JUNE 12, 2019
WATER CONSERVATION AND DROUGHT MANAGEMENT
ADVISORY BOARD
REGULAR MEETING 2:00 P.M.
City Council Chambers
217 East Center Street
Moab, Utah 84532
1. Call To Order
2. Approval Of Minutes
2.I. Minutes Of May 8, 2019 Meeting
Documents:
WATER BOARD MINUTES 2019-05-08 DRAFT.PDF
3. Citizens To Be Heard
4. Other Business
4.I. Debrief Of Utah Water Conservation Forum WaterCon With Councilmember Kalen Jones
4.II. Water Budget And Development Implications--Discussion And Possible Action
4.II.i. HSA Phase 1 Response To Water Board Comments
Documents:
2019 HSA_HHI RESPONSE TO MOAB CITY WATER BOARD PHASE 1
REPORT COMMENTS FINAL.PDF
4.II.i.1. City Engineer Letter To City Manager
Documents:
2019 CITY OF MOAB COUNCIL LETTER WATER BUDGET CHUCK
WILLIAMS.PDF
4.III. Outdoor Watering Campaign--Review
4.IV. Moab Water Facts--Discussion And Possible Action
4.V. Spanish Valley Fuels Reduction--Discussion
4.VI. Vulnerability, Consequences And Adaptive Planning Study (VCAPS)--Discussion And
Possible Action
5. Board And Staff Reports
6. Adjournment

4.VI. Vulnerability, Consequences And Adaptive Planning Study (VCAPS)--Discussion And
Possible Action
5. Board And Staff Reports
6. Adjournment
Special Accommodations:
In compliance with the Americans with Disabilities Act, individuals needing special
accommodations during this meeting should notify the Recorder ’s Office at 217 East Center
Street, Moab, Utah 84532; or phone (435) 259 -5121 at least three (3) working days prior to
the meeting.
Check our website for updates at: www.moabcity.org

CITY OF MOAB
WATER CONSERVATION AND DROUGHT MANAGEMENT ADVISORY BOARD
REGULAR MEETING MINUTES—DRAFT
MAY 8, 2019
Call to Order: Board Chair Kara Dohrenwend called the meeting to order at 2:01 PM in the
City Council Chambers located at 217 East Center Street in Moab. In attendance were Water
Board members Kyle Bailey, Arne Hultquist, Jeremy Lynch, Mike Duncan and Denver Perkins.
Also in attendance were Assistant City Engineer Eric Johanson, Sustainability Director
Rosemarie Russo, Records/Project Specialist Eve Tallman and one member of the public. An
audio recording of the meeting is archived at: https://www.utah.gov/pmn/index.html and a
video recording is archived at: https://www.youtube.com/watch?v=DywZN2jZUy4.
Approval of Minutes: Lynch moved to approve the Water Board Minutes of April 10, 2019.
Hultquist seconded the motion. The motion passed 6-0 with Boardmembers Lynch, Perkins,
Bailey, Duncan, Dorenwend and Hultquist voting aye.
Citizens to be Heard: There were no citizens to be heard.
HSA Phase 2 Water Budget—Discussion: Hultquist presented his feedback on the Kolm
report. Discussion ensued regarding discrepancies he found and mechanisms both Grand
County and Moab City have to protect their water. Johanson brought up the area in the study
identified as the watershed and suggested the Council should define the area of the watershed by
resolution based on Kolm’s report and the United States Geological Survey (USGS) report.
Dohrenwend brought up that Hultquist took issue with certain rationale and figures in the Kolm
report. Water source protection zone boundaries were discussed and dilution of contaminants as
well as the impacts of grazing, recreation, drilling and hydraulic fracturing (fracking). Johanson
described his understanding of the various protection zones. Hultquist stated he hoped for
answers to the Board’s Phase 1 questions before Phase 2 was prepared and he also wants a peer
review. Perkins concurred. The Mill Creek drainage as well as the fracture zone near the golf
course were discussed as important areas for protection. Johanson offered to facilitate a meeting
with the City Engineer Chuck Williams regarding the accountability of the Kolm report.
Johanson also pointed out that Kolm’s estimates seem higher than the USGS draft numbers.
Dohrenwend, Perkins and Hultquist disagreed. Johanson then pointed out the USGS considers
the Valley Fill aquifer also in their totals. Dohrenwend opined that readability of the Kolm
report in lay terms is preferred in the summary and conclusions sections. Duncan brought up
the definition of a water budget in terms of recharge and stability and contended the question
that persists is how much water can Moab actually use. Tallman agreed to resend the Board’s
prior comments on the Phase 1 report to Board members and the engineering staff.
Dohrenwend stated the next steps would be to review the Phase 1 comments and receive
feedback from Kolm on those questions, with an expectation that Kolm should respond prior to
acceptance by the City Council. Hultquist stated he could bring it up at Citizens to Be Heard if
need be.
Board And Staff Reports: Hultquist stated he would provide the Vulnerability,
Consequences, and Adaptation Planning Scenarios (VCAPS) information to the new Public
Works Director as well as to Levi Jones, Water Superintendent.
Lynch mentioned his spreadsheet of historical news articles and added he will draft posts and
encouraged the board to forward to Lisa items of interest. Lynch left the meeting at 3:20 PM.
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Review of 2016 Water Conservation Plan: Integration of the Water Facts and acronyms
were suggested, along with categorization and prioritization of recommendations.
Moab Water Facts: Bailey brought up discrepancies between versions. He offered corrections
regarding the diversion at Sheley Tunnel as 2500 Acre Feet (AF). Hultquist cited 2900 and 3300
AF figures from USGS. Other corrections and format suggestions were brought up and it was
found that board members were using an outdated version of the Water Facts document.
Hultquist reported on an 1800 AF groundwater request made by the Division of Wildlife
Resources that he offered to investigate.
Russo reported on how the City is doing in terms of the State water conservation goals.
Discussion ensued regarding using Equivalent Residential Unit (ERU) to describe usage.
Duncan reported on the temporary moratorium on new nightly accommodations. He stated it
seemed like majorities on both Councils want to end new nightly accommodations.
Russo brought up there was no ability to pose sustainability questions to the candidates in the
Public Works Director interviews.
Future agenda items: Possible action regarding a recommendation to Council regarding the HSA
(Kolm) report; Review and possible approval of an update to the Moab Water Facts; VCAPS
report; Newspaper archives project update; Water Conservation Plan update including trends in
water use in Moab.
Duncan presented his report regarding trends in Moab’s water including precipitation, wells and
springs. His data suggest a decline in well levels across the watershed.
Adjournment: Hultquist moved to adjourn. Bailey seconded the motion. By unanimous vote,
the meeting was adjourned at 4:10 PM.
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TO:

