA Radcliffe College, Harvard University, History & Literature (England), cum laude
*
2008 Outstanding Adjunct Faculty award, University of Wyoming/Casper College Center
2005 Visiting Scholar, Workshop in Political Theory and Policy Analysis
Indiana University (Elinor and Vincent Ostrom) (Sept.-Dec. 2005)
1985 Joint runner-up, Pulitzer Prize, Public Service
(consumer natural gas price & supply coverage, Casper Star-Tribune)

1983 Admitted to Wyoming State Bar (now retired status)
1977 AmJur Award, Property Law, School of Law, UC Berkeley
1973 Phi Beta Kappa, Radcliffe College
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SELECTED PUBLICATIONS
MacKinnon, A. 2021. Public Waters: Lessons from Wyoming for the American West. Univ. New Mexico
Press
Kasymov, U., Undeland, A., Dorre, A., MacKinnon, A. 2016. “Central Asia: Kyrgyzstan and the learning
experience in design of pastoral institutions.” OIE Scientific and Technical Review, Vol. 35 (2)
(Special issue: The future of pastoralism)
MacKinnon, A. 2015. “Eyeing the Future on the Wind River.” Big Horn General Stream Adjudication
Symposium Edition, Wyoming Law Review, vol. 15, no. 2, 517-548.
Theesfeld, I. and A. MacKinnon. 2014. “Giving Birds a Starting Date: the Curious Social Solution to a Water
Resource Problem in the U.S. West.” Ecological Economics 110, vol. 97.
MacKinnon, A. 2011. “Making Their Own Way: Recognizing the Commons in Water Management,
Wyoming, 1900-1925,” Water History 3:3, 187-212.
MacKinnon, A. 2006. “Historic and future challenges in Western Water Law: The case of Wyoming.”
Wyoming Law Review, vol. 6, no. 2, 291-330.
MacKinnon, A. and K. Fox. 2006. “Demanding Beneficial Use: Opportunities and Obligations for Wyoming
Regulators in Coalbed Methane.” Wyoming Law Review, vol 6, no. 2, 369-399.
Website:
www.annemackinnonwriter.com
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APPENDIX B
PROJECT DESCRIPTIONS

SOURCE WATER ASSESSMENT AND
PROTECTION
WYOMING

For the Wyoming Department of Environmental Quality (WDEQ) and in conjunction with Trihydro Corporation,
Lidstone and Associates, Inc., now part of Stantec Consulting Services Inc., prepared source water
assessments for approximately 117 of the Public Water Systems (PWS) in Wyoming. These systems
volunteered to participate in the Wyoming Source Water Assessment and Protection (SWAP) Program.
The SWAP Program is a two-part program that consists of source water assessments and source water
protection plans. The completion of a source water assessment involves determining a source water area for
each PWS, assessing the sources of contamination within this area that have the potential to affect the
drinking water supply, evaluating the susceptibility of the water supply
to contamination by each of these potential sources of contamination,
and finally, writing an assessment report.
Local governments, PWS and citizens can use these assessment
reports to develop a source water protection plan that outlines the
measures that the community or PWS believe are appropriate to
protect their drinking water supply. These measures may include
management plans, cleanup efforts, public education, or zoning
changes among other options.
The Source Water Assessment process delineates the source water
area, or the area that contributes water to a well or surface water
intake. This process identifies three separate Zones as follows: Zone 1
is called the “Accident Prevention” or “Sanitary Protection Zone” and is
located within a 100-foot radius of the well or intake. This zone has the
highest potential for released contaminants to affect the quality of the
PWS. Zone 2 lies immediately beyond Zone 1 and is called the “Attenuation Zone.” Contaminants released
within this zone are within close proximity of the well or intake and the chances of their reaching the well or
intake is still high. Zone 2 for ground water systems represents a 2 year time of travel that was determined
using the best, and most conservative hydrogeologic data available. Zone 3 is the area farthest from the well
or intake. Contaminant sources within this zone are less likely to reach the well or intake in quantities that
could affect water quality. Zone 3 for ground water sources extends from the edge of Zone 2 to the extent of
the estimated 5 year time of travel.

Major Project Features:
•
•
•
•
•

Hydrogeologic Evaluation
Source Water Area Delineation
Contaminant Inventories
Water Quality Risk Assessment
GIS Integration

