JANUARY 13, 2021
WATER CONSERVATION AND DROUGHT MANAGEMENT
ADVISORY BOARD
REGULAR MEETING 2:00 P.M.
Consistent with provisions of the Utah Open and Public Meetings Act, Utah Code
Ann. § 54 -2-207(4), the Water Conservation and Drought Management Advisory
Board Chair has issued written determinations supporting the decision to convene
electronic meetings of the Board without a physical anchor location. Due to the
health and safety risks related to the ongoing COVID -19 pandemic and considering
public health orders limiting in -person gatherings, the Water Conservation and
Drought Management Advisory Board will continue to hold meetings by electronic
means. The public is invited and encouraged to view the Board's electronic
meetings by viewing the City ’s YouTube
channel: https://www.youtube.com/MoabCityGovernment .

1. Written Determination To Convene Electronic Meetings
2. Call To Order
3. Approval Of Minutes
3.I. Minutes: December 9, 2020, Regular Meeting
Documents:
WB-MIN-2020-12-09 DRAFT.PDF
4. Board And Staff Reports
5. Discussion Regarding Appointment Of New Water Conservation And Drought Management
Advisory Board Members
6. Nomination And Selection Of Board Chair And Vice-Chair
7. Adoption Of 2021 Regular Meeting Schedule
Documents:
2021 WATER BOARD SCHEDULE.PDF
8. Review Of City Council Water Meeting On December 16, 2020
Documents:
WATER RESOURCE MANAGEMENT COUNCIL PRESENTATION
12.16.2020.PDF
WATER WORKSESSION DECEMBER 16 2020 FINAL WITH PICS.PDF

8. Review Of City Council Water Meeting On December 16, 2020
Documents:
WATER RESOURCE MANAGEMENT COUNCIL PRESENTATION
12.16.2020.PDF
WATER WORKSESSION DECEMBER 16 2020 FINAL WITH PICS.PDF
DUNCAN COUNCILPRESENTATIONFUTUREWATERREVE.9DEC2020.PDF
9. Discussion And Selection Of Priorities And Tasks For The Water Conservation And Drought
Management Board In 2021
9.I. Updating Water Conservation Plan
Documents:
WATER CONSERVATION PLAN 2016 DRAFT.PDF
9.II. Development Of Conservation Ordinances
i. Time of day watering ordinance/day of the week watering ordinance
ii. Water waste ordinance
Documents:
EXAMPLE TIME OF DAY WATERING ORDINANCE.PDF
EXAMPLE WATER WASTE ORDINANCE.PDF
9.III. Landscaping Policies And Resources
Documents:
EXAMPLE COMMERCIAL LANDSCAPE ORDINANCE.PDF
2013 WATERWISE PLANT LIST.PDF
9.IV. Water Shortage And Drought Contingency Plan
Documents:
SLC WATER SHORTAGE CONTINGENCY PLAN.PDF
9.V. Groundwater Monitoring Efforts
9.VI. Graywater Requirements For New Developments
9.VII. Irrigation Workshops
9.VIII. Developing More Robust Water Conservation-Related Outreach And Education For The
Community
9.IX. Other Items From The Board And Staff
10. 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
December 9, 2020
The Water Conservation and Drought Management Advisory Board held its regular meeting on
the above date. Consistent with provisions of the Utah Open and Public Meetings Act, Utah
Code Ann. §54-2-207(4), the Water Conservation and Drought Management Advisory Board
Chair has issued written determinations supporting the decision to convene electronic meetings
of the Board without a physical anchor location. Due to the health and safety risks related to the
ongoing COVID-19 pandemic and considering public health orders limiting in-person
gatherings, the Water Conservation and Drought Management Advisory Board will continue to
hold meetings by electronic means. An anchor location was not provided. An audio recording of
the meeting is archived at http://www.utah.gov/pmn/index.html. A video recording is archived
at https://www.youtube.com/watch?v=FTJEc7jff-4.
Regular Meeting—Call to Order and Attendance:
Water Board Chair Kara Dohrenwend called the meeting to order at 2:12 pm. Participating
remotely were Water Board Members Arne Hultquist, Kyle Bailey, and Mike Duncan. Water
Board Members Jeremy Lynch and John Gould were absent. City staff in attendance were
Assistant City Manager Carly Castle, City Engineer Chuck Williams, Recorder Sommar Johnson,
and Deputy Recorder Kerri Kirk. Public Works Director Levi Jones joined the meeting at 2:54
PM.
Approval of Minutes: November 24, 2020
Motion: Board Member Hultquist moved to approve the minutes from the last meeting. Board
Member Duncan seconded the motion.
Vote: The motion passed 4-0 with Board Members Hultquist, Dohrenwend, Duncan, and Bailey
voting aye. Board Members Lynch and Gould were not present for the vote.
Board and Staff Reports
Assistant City Manager Castle said the Council’s water meeting is next Wednesday at noon.
Board Chair Dohrenwend inquired if the Water Board Members need to attend the meeting.
Assistant City Manager Castle said it is not required, but Board Members are welcome to listen
to the discussion.
Discussion Regarding Appointment of New Water Conservation and Drought
Management Advisory Board Members
Board Chair Dohrenwend said former Board Member Perkins’ position has not been filled yet,
and possibly Board Member Gould’s position will need to be filled in the new year. There was a
discussion about attracting more board members and the process to appoint them. Assistant
City Manager Castle requested that Board Chair Dohrenwend review the applicants by January
4, and the Board could review and recommend applicants to Council at the meeting on January
13.
Review and Approval of Board Comments and “Brief” on the Hydrologic and
Hydrogeologic Assessment of the Surface Water and Groundwater Resources
Affecting the Moab Springs and Wells: Phases 3 and 4 Reports
Board Chair Dohrenwend provided background on the creation of the “brief” containing the
Board’s comments. Board Member Hultquist requested particular phrasing be added back into
the document. Board Member Hultquist left the meeting at 2:29 PM.
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Board Member Duncan reviewed the process for creating the “brief”.
Board Chair Dohrenwend found the language that Board Member Hultquist wanted reinserted
to the final paragraph of the document: “In conclusion, until the Utah Division of Water Rights
establishes a legal value for safe yield and earnest discussions with the City begin for a
groundwater management plan that will limit withdrawals, the City might best protect its
interest by asserting its intention to use its senior water rights according to the City’s 40 year
plan, encouraging and participating in a groundwater monitoring plan that will accurately
determine aquifer status and protect the interests of its residents and consider implementing
policies for a water restricted future.”
Board Member Duncan continued reviewing the creation of the “brief”.
Board Member Hultquist rejoined the meeting at 2:49 PM. He confirmed that the reinserted
language was correct.
Motion: Board Member Hultquist moved to approve the document with the amendment.
Board Member Bailey seconded the motion.
Vote: The motion passed 4-0 with Board Members Hultquist, Dohrenwend, Duncan, and Bailey
voting aye. Board Members Lynch and Gould were not present for the vote.
Continuing Discussion Regarding Board Member Duncan’s Presentation from
November 24, 2020 Meeting
Board Member Duncan said the presentation included a few more slides to incorporate the
Board’s comments on Kolm’s report. Board Member Hultquist provided comments and
suggestions about the presentation. Board Member Duncan reviewed the intent of the
presentation for Council. He summarized the presentation for the Board. There was a discussion
about the safe yield estimate. Board Member Duncan reviewed the additional slides. There was a
discussion about adding the water budget image to the applicable slide.
Discussion Regarding Groundwater Monitoring and Funding Options
Public Works Director Jones reviewed the causes of the recent leaks around town. There was a
discussion about prioritizing the water infrastructure in the upcoming Council budget
discussions.
Board Chair Dohrenwend inquired about obtaining grants to fund groundwater monitoring. City
Engineer Williams said the DWR, USGS, and UGS are going to continue working together on
funding for groundwater monitoring. The Board expressed their support for groundwater
monitoring. There was a discussion about creating a structured, long-term groundwater
monitoring plan for the valley.
Board Member Hultquist inquired about obtaining more precipitation stations which would add
to the drought monitoring index.
Adjournment: Board Chair Dohrenwend adjourned the meeting at 3:31 PM.
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City of Moab
Water Conservation and Drought Management Advisory Board
Regular Meeting Schedule
2021
The City of Moab will hold Regular Water Conservation and Drought Management
Advisory Board at 2:00 PM on the second Wednesdays of each month. Unless noticed
as an electronic meeting pursuant to Moab Municipal Code Section 2.04.100, all Water
Conservation and Drought Management Advisory Board Meetings will be held in the
Moab City Council Chambers at 217 East Center Street, Moab, Utah. Meeting dates will
be as follows:
Regular Meeting
Regular Meeting
Regular Meeting
Regular Meeting
Regular Meeting
Regular Meeting