Moab Water Conservation and Drought Management Board

FROM:

Dr. Kenneth Kolm and Paul van der Heijde
Hydrologic Systems Analysis, LLC

SUBJECT:

Response to June 13, 2018 Comments Regarding “Hydrologic and Hydrogeologic
Assessment of the Surface Water and Groundwater Resources Affecting the Moab City
Springs and Wells, Moab, Utah: Phase 1 Hydrologic and Environmental Systems Analysis
and Conceptual Models (HESA) by comment number.

DATE:

May 25, 2019

The following is a response to comments and questions by number as referenced in June 13, 2018
memorandum:
General comment: The USGS Report is still in draft phase and is not officially published or released,
therefore, all of their findings and data are still subject to change and should not be assumed to be
correct or officially released. HSA/HHI, at the request of and through the auspices of the City of Moab
Engineers office, have TWICE (Version 2 and Version 3) submitted extensive comments regarding the
accuracy and interpretation of the USGS draft report, and have received no response from the USGS.
Therefore, this Board should not assume that their report is accurate or official until it is released. Many
of the comments submitted by HSA/HHI raise many of the questions regarding the interpretation of
their data, and many of these suspected interpretations are what the Board has chosen to stand behind
in questioning the Kolm and van der Heijde report. Therefore, many of the responses in this
memorandum will contain comments that Kolm and van der Heijde have submitted to the USGS, and
the Board will need to refer back to the USGS Draft Version 3 to fully understand the comments. It
should be noted that all of the USGS data, although not officially released in the Draft document, fit the
Kolm and van der Heijde conceptual model, including the isotope data. Pending approval from the City
Engineering Department, the Kolm and van der Heijde comments regarding the DRAFT USGS Report
(Version 3) should be released to the Board for further understanding of the system.
Comment on Question 1:
Page 11, 37, 38, 52: The report emphasizes no groundwater connectivity between the Glen Canyon
Group (GCG) (older, lower elevations) and Tertiary Intrusives (younger, higher elevations). This finding is
in direct contradiction to the draft report of the United States Geologic Survey (USGS) that stated, based
on isotopes, the water in the Glen Canyon Group (GCG) actually precipitated in the higher elevations
above 9,000 feet.
This finding is not in direct contradiction to the isotope data. We have determined that close to half
(45%) of recharge to the Glen Canyon Mill Creek aquifer is from losing reaches of Mill Creek, which has
the high elevation isotope signature derived from the discharge of high altitude groundwater
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subsystems 1a, 2a, and 2b into the surface water of the GSMC system (subsystem 3) as stated in the
Phase 1 report. The USGS states that there is no connection isotopically to the Grandstaff system (Phase
1, subsystem 4), which we agree with. Check out Figures 9, 10, 11, and 12 in the USGS Draft 3 Report.
Then check out their description starting on page 54 of Draft #3.
Here are the comments we provided in black Italics and on the recent draft in blue to the USGS
statements in red on that part of USGS Draft #3:
P54, 55 and 56 Version 2;
.... for Site C …..the calculated CMB net-infiltration rate is about 14 mm/yr (about 0.55 inch/year).
For matrix flow at that elevation and site, this net-infiltration number is quite possible. The infiltration at
the ephemeral wash site, which is probably a fracture zone, is higher and faster, hence the Tritium has
already passed through as stated in the report: The tritium profile at Site C (diffuse infiltration) shows a
peak of 7.5 TU at a depth of 90 ft (fig. 7). In contrast, the tritium profile at Site B (ephemeral wash)
shows concentrations of less than 1 TU at all depths (fig. 7).
…. for Site C … the (Tritium) net-infiltration rate is 35 mm/yr (about 1.4 inches per year)
This is close to the 10 – 12% of precipitation average that most modelers use in these environments. So
by two methods, 0.55 – 1.4 inches per year recharge for a region that experiences 300 -350 mm/yr (12 –
14 in/yr) at 10% is 1.2 to 1.4 in/yr recharge rate. These rates were back calculated using water balance
approaches and used in mathematical MODFLOW models (for example, Kolm, K.E. and S.M. Smith. 2012.
Chapter 5. Modeling Paleohydrological System Structure and Function. In Emergence and Collapse of
Early Villages: Models of Central Mesa Verde Archaeology. Edited by T.A. Kohler and M.D. Varien,
University of California Press; Los Angeles, CA., pp. 73-83). The isotope methods don’t include line
recharge by losing tributaries (when flowing) and streams.