BELVOIR RANCH GROUND WATER GRANT
CHEYENNE, WY

Lidstone and Associates, Inc., now part of Stantec Consulting Services Inc., completed a hydrogeologic
assessment and exploratory drilling program for the Casper Aquifer on the Belvoir Ranch for the Cheyenne
Board of Public Utilities (Board). The purpose of this project was to determine whether the Casper Aquifer
would yield sufficient high quality ground water for municipal purposes.
Based on the results of drilling and testing of the Lone Tree No. 1 and Duck Creek No. 1 test wells, the
Casper Aquifer on Belvoir Ranch has significant development potential, but that potential is only partially
defined at this time. The exploratory drilling program also revealed the Casper Formation is comprised of at
least two ground water compartments that have unique hydrogeologic properties and water quality
characteristics.
Testing of Lone Tree No. 1 indicated that significant
ground water volumes could be obtained from the
Casper Aquifer within the Lone Tree Compartment which
lies within the northwestern corner of the ranch. This well
was drilled to a depth of 1,348 feet and completed with 8
5/8-inch diameter casing that was cemented 5 feet into
the top of the Casper Formation. Up to 782 gpm of high
quality ground water (144 mg/L total dissolved solids)
were discharged from the open borehole portion of this
well during drilling. Aquifer testing indicated yields up to
663 gpm could be obtained through the test well casing.
Based on test well drilling, the Duck Creek Compartment, which occurs in the southwestern portion of the
Ranch, appears to be hydraulically isolated from the northern Lone Tree Compartment. Duck Creek No. 1
was drilled to a depth of 1,130 feet and completed with 8 5/8-inch diameter casing set into the Casper
Formation. About 24 gpm were discharged from the open borehole portion of this well during drilling and
development, and the depth to water was measured to be approximately 340 feet below ground surface.
With regard to the Tertiary Aquifer, the drilling of Kennedy Well No. 2 and Lone Tree No. 1 indicated that the
lithologies encountered in this area are typically of the White River Formation, and that the ground water
development potential of this formation on this side of the ranch is low.
Overall, the drilling of these two test wells and test hole indicated the Casper Aquifer may be capable of
yielding sufficient high quality ground water supplies for the Board, but also indicated that further exploration
and development must consider potential impacts to existing area water rights.

Major Project Features:
•
•
•
•
•
•

Hydrogeologic Investigation of the
Casper Aquifer
Structural Geologic Interpretation
Well Siting
Well Design and Construction Administration
Aquifer Testing and Analysis
Water Quality Sampling

BELVOIR RANCH GROUND WATER LEVEL II
PROJECT
CHEYENNE, WY

For the Wyoming Water Development Commission, Lidstone and Associates, Inc. (LA), now part of Stantec
Consulting Services Inc., completed further hydrogeologic assessment and exploration drilling of the Casper
Aquifer on the Belvoir Ranch. During the Paleozoic Groundwater Exploration Grant Project, the completion of
three test wells, Lone Tree No. 1, Duck Creek No. 1, and Kennedy No. 2, demonstrated that the Casper
Aquifer at the Ranch can yield significant volumes of groundwater to wells. Completing high capacity wells;
however, is complicated by the complexity of the hydrogeology of the Casper Aquifer. Lone Tree No. 1
yielded up to 782 gallons per minute (gpm) of high quality groundwater during drilling and subsequent test
pumping. In contrast, Duck Creek No. 1 yielded only 24 gpm during development and was not test pumped.
The success of the Lone Tree No. 1 well on the north side of the Ranch, contrasted with the low yield of the
Duck Creek No. 1 well on the south, confirmed that the development of high capacity Casper Aquifer wells
depends in part upon drilling through highly permeable, water bearing features on geologic structures.
Locating the right spot on the structure is complicated by the fact that the Casper Aquifer and overlying rock
units are covered by the Ogallala Formation. The purposes of this project were to evaluate the groundwater
production capabilities of the Casper Aquifer south of Lone Tree No. 1, identify potential drill sites to develop
the groundwater resources of this aquifer, and drill test wells to assess Casper Aquifer yield and water quality.
Based on the previous drilling results, LA hypothesized that the Casper Aquifer at the Ranch was comprised
of at least two hydraulically isolated hydrostructural compartments with different hydrogeologic properties and
water quality characteristics. Within this context, the project team sought to identify well site locations that
would yield significant quantities of Casper Aquifer groundwater to the test wells. Building upon the geologic
data acquired in 2005, geologic and hydrogeologic field reconnaissance
methods were utilized to determine the locations of geologic structures that
could enhance the permeability and water transmitting capacity of the
Casper Formation. With these features identified, the LA project team of
AMEC and Zonge finalized the locations and orientations of surface
exploratory geophysical lines. Sesimic reflection and CSAMT resistivity
surveys were completed. The geophysical exploration was intended to help
develop a more thorough conceptual hydrogeologic model of the area,
including the locations of concealed faults and folds, and to target areas on
these structures that had the best potential for yielding large volumes of
groundwater from the Casper Aquifer.
Subsequent drilling and aquifer testing of four test wells at selected
locations indicated the Casper Aquifer will yield significant volumes of
groundwater in areas south of the Lone Tree No. 1 well. The four test wells
were drilled to depths ranging from 2,042 to 3,178 feet. Of the test wells
completed, Duck Creek 3-1 yielded 200 gpm during a weeklong constant rate test, Lone Tree Fault 1-2
yielded approximately 40 gpm during development, Goose Creek 2-2C yielded 100 gpm during a weeklong
constant rate test, and Lone Tree Fault 1-5 yielded 75 gpm. The fact that all these wells were completed in an
area that previously yielded no more than 24 gpm to a
single well confirmed that significant water quantities of
high quality water could be developed. Based upon the
Major Project Features:
positive results of the exploration effort, but also deep
• Hydrogeologic Investigation
drilling depths, outstanding questions, and high costs to
complete the well fields, LA proposed moving forward with
• Structural Geologic Interpretation and
the development of this resource in a phased approach.
Geophysical Explorations
• Well Siting
• Well Design and Construction Administration
• Aquifer Testing and Analysis
• Water Quality Sampling