January 13
March 10
May 12
July 14
September 8
November 10

Regular Meeting
Regular Meeting
Regular Meeting
Regular Meeting
Regular Meeting
Regular Meeting

/s/ Sommar Johnson
City Recorder
Published in the Times Independent, January 21 and January 28, 2021.

February 10
April 14
June 9
August 11
October 13
December 8

IN T E G RA T E D W A T E R
RE S O URC E P LA N N IN G
Sp e cial Moab City Council Me e ting
De ce m b e r 16, 2020

W H A T IS
IN T E G R A T E D
W A T E R RE S O URC E
P LA N N IN G A N D
MANAG EMENT?

Wate r p lanning should e ns u re tha t
d e ve lo p m e nt and fu tu re wa te r ne e d s are
co n s is te nt with ava ila b ility and s up p ly.

W ATER
RE S O URC E
P LA N N IN G
P R IN C IP LE S

La nd d e ve lopme nt p lans should achie ve
de ve lopme nt that re sults in s u s ta in a b le
la n d us e p atte rn s co up le d with the
e ffic ie nt us e o f s c a rc e and /o r
o ve rs u b s c rib e d wa te r s u p p lie s .

Fu n d in g fo r co n s tru c tio n and
m ain te na n c e o f wa te r s to ra g e , p um p ing ,
tre atm e nt, and d e live ry s ys te m s m us t
b e p rio ritize d to support our long-te rm
e conomic future and ove rall we ll-b e ing.
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MILL CREEK DRIVE WATERLINE
IMPRO VEMENTS
• DESIGN IS CO MPLETE AND APPRO VED BY DIVISIO N
O F DRINKING WATER
• CO NSTRUCTIO N IN SPRING 2021 IF BO ND IS
CO MPLETED

UP C O M IN G
IN F RA S T RUC T U RE
IN V E S T M E N T S

SPANISH VALLEY WATER TANK
• NEEDED TO IMPRO VE FIRE FLO WS
• NO W THAT RATES AND PLAN ARE APPRO VED, WE
WILL APPLY FO R DWB FUNDING IN SPRING 2021
• IF FUNDING AVAILABLE CO NSTRUCTIO N
SPRING/SUMMER 2022

MISCELLANEO US DISTRIBUTIO N SYSTEM
UPGRADES AS FUNDS ARE AVAILABLE

CITY OF MOAB
WATER RESOURCES STATUS
WORKSESSION
DECEMBER 16, 2020

PRESENTATION PURPOSE
●

TO UPDATE COUNCIL ON OVERALL STATUS OF WATER
RESOURCES IN THE MOAB/SPANISH VALLEY REGARDING:
○ RECENT SCIENTIFIC REPORTS REGARDING AVAILABLE WATER QUANTITY,
○ POTENTIAL FUTURE WATER CONSERVATION MEASURES AND
○ SCHEDULE OF UPCOMING SYSTEM INVESTMENTS

OVERVIEW CULINARY WATER SYSTEM
EXISTING FACILITIES AND FINANCIALS
● ACTIVE SOURCES

FOUR SPRINGS, THREE WELLS (TWO CULINARY, ONE IRRIGATION)

● STORAGE

(3) ~1-MILLION-GALLON STORAGE TANKS

● DISTRIBUTION PIPE (>4”)

~48 MI

● SOURCE PROTECTION AREAS 34.8 SQ. MI.
● TOTAL WATER USE

1,800-2,400 AF/YR (5,646 GPM INSTANTANEOUS PEAK)

● CONNECTIONS

1,746 RESIDENTIAL + 562 COMMERCIAL = 2,308 (2019)

● KNOWN ISSUES

INADEQUATE FIRE SUPPRESSION IN PLACES, FAILING PIPES, LOW CIRCULATION IN SYSTEM EXTREMITIES

● BUDGET SOURCE

WATER ENTERPRISE FUND

● FY20 BUDGET

$1.26M

WHAT IS HYDROLOGY?
FROM USGS.GOV:
“Hydrology is the science that encompasses the occurrence, distribution, movement and
properties of the waters of the earth and their relationship with the environment within each
phase of the hydrologic cycle. The water cycle, or hydrologic cycle, is a continuous
process by which water is purified by evaporation and transported from the earth's surface
(including the oceans) to the atmosphere and back to the land and oceans. All of the
physical, chemical and biological processes involving water as it travels its various paths
in the atmosphere, over and beneath the earth's surface and through growing plants, are
of interest to those who study the hydrologic cycle.”