P56 Version 2; Statement still holds; looks like the section has been rewritten.
Because of low tritium throughout the entire profile at Site B (ephemeral wash), a 1963 tritium peak
could not be detected and a TDTP net-infiltration rate was not calculated for this site.
This is precisely the most important finding of the infiltration study! The infiltration rate is extremely
rapid. The 1963 tritium peak is long gone! On Site A and D, the VERTICAL infiltration is inhibited. The
HORIZONTAL movement is for recharge water to move laterally to the nearest fracture zone.
P 62 Version 2; Version 3 Section is rewritten.
….. samples sourced from precipitation falling at higher altitudes and (or) during the winter should be
isotopically lighter (more negative values) and plot lower and farther to the left along the global and
arid-zone meteoric water lines, whereas samples sourced from precipitation falling at lower altitudes
and (or) during the summer should be isotopically heavier (less negative values) and plot higher and
farther to the right (fig. 9).
This fits a conceptual model that has the GCGA being recharged by infiltration of surface water (Mill, Rill,
North Fork Mill Creeks) into the upper reaches of the GCGA groundwater system. This Mill Creek water
would have a signature of high altitude water as this surface runoff enters the groundwater system.
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Sites 15 and 14 would fit this signature. High altitude is probably 7,000 feet for recharge water for upper
Navajo and Entrada rocks in the areas just below the Morrison Fm. on South and Wilson Mesas. Instead
of speculation, precipitation and appropriate surface water samples should be tested at each of these
elevations to see what is really falling and flowing.
P63 Version 2; Statement holds.
….. a groundwater divide likely exists, possibly along or south of the watershed upstream from Morning
Glory Arch Spring., South of this divide, the GCG rocks are hydraulically connected to the primary GCGA
which receives its recharge from high in the La Sal Mountains, while north of this divide, the GCG rocks
are likely recharged from a lower-altitude source.
Indeed, recent analysis by reviewers showed that the Grandstaff surface water/groundwater system and
the Mill Creek/North Fork/Rill Creek GCGA system are two separate hydrologic systems. Note that this
latter system is not recharged high in the La Sal Mountain, but lower in the Mill Creek watershed where
the GCGA system is in direct hydraulic contact with the creeks carrying high elevation mountain water.
P 64 Version 2; Statements hold.
It is also apparent that none of the stable-isotope ratios of streamflow samples intersect the region of
observed GCGA waters at any point during the year, providing strong evidence that GCGA groundwater
originates as recharge from distinctly higher altitudes in the watershed than even the groundwater that
provides baseflow to these streams.
This statement is absolutely incorrect. The overlap of Mill Creek ratios and the GCGA range during
baseflow periods of January, February, and March, as shown on Figures 9 (Plus Signs) and 10 (blue dots),
is indisputable. The data presented shows a direct connection between Mill Creek data at Sheley Tunnel
and Glen Canyon Group aquifer data. The statement should read “It is also apparent that several of the
stable-isotope ratios of streamflow samples intersect the region of observed GCGA waters during
January, February, and March, providing strong evidence that GCGA groundwater originates from
distinctly higher altitudes in the watershed before recharging the GCGA at lower altitudes where Mill
Creek is observed to be a losing stream (Blanchard, 1990).
P66 Version 2; Statement holds.
This spring emanates from a topographically isolated high-altitude outcrop of Glen Canyon Group
bedrock above the altitude of the road, constraining its recharge location to within about 2 miles and
below 7,500 ft.
This interpretation is absolutely correct as are the interpretations of samples #14, #16.
Continued Comments on Question 1:
Figure 18 of your report shows a fault-fracture zone extending from the high elevation mountains to the
Johnsons Up-on-Top/ Kayenta Heights area. High elevation springs shown in Figure 24 appear to occur
along the upper elevations while losing reaches from Figure 8b appear to occur along the lower
elevations. Page 32 describes the fault fracture zone as “open” and the last paragraph notes that
fractured Ti “focusing groundwater towards drainages in the Older Alluvial fans/ slope deposits (Qas)”
and further discusses vertical movement of groundwater in the fault and fracture zones. Figure 15
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shows several Qas regions along the upper reaches of the hydrostructures in Figure 18, while Figure 16
shows some of the same areas to be Morrison.
•