OTHER DEFINITIONS
LEGAL STANDARDS:
● SAFE YIELD (FROM UTAH CODE): “the amount of groundwater that can be withdrawn from

a groundwater basin over a period of time without exceeding the long-term recharge of the
basin or unreasonably affecting the basin's physical and chemical integrity.”
● WATER RIGHTS (FROM UDWRi): “A water right is a right to divert (remove from its natural

source) and beneficially use water.” RECORDS ARE MAINTAINED BY THE UTAH
DIVISION OF WATER RIGHTS (DWRi). GENERALLY, OLDER RIGHTS HAVE HIGHER
PRIORITY…”FIRST IN TIME, FIRST IN RIGHT”

RECENT PUBLICATIONS
● “THE USGS REPORT” (EVALUATION OF GROUNDWATER RESOURCES IN

THE SPANISH VALLEY WATERSHED, GRAND AND SAN JUAN COUNTIES,
UTAH)
● “THE GARDNER REPORT” (RETHINKING A GROUNDWATER FLOW

SYSTEM USING A MULTIPLE-TRACER GEOCHEMICAL APPROACH: A
CASE STUDY IN MOAB-SPANISH VALLEY, UTAH)
● “THE KOLM REPORTS” (IN FIVE PHASES/SUBPARTS)
● WATER DISTRIBUTION AND STORAGE MASTER PLAN

THE USGS REPORT
● EVALUATION OF GROUNDWATER RESOURCES IN THE SPANISH VALLEY WATERSHED, GRAND AND
SAN JUAN COUNTIES, UTAH. ALSO KNOWN AS SCIENTIFIC INVESTIGATIONS REPORT 2019-5062
● NINE CONTRIBUTING AUTHORS. PUBLISHED 2019
● COLLECTED SAMPLES FOR CHEMISTRY

● MODELLED SUBSURFACE DISCHARGE AT WETLANDS USING NEW OBSERVATION WELLS AND
GEOPHYSICS
● MEASURED SURFACE BASE FLOW, ASSUMED EQUAL TO GROUND WATER DISCHARGE FROM
HIGHER IN WATERSHED
● MODELLED RECHARGE DUE TO INFILTRATION OF PRECIPITATION
● ASSUMES GROUND WATER AVAILABLE EQUALS GROUNDWATER DISCHARGE AT COLORADO RIVER

THE GARDNER REPORT
●
●
●

●

●

RETHINKING A GROUNDWATER FLOW SYSTEM USING A MULTIPLE-TRACER
GEOCHEMICAL APPROACH: A CASE STUDY IN MOAB-SPANISH VALLEY, UTAH
FIVE AUTHORS FROM THE USGS STUDY PUBLISHED THIS REPORT IN 2020
DATA AND METHODS ARE THE SAME AS USGS REPORT, EXCEPTING THE
ADDITION OF THE LUMPED PARAMETER MODEL IN GARDNER
ESTIMATED DISCHARGE IS ESSENTIALLY EQUAL TO USGS REPORT, THOUGH
DATA AND RESULTS ARE PRESENTED SLIGHTLY DIFFERENTLY
CULINARY WATER IS SOURCED FROM DEEP, OLD AQUIFER AND DRIVEN BY
INFILTRATION FROM HIGH IN LA SALS.

THE KOLM REPORTS
● IN FIVE PHASES: PACK CREEK SUBSYSTEM, MILL CREEK SUBSYSTEM, OVERALL

SPANISH VALLEY SYSTEM, WATER MONITORING PLAN, SAFE YIELD
RECOMMENDATION. PUBLISHED 2018-2021
● UTILIZED A CLASSIC HYDROGEOLOGIC METHODOLOGY
● GROUND WATER USE IS CLOSE TO BEING MAXIMIZED
● CULINARY WATER IS SOURCED FROM RELATIVELY YOUNG, SHALLOW AQUIFER IN
COMPLEX NETWORK OF FRACTURED SANDSTONES
● MILL CREEK SURFACE WATER IS CONNECTED TO GROUNDWATER, AND WATER
READILY EXCHANGES BETWEEN THE TWO
● UNLIKE USGS AND GARDNER, KOLM ESTIMATES DETAILED EVAPORATION
(DISCHARGE) DUE TO PHREATOPHYTES

WATER DISTRIBUTION AND STORAGE
MASTER PLAN
● UPDATED 2019
●

ESTIMATES PEAK AND YEARLY AVERAGE DEMAND FOR YEAR
2060, BASED ON REQUIREMENTS IN UTAH STATE CODE {R309-5107(2) & (3) U.A.C.}

●

TAKES INTO ACCOUNT BOTH INDOOR AND OUTDOOR USE (i.e.
CULINARY USED FOR LANDSCAPING)

DWRi
SUMMARY OF FINDINGS
● UTILIZED USGS REPORT AS ITS BASE STUDY. THEN MODIFIED INTERNALLY
● TOTAL WATERSHED DISCHARGE:
10,800 TO 16,600+ ACRE-FEET (+ PRIVATE WELL AND SPRING USE)
● VALLEY AQUIFERS ESTIMATE:
4,500 TO 7,800+ ACRE-FEET (+ PRIVATE WELL AND SPRING USE)
● ESTIMATED GROUND WATER AVAILABLE FOR FUTURE USE

REPORT RESULTS COMPARISON

DISCHARGE
AVAILABLE

GROUNDWATER BUDGET (ACRE-FEET PER YEAR)
USGS
UDWRi
GARDNER
MIN
MAX
MIN
MAX
13,000
15,000
10,800
16,600
13,600
300
1000
1,300
3,500
~0
WATER MASTER PLAN
CURRENT CITY USE

2060 CITY USE

2,395

3,801

KOLM
12,600
2,400

DO WE HAVE ENOUGH WATER?
●
●
●
●

ESTIMATED PHYSICAL WATER AVAILABILITY: ZERO TO 3,500 AF
AVAILABLE CITY WATER RIGHTS: ~9,633 AF...WATER RIGHTS
ARE NOT THE ISSUE
MORE SCIENTIFIC WORK IS NEEDED TO REACH CONSENSUS AS
TO THE AMOUNT OF UNDEVELOPED WATER AVAILABLE
IN THE MEANTIME...WATER CONSERVATION MEASURES
SHOULD BE ENHANCED TO MAKE THE MOST OF THE WATER
WE HAVE

Moving to a water-restricted future
Now would be a good time

Mike Duncan
Moab City Council, mduncan@moabcity.org, 720.281.2430 cell
12/9/2020, Rev E
Have you noticed?
2-3% growth compounds over the years
Well and spring levels are declining
Periodic little snow in the mountains
Periodic summer drought
El Niño / La Niña precipitation cycles
Climate Change – getting hotter

Spanish Valley Watershed, the USGS Study Area

Moab Irrigation Co.
diversions

The Glen Canyon Group and Valley Fill Aquifers

Well levels are a portent of what’s likely to come:
Dry in 1970’s, wet in ‘80s, slowly declining since

• The City presently assumes it can serve water to new
residential and commercial developments
• “Will serve” commitments are neither explicitly stated
nor considered by Planning.
• This may be because the city has ample “paper” water
rights for growth.
• This must change….

Years of drought and famine come and
years of flood and famine come, and the
climate is not changed with dance,
libation or prayer.
John Wesley Powell

The end game for this discussion:
Suggested city policy changes for calendar year 2021:
• Begin “metering” new requests for residential or commercial water
• Requests are in units of Equivalent Residential Connections
• One ERC is one typical residential housing unit
• 400 gal/day = 0.45 acre-feet/year
• Participate in upcoming Groundwater Management Plan process
• These policy changes need not and should not wait for the GWMP
process to complete.
• GWMP completion is likely a few years away.
• New development continues apace.
• Wise water policy means not making commitments we can’t fulfill.
• The city can adopt any water policy we wish as long as we don’t
violate state law.

The end game for this discussion, continued…
What do we mean by “metering” ? To be debated. Some ideas:
• Explicitly accepting or denying requests for new water in Planning apps.
• Keeping better records of such requests
• Establishing an annual new ERC quota
• Establishing a maximum ERC limit for any single application
• Offering ERC “bonuses” for conservation or secondary water use
• Metering rules amended periodically as required
• Applicants who contribute their own existing GCGA withdrawals not
subject.
• Applicants who contribute their own non-GCGA water not subject.

The basic Water Budget issue:
•
•
•
•

We’re talking “culinary” (drinking) water here, not irrigation
We’re talking ground, not surface, water, i.e. aquifers
Water rights are not the issue
Aquifer capacity is the issue

First, how much water each year are we currently using?
• Well known numbers
• Moab City – 2300 acre-feet
• Grand County – 1100 acre-feet
• San Juan County Spanish Valley SSD – 500 acre-feet
Then, how much water do we have to use? Read on…
• Poorly estimated numbers, often apples and oranges confusion
• USGS study 2018-19
• Ken Kolm (city sponsored consultant) 2018-19 study/reports
• USGS/Journal of Hydrology 2019 study

In more detail, how much water each year are we currently using?

History of the city’s water supply:
• Since 1890, Skakel Springs (near Moab Springs Ranch, N of town)
• In 1950’s, purchase of George White (the GW of Red Cliffs fame)
ranch (now the Golf Course area)
• Culinary water reported to DWR of 2159 acre-feet in 2019:
• Four springs, presently in use
• Two wells, #6 and #10, presently in use
• Well #7 used for golf course irrigation; culinary quality water
• 2009-2012 average of 120 acre-feet/yr reported to DWR
• City’s springs and wells totaled 2279 acre-feet/yr in 2019

Grand County wells also tap GCGA:
• In GCGA rather than Valley Fill Aquifer since good quality
• George White #4 and #5
• Chapman
• Spanish Valley
• Withdrawals reported to DWR in 2019 were 1039 acre-feet

San Juan County SV SSD Well #1 also taps GCGA
• Approved, tested for 500 acre-feet
• In service soon to serve SITLA
“South Moab” development
• A potentially large (15K people)
community
• Junior water rights from 2011
• Conditional approval for another
4500 acre-feet
• Diversion from 20+ GCGA
wells desired by District
• Colo River withdrawal (up Kane
Crk) is a backup

• What is our present GCGA withdrawal?
• City – in 2019, 2279 acre-feet
• Grand County – in 2019, 1039 acre-feet
• SJSVSSD – planned from one approved well – 500 acre-feet
• Total GCGA “existing” withdrawals = 3818 acre-feet
• Growing with new developments in pipeline
• Varies from year to year since culinary water used for irrigation
• Does not count Lower SV Springs or Private Wells
• Agrees well with Gardner/USGS value of 3600 acre-feet

Now, in more detail, how much water do we have to use?
How is it estimated? Three techniques:

• By modeling groundwater recharge by precipitation (snow/rain)
• Difficult to do accurately
• By observing discharge in surface (streams, springs) and ground
waters
• Better accuracy estimates
• Then assume that recharge equals discharge;
• An assumption not easily verifiable
• By some combination of the above two
• Three contemporary studies, two by USGS (or related authors), one
by a consultant (Ken Kolm) hired by city

What did the USGS 2018-19 study say?
• Recharge method: 10 – 30K acre-feet/yr
• Discharge method: 13-15K acre-feet/yr
• Largest discharge is Mill Creek (base flow) surface water
• Both methods subject to variable climate data
• These count groundwater in the whole watershed (upper, east
side of La Sals; and lower, the valley floor), both:
• Good (culinary) water, from GCGA aquifer
• Poorer (salty, irrigation) water, from Valley Fill aquifer

What useful things came out of Kolm’s 2018-19 Phase 1-4 study?
• Phase 1 laid the ground work for the remaining reports
• Phase 3 proposed expanded Source Protection Zones for the city’s
springs
• Phase 4 proposed an expanded monitoring plan for the area’s ground
water table, useful as part of upcoming Groundwater Management
Plan sponsored by DWR
• Phases 2 and 4 presented water budgets for the GCGA and Valley fill
aquifers respectively

What did the Kolm Phase 2 Water Budget study say?
• 18K acre-feet/yr passing through “Water Budget Area”
• Currently depleting (mining) the GCGA
• Difficult to make policy decisions on the basis of this study alone
• WBA chosen to represent GCGA flow
• WBA chosen to have mostly “no flow” boundaries
• Surface and ground water flows in to and out of WBA at a few
points