What is happening between these Unconsolidated and Bedrock units?

As explained in the text, the groundwater in subsystems 1a, 1b, 2a,and 2b ultimately discharge, with
their high altitude isotopic water, into the springs and surface water systems that then flow down,
either during events or as perennial streams, into subsystem 3 or subsystem 5 to recharge the
groundwater of these subsystems.
•

How does one determine the extent that the Morrison is confining versus a “fractured
and matrix Salt Wash member of the Morrison Fm” as noted on page 24?

The fractured and matrix Salt Wash member of the Morrison Fm is local, and mostly discontinuous units
of the Dakota Burro Canyon units, beneath the 1a, 1b, 2a, and 2b subsystems. Interactions there
(recharge and discharge) occur locally in the upper reaches of the landscape around the La Sal Mtns.
Their high altitude ground water will discharge into the upper Mill Creek and Pack Creek systems.
•

Page 42 describes the Pack Creek lower alluvium subsystem as containing fractured and
faulted Entrada sandstone and Glen Canyon Group and hydrostructures, and as being
“directly connected from the top of the La Sal Mountains”.

By surface water. The recharge to these units under Spanish Valley is via Pack Creek water infiltrating
through the gravels to the Glen Canyon rocks below. See Figure 31 for flow paths.
•

What evidence is there that the GCG in this subsystem is not connected to the GCG Mill
Creek subsystem?

Water quality in the wells is the main direct line of evidence. Take away Ken’s Lake, and the GCG is
Sulfate water. There are no major springs or seeps in the Spanish Valley to indicate connection, and
there are no structural features indicating a major connection. The question is easily posed as what
evidence is there that the two GCG subsystems are connected?
•

What is the relative portion of matrix flow versus fracture flow in the Glen Canyon group
bedrock (page 46)? Where is the matrix flow occurring?