The Water Budget
Area for Phase 2,
the GCGA

• Author admits considerable uncertainty, reluctance to make
conclusions, more study required
• Groundwater in/out estimates subject to considerable
uncertainty
• Vegetation losses subject to considerable uncertainty
• Geochemical tracers not integrated into model
• Infiltration in high La Sals not integrated into model
• Surface water balance not integrated into model

What does the USGS/JofH article say?
• 3400 acre-feet/yr recharge of “deep” GCGA
• This is the part of the aquifer from which city wells draw
• Uncertainty? – could be from1500 to 5300 acre-feet
• Nominal case – we’re at Safe Yield limit now
• Best case – we have 50% to grow on

So, do we have culinary water to grow on for some time?
Not really. Less than you think. There’s a new hooker, which is:
• The city’s (and county’s) existing culinary water rights and
withdrawals are to the “Glen Canyon Group” aquifer.
• The latest USGS/Journal of Hydrology study says the GCGA is
already being withdrawn at its long term recharge rate, what
the state defines as “Safe Yield.”
• Utah Division of Water Rights is the authority who determines
the legal Safe Yield value.
• That value has not yet been determined, a subject of the
Groundwater Management Plan process.
• When established, it implies no new (net) withdrawals from the
GCGA aquifer, regardless of paper water rights
• This is a finding that precipitates a paradigm shift for local
governments, who must plan far into the future

What exactly does the state say about “Safe Yield” ?
• “Safe Yield” - the amount of groundwater that can be
withdrawn from a groundwater basin over a period of time
without exceeding the long-term recharge of the basin or
unreasonably affecting the basin’s physical and chemical
integrity
• Utah Code 73-5-15 4(a)(i) : “…the withdrawal of water from
a groundwater basin shall be limited to the basin’s safe
yield.”
• Utah Code 73-5-15 4(a)(ii) : “Before limiting withdrawals in a
groundwater basin to safe yield, the state engineer shall:
• determine the groundwater basin’s safe yield; and
• adopt a groundwater management plan for the
groundwater basin

If the GCGA were closed to new withdrawals, what other water
sources could be tapped for culinary city use?
• Nothing is easy. Tapping any other source is fraught with
legal, water right, water quality, cost, infrastructure and
environmental consequences
• The biggest GCGA discharge is Mill Creek, its surface rights
owned by Moab Irrigation Co., a non-profit with senior water
rights
• Could trade agricultural uses for municipal uses
• The only other aquifer is the “Valley Fill Aquifer” with poorer,
but treatable, quality water whose rights are held by other
users.
• Tapping its underflow to the Colorado River could impact
wetlands
• The county owns unused modest rights to the Colorado River.
• Expensive to pump and store
• Could be subject to Colorado River Compact restrictions

More study is needed!
• The city is drilling new well #12 in the golf course area this
coming spring
• An opportunity to cheaply observe aquifer characteristics
and do drawdown tests against other wells in the area
• More monitoring elsewhere in the valley is critical
• City contributions to funding will be necessary

To say it again…
• We have a painful, but manageable paradigm shift in front of us
• Until now, the water’s always been there, essentially free
• No more:
• Water will get more expensive.
• We’ll have to conserve.
• We’ll have to buy, trade, share or bank for new water.
• This may limit new residential and commercial growth.

The remaining slides

get into the details,
the weeds of water budget and Safe Yield issues
Policy makers can skip this part if you wish…

What do we mean by “mining” an aquifer?

Think of an aquifer as a bucket of wet sand
Bucket full of alluvial sand;
Specific Yield y = 10-30%;
ie relatively little space for water

Recharge R, af/yr;
Also is Safe Yield, say 3000 af/yr
Pre-devel water level

Current water level

Spring flow s @ height h, af/yr;
s is proportional to height h; A
Pre-devel spring flow S
(@ W=0, no well withdrawals)
(@ pre-devel height h = H0)
is just the recharge R;
Thus s = kh, where k = R/H0

Aquifer area
acres, say 20K acres

Pre-devel height H0,
say 100 ft
height h, ft

Well withdrawals
W, af/yr

Change in storage volume is A(dh/dt) af/yr;
Change = (recharge – withdrawals) – spring rate
(yA)(dh/dt) = (R-W) – kh;

Not mining the aquifer since withdrawals < recharge = safe yield
At a recharge of R = 3000 af/yr,
from pre-development state (i.e. full aquifer),
Initial pre-devel spring flow suppose we suddenly begin withdrawing 1000 af/yr
equal to recharge = 3000 af/yr

Spring flow eventually declines
to 2/3 of pre-devel value,
2000 af/yr

It takes hundreds of years to come to new equilibrium,
because the aquifer volume is much bigger
than the volume withdrawn each year.

Mining the aquifer since withdrawals > recharge = safe yield
At a recharge of R = 3000 af/yr,
from pre-development state (i.e. full aquifer),
Initial pre-devel spring flowsuppose we suddenly begin withdrawing 4000 af/yr
equal to recharge = 3000 af/yr

Spring flow eventually
declines to zero

It still takes > hundred years to come to new equilibrium,
because the aquifer volume is still much bigger
than the volume withdrawn each year.

What is the title and who authored the latest USGS4 report?
1,2Gardner,

Phillip M., 1,2Nelson, N.C., 3Heilweil, 3V.M., Solder, J.E.,
1Kip Solomon, D., Rethinking a groundwater flow system using a

multiple-tracer geochemical approach: a case study in Moab
Spanish Valley, Utah, Journal of Hydrology (2020), doi:
https://doi.org/10.1016/j.jhydrol.2020.125512
1University

of Utah Department of Geology and Geophysics, Salt Lake City, UT
States Geological Survey, Nevada Water Science Center, Carson City, NV
3United States Geological Survey, Utah Water Science Center, Salt Lake City, UT
2United

•
•

•
•
•

This report is currently published as a “pre-proof” Journal of Hydrology article.
All authors were authors of the previous 2018-2019 USGS study, Evaluation of

Groundwater Resources in the Spanish Valley Watershed, Grand and San Juan
Counties, Utah

This report draws heavily on that previous study.
Four of the five authors are still employed by the USGS.
4For these reasons, I have called this study a “USGS” report. However, note that it
has been independently published

What does it say that changes the game?

Using a lumped parameter model and 14C groundwater ages, we
estimate recharge to the deeper GCGA (DGCGA) to be 4.2 ± 2.3 X
106 m3 /yr [3400 ± 1900 acre-feet/yr], which is approximately equal to
the measured discharge from wells and springs [3600 acre-feet/year,
tabulated in the slides preceding this one].
Why do I have more confidence in this report than in others?
Gardner used geochemistry and environmental tracers
(groundwater dating with tritium/helium and industrial gases,
pore-water tritium and chloride measurements from rock cores,
etc.) together with what is now a common Lumped Parameter
Model technique to focus on water budgets and concepts of
physical groundwater flow. This permits better definition of where
groundwater comes from and where it did and didn’t go.
Gardner’s agreement between an independently calculated
recharge and observed discharge gives confidence in the lumped
parameter model.

Where does GCGA water come from
and where does it go?

to the NE side
of the valley

from high in
the La Sals

• Gardner thinks the Kayenta middle layer of the GCGA
(Navajo, Kayenta, Wingate) often confines water in the
Navajo (the “Shallow GCGA”) and the Wingate (the “Deep
GCGA”) to those layers.
• Wells and springs are sourced in the DGCGA
• Mill Creek is sourced in the SGCGA
• It takes a long time (2700 years, observed via carbon 14
dating) to get from the mountains to the valley.

The basic Lumped Parameter Model:
Water moves horizontally at speed X/T m/year;
Recharge rate R = V/T m3/yr = X*Y*Z / T.
Water enters aquifer
at time zero
Aquifer
Zm
Xm

Ym

Water exits aquifer
at time T years

(Exponential Piston) Lumped Parameter Model

R = L*θ*(1 + Xcon/X) /τ, where
R is the recharge rate in m3/year over the aquifer portion X;
τ is the mean transit time in years;
L is the aquifer thickness in m;
θ is the porosity;
Xcon is the confined portion of the aquifer;
This results in
R = 4.2E6 m3/yr (3400 acre-feet)/yr
which well matches observed discharges
Xcon
of 3600 acre-feet/yr
L
Springs discharge,
Wells withdrawals

Snow, rain
infiltration
X
Y

An estimated recharge rate of 3400 acre-feet/yr.
About what we’re discharging/withdrawing now!
Is it believable?
• Yes, to the extent of its error bounds.
• There are uncertainties in all LPM parameters
• Their net effect, the total uncertainty in recharge rate
R (or Q here) can be calculated assuming all errors
are statistically independent

• This results in a 1-sigma standard deviation (i.e.
uncertainty) σQ of 2.3E6 m3/yr = 1865 acrefeet/yr.

• Thus, this Safe Yield estimate is 1535 to 5265 acre-feet/year
• Nominal case, we’re at Safe Yield now, 3400 acre-feet
• Best case, we have (5265 – 3400) / 3600 ~ 50% to grow on.
• More study is needed!
• The city is drilling new well #12 in the golf course area this
coming spring
• An opportunity to cheaply observe aquifer
characteristics and do drawdown tests against other
wells in the area
• More monitoring elsewhere in the valley is critical
• City contributions to funding will be necessary

Thank you for reading!
Questions?
Mike Duncan
Moab City Council
mduncan@moabcity.org
720.281.2430 cell
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CHECKLIST for Moab City 2016 / Water Conservation Plan
Current population: 5235 (per census.gov for 2015)
Number of M&I water connections, categorized by type:
Residential 1575
Commercial & Industrial 414
Institutional 84
Total water deliveries, categorized by type: See Table 11.
Current water supply, categorized by source: See Table 4.
Projected needed supply to Build-out: see Table 12.
Projected supply that can be delayed by implementing conservation programs and practices.
This is not fully defined in our report. See Tables 13 and 15.
Current per capita water use in gallons per capita per day (gpcd), categorized by type:
See Table 7.
Compare to state’s 2010 average (potable 185, secondary 55 gpcd).
(Residential Potable 127 gpcd, Residential Secondary 40 gpcd) See Table 8.
Conservation Goals: See Table 15 and “Conservation Goals” chapter.
Your current metering situation and replacement schedule.
All but 20 meters are now radio-read, on track to replace all manual-read.
Your current pricing and rate structure: See Table 14.
List any water conservation ordinances currently implemented:
See “Water Conservation Policies/Ordinances”
List any conservation measures currently implemented: See “Current Water Conservation”
Do you have a Water Conservation Coordinator on your staff? No
Proposed conservation measures: See “Water Conservation Goals”
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WATER CONSERVATION PLAN UPDATE 2016
City of Moab, Utah
INTRODUCTION AND EXECUTIVE SUMMARY
The State of Utah requires that each Utah community adopt a Water Conservation Plan every five
years. The City of Moab last adopted a Plan in 2011; this Water Conservation Plan Update for 2016
considers new data for water supply and demand, trends for the last five years, and future growth
and consumption trends for the Moab area. Based on this information, the 2016 Water Conservation
Plan Update presents goals and objectives to ensure that Moab will meet its future water demand
needs through water conservation programs and practices.
Emerging data from the ongoing study spearheaded by the Utah Division of Water Rights (DWRI), and
undertaken by the United States Geological Survey (USGS), will inform this Water Conservation Plan.
Additional data is drawn not only from Moab City sources but also from reports prepared by
neighboring agencies, including Grand Water and Sewer Service Agency (GWSSA), Moab Irrigation
Company (MIC), and the Grand County Community Development Department.
After decades of water supply projections showing abundant and pure culinary water, new data
suggest an over-allocation of water rights and a trend of water use that appears to be significantly
depleting available resources. Until recently, population projections have not taken into account
denser zoning codes or the burgeoning tourist economy and its impact on per capita water usage.
The 2016 Water Conservation Plan Update sets forth an analysis of the period of 2011-2015. Average
per capita consumption for 2015 was 282 gallons per person per day, when including all culinary
consumption (residential and commercial), divided by the resident Moab population. This
consumption requires significant conservation measures to reduce to meet State and Federal
consumption goals. If only residential use is taken into account, the figure was much lower (146
gallons per person per day), but does not portray a realistic picture of total impact on the existing
water supply. Further, at current usage rates which take into account current tourism impacts, this
report suggests the City will exceed water supply when the population reaches 11,552 residents.
Overall, from 1998 to 2015, the total water delivered by the City of Moab culinary system has
increased by 14%. Because previous water conservation plans have indicated abundant water supply
and relatively low per capita water usage rates, the City of Moab has not been aggressive in pursuing
water conservation measures.
Due to new information about culinary water scarcity and the fast pace of growth in the Moab
residential and overnight accommodation industry, it is recommended that the City aggressively
implement the water conservation measures outlined in this plan, capitalizing on changing
perceptions of what is feasible, and concentrating on reduction in outdoor use of culinary water and
implementing recommendations to reduce threats to water quality.
MOAB WATER CONSERVATION PLAN 2016
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This plan recommends that the City aim for a 25% reduction in per capita water consumption over
the next five years, and that the City reduce outdoor usage of culinary water by 25% in the same time
period. In addition, it is recommended that the City integrate the water conservation goals set forth
here and in the existing Moab sustainability plan entitled “2020 Vision”1 into the City’s Master Plan
and adopt a Water Conservation Mission Statement. Finally, it is recommended that the Council
pursue an interlocal agreement to establish a regional water authority, and call upon community
citizens to form a Moab City Water Conservation and Drought Management Committee.2
The format of this Plan includes data required by the Utah Department of Natural Resources that at
times makes for arduous reading. When possible, data is presented in Acre-Feet (an acre-foot is
equivalent to one foot of water over an area that equals one acre of land area, and one acre-foot
equals 325,850.943 gallons. The primary audience for this report is the City’s leadership. The details
starting with the section entitled “Intersystem Agreements” are perhaps most critical for
consideration of future directions for Moab’s Water Conservation program.