These are good questions that are answered in the Phase 2 report. Most of the fractured vrs. matric
flow areas are isolated based on geomorphology and structural geology with the aid of aerial views and
field work.
• How does each flow type interact with the Valley fill aquifer?
In Spanish Valley, the valley fill aquifer interacts with all types of aquifer materials that are observed
beneath it, but the gravels do not connect with the Kayenta Fault and Fracture Zones from the Golf
Course area downvalley. The gravels do partially overlay the upper valley east side extension of the
Kayenta Fault and Fracture Zone above the Golf Course area.
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•

What is the evidence supporting the claim of “absolutely no water with a La Sal
Mountain source” in the Grandstaff system and the absence of a La Sal Mountain source
in the GCG?

Besides the entire HESA results, USGS isotopes isolate Grandstaff water as unique. This is stated as a
major conclusion in the USGS report, however, the report is not officially released. However, we agree
with their assessment.
Comments on Question 2: Page 13: There isn’t any discussion on Mill Creek from the confluence with
Pack Creek to the Colorado River. We thought it was a gaining stream.
The report didn’t address details on the Pack Creek Valley Alluvium beyond the general flow direction.
Mill Creek is a losing stream downstream from the Powerhouse. However, beyond the confluence with
Pack Creek, Mill Creek is probably a gaining stream. We are proposing to complete this as Phase 4 for
the City of Moab.
Comments on Question 3: Page 14: Loss of water to evaporation at Faux Falls may be considerable.
Somewhere in this section it should be identified and discussed as part of the water budget.
Phase 1 was an analysis of the overall area to determine how the surface water and ground water
subsystems work and did not focus on water budgets, which are part of Phase 2. On a general note,
once the water gets removed by the Sheley diversion, the surface water becomes part of the Pack Creek
Valley Alluvium subsystem, and indeed would experience high ET along the Faux Falls Channel, and
maybe infiltration and recharge into the Glen Canyon Hydrogeologic Group, and substantial ET and
infiltration into the groundwater system will occur at Ken’s Lake. This is proposed for Phase 4, and yes
should be in the PCVA subsystem water budget.
Comments on Question 4: Page 17: The document identifies lake storage as a net loss of water to the
Pack Creek system. Please explain your reference to lakes on the Pack Creek system.
There are several small lakes at the end of the Pack Creek diversion ditch near the San Juan and Grand
County lines. When filled, these lakes will experience ET.
Comments on Question 5: Page 42: The document notes that all of the subsystems have some form of
interconnectedness with the other subsystems, mostly by tributary or truck stream flow. What do you
mean by truck?
Misspelling, should be trunk as in trunk stream or main channel.
Comments on Question 6: Page 45: The document discusses several northeast-southwest trending
fracture zones that are important to the Moab City Springs and Wells. There is also one other fracture
zone that would warrant discussion, which is essentially along the Sand Flats road and could affect the
Skakel Springs. There is concern about development in that area.
The Kayenta Fault and Fracture Zone is a zone and includes the syncline and fault that borders the top of
the western edge of sand flats. If the concern is the Lionsback Development, the authors agree that for
Phase 3, protection of the Skakel Spring will probably extend to include part of that area as the surface
water and ground water may affect the water quality of Skakel Spring.
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Comments of Question 7: Page 56: The document discusses the lower Spanish Valley and influences to
Pack Creek. We would appreciate understanding this system better. There are numerous springs on the
southwest side of Pack Creek that have fairly high Total Dissolved Solids (TDS). Is the TDS being leached
out of the alluvium or is the groundwater in the Paradox formation adding high TDS water to the valley
fill system?
Phase 1 determined the 5 subsystems of the study area. With the focus on the City’s identified Wells
and Springs, the details became the Glen Canyon Mill Creek subsystem, and the other 4 subsystems
were kept to general conditions. The authors have not detailed the west side of Spanish Valley as to its
hydrogeologic fracture zone yet, but have proposed this analysis for Phase 4. We would agree that the
high TDS of the hydrogeologic feature could be due to several processes: 1) the Pack Creek recharge
water provides significant TDS by flowing over predominantly Morrison Fm water upstream; 2) recharge
from runoff of the Rim provides significant TDS by flowing over Moenkope and Chinle Fm units; and 3)
there could be interaction between the Cutler and Paradox units with the groundwater near the spring
discharge areas. We would “flush” this out (poor pun) in Phase 4.
Comments of Question 8: Page 57: The document discusses groundwater return flow to lower Mill Creek
from irrigation and other sources. We are assuming you are speaking about Mill Creek after it enters the
Spanish Valley near Powerhouse Lane. Please elaborate on your interpretation of lower Mill Creek’s
location.
Yes, this would be part of Phase 4, but the initial water quality observations show that the groundwater
system below the Pack Creek confluence is affected by Skakel and Ranch House Springs contributions,
and by the deep brine near Mathewson wetlands and the Colorado River.
Comments on Question 9: Page 64: The document states “There is no significant direct groundwater
connection between the Glen Canyon Group Mill Creek (GCMC) subsystem and surrounding subsystems
through shallow or deep hydrogeologic units.” It seems some of the material in this report may not
substantiate this statement. Are we sure the groundwater in the GCG under the valley fill system is
completely separated from the Mill Creek GCG groundwater?