1

Vision 2020: A Sustainable Moab Plan (2008). MoabCityResolutionAdopting2020VisionSustainableMoabPlan.pdf

It is recommended that the City make use of the vast knowledge of local water and conservation experts to guide water
management issues into the future. Washington County formed such a committee in 1993.
2
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THE CITY OF MOAB AND ITS WATER SYSTEM
History, Government and Population
The City of Moab was incorporated in 1902. The 2015 City population was 5,2353. The City of Moab
has a Council-Manager form of government, with five elected Council members serving at large and a
separately elected Mayor.
The City’s resident population has ebbed and grown slowly over the past ten years, with total growth
of 5.3%. At the same time, rapid growth of overnight accommodations has increased the number of
connections drawing from Moab’s water supply. In addition, the population of unincorporated Grand
County has increased along with non-resident tourist facilities. Altogether, the Moab Area Travel
Council currently estimates there are approximately 4,000 overnight accommodation units in the
Moab Valley.4
This chart shows the City of Moab’s slow and steady population growth trend.
Figure 1. Moab Population

Population data from Census.gov and Grand County Community Development

The City’s build-out is projected as the City’s full growth potential, which is based on existing zoning.5
The City of Moab has anticipated additional culinary water demand created by limited annexations
and/or higher density rezoning to occur in the future. Because of rapid growth outside the City limits,
in addition to higher density rezoning that has occurred, it is important that the City anticipate
Per Zacharia Levine, Grand County Community Development Director (2016-11-16)
Moab Area Travel Council: 3,938 total rooms, condominiums, and commercial campsites in Grand County (2016-11-29).
5 Build-out population (Zacharia Levine 2016-11-16)
3
4
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drought conditions and development patterns that are different from those contemplated in the
older build-out analyses, as well as other prospective factors that may affect water supply and
distribution. It should be noted that the 2014 Spanish Valley Water Conservation Plan6 anticipates a
population for unincorporated Grand County in the year 2060 at fewer than 6,000 persons, which is
far lower than the eventual projected build-out population. In the GWSSA Culinary Water Master Plan
of 2016, it is projected that the agency will exceed culinary water supply within twenty years.7 This
build-out population does not account for available water resources. Potential production capacity is
detailed later in this report.
Table 1. Projected Population at Build-out (Moab and Grand County)
Moab City
Unincorporated Grand County
Total Build-out Population

Area (Acres)
2,594
98,725

Population (2.34 avg. household size)
24,003
70,549
94,552
Courtesy of Grand County Community Development

Moab Water Rights/Water Source Capacity
Through its history, the City of Moab has acquired water rights and water source capacity to meet
historically anticipated build-out projections.8
Shortly after its incorporation in 1902, the City of Moab acquired an approximate half-interest in
Skakel Spring, located behind the Grand Old Ranch House about a mile south of the Colorado River.
The amount of the acquisition was 0.625 cubic feet per second (cfs). Skakel Spring was used as the
culinary source for the City’s drinking water system installed in the original platted town blocks to the
south. Outlying farmhouses utilized wells for water.
Contemporary with formation of the City, the MIC built a diversion dam on Mill Creek where the
creek enters the east side of Spanish Valley, and currently provides irrigation water throughout the
City and to unincorporated areas north and west of Moab City. Many residential lots in the original
Moab City town blocks still have irrigation shares with which outside watering is done, with the water
being delivered down the gutters of the town streets to inlets into yards.
When the uranium boom occurred in Southeast Utah after World War II, Moab’s population suddenly
jumped from about 1,500 to 8,000. The City of Moab, motivated by severe water shortages during
the boom which lasted into the early 1950s, acquired rights to underground water that exceeded
culinary demand at what was then considered to be the City’s expected build-out. In 1955, the City
Grand Water and Sewer Service Agency (GWSSA) Water Conservation Plan for Spanish Valley, Utah (2014) p.5.
http://www.grandwater.org/Portals/0/2014%20Conservation%20Plan%20System%2010023%20Final.pdf
7 GWSSA Culinary Water Master Plan (2016) p.16.
http://www.grandwater.org/Portals/0/Website1/Web%20Docs/Water%20Master%20Plan%202016.pdf
8 Moab Water Conservation Plan Update 2011. https://moabcity.org/documentcenter/view/383
6
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purchased the 1,600-acre Lloyd Sommerville Ranch, which contained Sommerville #1, #2, #3,
McKonkie, and Birch springs. The City sold most of the ranch lying west of the spring area to George
White, and located the Moab City Cemetery, Old City Park (which contains McConkie and Birch
springs) and the Moab Golf Course (which contains the Sommerville #2 and #3 springs) on part of the
remainder.
Water rights were also purchased subsequent to the boom, further augmenting supplies beyond
anticipated demand.9 The City drilled six wells adjacent to the Sommerville #2 and #3 springs; from
1998 through 2005 only wells #6 and #10 have been pumped into the culinary system. The springs
(including Skakel) and the wells are the City of Moab water supply source today. Water from the
Sommerville Ranch springs historically filled the three City water storage tanks having 3,500,000
gallons—or 10.74 acre-feet (AF)--total capacity by gravity flow. In 1999 the City acquired the
remaining interest of 0.626 cfs in Skakel Spring, and afterward rebuilt the Skakel Spring diversion
structure to secure it from accidental or deliberate contamination. Full rights to Skakel were acquired
by the City in order to supply future demand anticipated from annexation of commercial properties in
the north US 191 corridor.
The City of Moab’s total water rights total 13.930 cfs, which is 6,251.78 gallons per minute (gpm) or
27.63 AF per day. The following charts provide a summary of Moab’s acquired (perfected) water
rights, for both springs and wells:
Table 2. Municipal Springs (water rights perfected)
Name of Spring