Phase 4 should provide more defining evidence on this question. The Chapman aquifer test and the
San Juan County aquifer analysis confirm the presence of the extension of the Kayenta high K fault
and fracture zone on the north east side of the Spanish Valley. Neither of the aquifer tests were
conducted long enough to prove connectivity to anything whether Mill Creek or Ken’s Lake. Both
aquifer tests found the fracture zone almost immediately and were shut off as successful. Until
there were wells, there was no smoking gun….no major springs, no seeps, and really, no defining
hydrogeologic structure to carry the ground water through basically Johnson’s Up On Top (a
hydrogeologic dam if you will). An analysis of the pre 1980 data may help clarify this in Phase 4
meaning what was the water quality like then in the wells as there was no Ken’s Lake or springs,
and very little recharge from JUOT as the glacial gravels overlie relatively poorly fractured Entrada
in the southern part – a veritable parking lot surface if you will with not a lot of water gushing
anywhere on the sides or bottom.
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Comments on Question 10: The narrative on gaining and losing reaches does not seem to accurately
reflect the data presented in Figure 8 a – c (based on Blanchard 1990)
•

Page 12 - What happens to the water from the losing reach above Sheley diversion (MC
7 at 0.8 Cubic Feet Per Second (cfs) or 579 Acre Feet (AF)?

We have two fracture zone/French drains accepting recharge from Mill Creek. The first is the linear
stretch coming from the La Sal Mtns to the Sheley diversion. This reach of the “upper” Mill Creek drain
is deep and porous, and begins to fill with ground water here, hence the losing reaches.
•

There are losing reaches immediately below Sheley diversion (MC 9 at 0.55 cfs or 398
AF) and near upper Johnsons Up-on-Top (MC 11 at 0.9 cfs or 65 AF). How much do
these losing reaches contribute to the Gaining reaches at MC 12 + MC 13 compared to
the gains from the additional recharge catchment areas above these points (assuming a
recharge of 1-2 inches of annual precipitation (per page 7)?

This is the second and main reach of the Mill Creek French Drain, and the depth of the drain is from
200- 500 ft or more (based on well data), the width of the drain is up to several hundred feet, and the
length of the drain is the Mill Creek drainage. We have a lot of French Drain to fill. For quantitative
amounts, see calculations in Phase 2 under storage. The drain is so deep, it precludes flow across the
first cross valley fracture referred to as the Sheley diversion or Faux Falls fracture zone. However, the
Drain is full by Spring Creek or the second cross valley fracture system, so water has a pathway to the
City Wells and Springs. This is the second major losing stretch of Mill Creek.
Comments on question 11: Page 13 – There are three data points on losing reaches (MC 17 – MC 19)
immediately upstream of the confluence with North Fork. Do these losing reaches function similarly to
the Moab City Springs fracture zone described on page 32? Please explain.
This is the third reach of the Mill Creek French Drain, although we don’t have wells here to calibrate
depth. We are filling up the French drain here again, and the cross valley fracture zone is the North Fork
through Powerhouse section, and Mill Creek exits through here to the main Spanish Valley with its
surface water and ground water.
•

The last full paragraph on page 47 only discusses the two losing reaches that most
directly align with the City springs and wells and needs elaboration to describe where
water from these other losing reaches goes. Can you share a table of the gaining/ losing
reaches compared to contributing watershed area and known spring discharges?

Blanchard has this data in table form of his report although he isn’t looking to correlate these values
with recharge area. Existing studies and data have not identified sufficient data to delineate capture
zones for the city’s springs and wells. Blanchard also may have had Cottonwoods and Willows providing
ET and sucking surface water levels down during his measurement dates.
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Joel Linares
City Manager,

Re: Evaluation and Recommendation of Water Availability for the City of Moab

Dr. Kenneth Kolm and Paul van der Heijde have completed Phase 2 of the HSA, LLC/HHI, INC study
“Hydrologic and Hydrogeological Assessment of the Surface Water and Groundwater Resources
Affecting the Moab City Springs and Wells, Moab, Utah” (2019). The City of Moab Engineering staff have
been involved in the development and review of the Report and have concluded that it is based on solid
science and engineering practices. The Report is substantially complete and is recommended to undergo
peer review by qualified independent outside agencies.

One of the products the Kolm and van der Heijde Phase 2 Report developed is a range of water budgets
(Tables 1a, 1b, 2a,and 2b) for the Glen Canyon Aquifer (GCA; Labeled GCMC Hydrologic system in the
Report) by utilizing different assumptions. A water budget is an accounting of all the water that flows
into and out of a project area, in this case the GCA. Included in the Report’s water balance are impacts
of recharge and discharge from precipitation, vegetation, diversions of water from the GCA due to the
Sheley Diversion tunnel into Ken’s Lake, municipal use and changes in the underground reservoir
storage. The water budget totals an Acre-feet per year estimate of the water used into and out of the
GCA. Approximately 87% of the water that the City currently uses is dependent on the GCA.

At the end of the Tuesday Workshop of May 14, 2019, the Mayor pointed out that due to the temporary
overnight lodging moratorium ending in the near future, the Moab City Council needs to know ASAP an
estimate of future water availability for the City of Moab. At the May 14, 2019 meeting, the Chair Person
of the City’s Water Conservation and Drought Management Advisory Board (Board) agreed that the City
Engineering Department, under my direction, would estimate future water availability and the Board
would recommend potential policies to the Council.

Since the May 14 workshop, the Engineering Departmental staff have met with the Phase 2 Report’s
authors, Kolm and van der Heijde, and completed additional analysis in order to provide the annual and
future water availability number that we believe the Council needs for establishing policy. Based upon
comments and recommendations from Mr. Jeffry Gittins, the City of Moab Water Rights Attorney who
attended the workshop, I have chosen 40 years as the “planning window/interval” to project the City’s

needs into the future. This is consistent with our adopted Water Distribution and Storage Master Plan
(Plan) which has determined that the Average Annual Demand for the City will be 3,801 acre-feet per
year in 2060. The Engineering Department staff have independently verified that number as reasonable.

Based upon review and analysis of the most conservative of the Report’s applicable water budgets,
which is Table 1b on page 27 of Kolm and van der Heijde (2019), we believe that the annual average
volume of water available now and thru 2060, is between 9,172 acre-feet per year (total water available
minus Ken’s Lake and consumptive use by riparian vegetation) and 11,050 acre-feet per year (reduction
of evapo-transpiration from riparian vegetation and spring outflow by 20% reduction due to water use).
Based upon certain Environmental Protection Agency PA data (EPA 430-F-16-046, August 2016), which
estimates a reduction of the April snowpack in the La Sal Mountains by 20% over the last 60 years due to
climate change and assuming that same reduction rate continues into the future, the projected reduced
range for the annual average volume of water is 20% less or 7,337 acre-feet per year and 9,126 acre-feet
per year, respectively.

In summary, utilizing the State of Utah and City of Moab approved Water Distribution Plan for the 2060
average annual demand of 3,801 acre-feet per year, and utilizing the Kolm and van der Heijde (2019)
Report as the basis for the climate change modified range of 7,337 acre-feet per year to 9,126 acre-feet
per year for average annual available water, there is sufficient water for the next 40-years. Using the
lower range value of 7,337 acre-feet per year available minus the 3,801 acre-feet per year demand
leaves a remainder of 3,536 acre-feet per year in exceedance of the year 2060 demand, which is 193%
of the required demand. Using the higher range of 9,126 acre-feet per year available minus the 3,801
acre-feet per year demand leaves a remainder of 5,325 acre-feet per year in exceedance of the 2060
demand, which is 240% of the required demand. Under all of the scenarios it is prudent for us to
develop further wells, and perhaps springs, in order to insure sufficient access to necessary water
sources for the City.
It is worth clarifying that this evaluation is for the City of Moab only, including tourists who use our
system and is based solely upon the Glen Canyon Aquifer. Other uses and supplies in the Greater
Spanish Valley are not considered in this evaluation.

Chuck Williams, PE
City Engineer