Water Right #

cfs

Limits

Skakel Spring

a29873 (a
change to
Base Rights of
05 – 2105 and
05 – 2103)
05-2740

1.252

453.50 AF/YR
Diversion; 236.62
AF/YR Depletion

1.00

“remainder of
flow”

05-2007

0.21

05-2008
a30363
changed point
of diversion
05-251

0.2

Skakel Spring
McConkie
Spring
Sommerville
Spring #1

AF/YR
available
236.62

723.91
152.02

Type of Right

Priority Date

Diligence claim

05-2105 = 1889
05-2103 = 1898
a29873 =
2/18/2005

Fixed-time
application
Diligence claim

1/27/ 1999
05-2007 = 1903

102 AF/YR;
102
Diligence claim
05-2008 =
Period of Use:
4/15/1896
April 1 to October
a30363 =
31
6/21/2005
Sommerville
0.207 Period of Use:
62.438
Application to
10/20/1958
Springs #2, 3
November 1 to
Appropriate
March 31
Springs sub-total: 2.662 cfs or approximately 1,928.48 AF/yr. When adjusted for seasonal use limits and maximum
depletion limits listed on the State Department of Water Rights website, approximately 1,277.00 AF/YR are available for
use.

9

Water rights history (Zacharia Levine 2016-11-16)
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NOTES:
1) Water rights for Skakel are held under three separate rights, updated in the table above.
2) Total diversion and depletion limits are set for Skakel via change form a29873 allowing a total depletion of
236.62 AF, while right 05-2740 is for the “remainder of flow”. It is unclear at this time whether Skakel spring’s
total flow capacity is 2.252 cfs or if this additional right (05-2740) is to capture the remaining diversion flows of
right a29873. More information is needed to clarify.
3) Sommerville Springs have seasonal restrictions, limiting each of the two listed rights to distinct seasons as Right
05-2008 limited to 4/1 to 10/31 (7 months) and Right 05-251 limited to 11/1 - 3/31 (5 months). Also, Right 052008 is listed as 0.2 cfs or 102 AF, meaning total production is 42.78 AF less than Use Rate/ Potential Production
of 144.78 AF/yr at the listed flow rate.
4) Total cfs is 2.662 when only one Sommerville Spring right is included at a time to reflect distinct seasonal rights.
See waterrights.utah.gov for more information.
5) Total AF from springs is 1,277.00 AF when adjusted for Limits to seasonal use and maximum depletion
6) Nearly all Spring and Well rights are appurtenant (linked) to each other. More research and knowledge of
water rights are needed to fully understand how this influences total water rights and available water
production from the sole-source aquifer

Table 3.
Name of Well

Municipal Wells (Water rights perfected and proving)
Water
Right #

cfs

AF/YR available
(approximate)

Type of Right

Priority Date

Wells 4a, 5, 6,
7, 9, 11
Same

05-169

3

2,173.34

Application to Appropriate

9/15/1955

05-206

1.63

1,180.85

Application to Appropriate

10/7/1964

Same

05-716

2.256

1,634.35

Application to Appropriate

10/24/1968

Same

05-101

1

724.44

Application to Appropriate

1/27/1954

Same

05-183

1.114

807.03

Application to Appropriate

2/21/1956

Same

05-336

1

724.44

Application to Appropriate

4/14/1961

Well #10

05-429

1

724.44

Application to Appropriate

7/23/1962

West Park Well

05-1540

0.15

108.67

Application to Appropriate

10/12/1978

West Park Well

05-1744

0.118

85.48

Application to Appropriate

4/24/1980

Wells sub-total: 11.268 cfs = approximately 8,163.22 Acre Feet/yr
Notes:
Several of these Rights have been segregated from each other. 05-183 originally was for 5cfs; Right 05-206 was
segregated in 1959 for 3.886 cfs (a27898), from which right 05-716 was segregated in 1968 for 2.256 cfs (a27898a). The
current cfs attributed for each of these rights is depicted in the table above.
1) Water Rights in blue include information (in the listing on waterrights.utah.gov) about seasonal use restrictions for
Spring #1 (05-2008) and Spring 2 and 3 (05-251), which appears to infer a hydrologic connection between the wells and
springs. These rights total 97.6%, or 7,963.09 AF, of Well Rights. Figure 4 in the 2011 Update listed Production values for
Well 6 and 10 only, while this table above highlights the interconnectedness of the majority of available rights to wells.
2) Water Right 05-716 lists three surface springs and three wells as the source. At this time, it is unclear how this right is
executed in relation to the gravity use information provided in Figure 5. See "Comparison of Total Rights and Reported
Usage in 2010” for more information about how this may influence use of available rights.
3) Language indicating “perfected and proving” comes from 2011 Update; it is unclear which Rights are still proving, and
this should be investigated.
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Current City of Moab Water Distribution System Configuration
The City of Moab supplies drinking water to almost all of the residents and businesses within the City.
As noted, not all of the above-named water rights currently provide water into the Moab water
distribution system. Some of these rights are seasonal. As indicated above, Moab also holds
groundwater rights to six major wells that penetrate the aquifer. Only two of these wells are
currently on line, and are only utilized during peak irrigation season. Water sources in the distribution
system for the City of Moab vary seasonally. Moab obtains water from three wells and three springs
during the summer months. From the north end of town, water from Skakel Spring is pumped
through a chlorination station and into a one-million-gallon tank, which then feeds the Northwest
Low pressure zone of the city. Moab City Springs One, Two and Three plus Moab City Wells Six and
Ten south of Moab are channeled into pipes and flow into two gas chlorination stations. From each of
these chlorination stations, water flows downhill to the City grid. Two one-million-gallon storage
tanks are not in line with the main transmission lines, but branch off at the south end of the system.
The City of Moab contracted with the University of Utah Department of Civil and Environmental
Engineering in 2010 to produce a report that looked at the utilization of water sources in the Moab
water distribution system. According to the report, Moab at that time used less than half of the water
sources allotted and developed for the City.10 The following table provides a current view of the
water production of each of the in-service water sources for the City:
Table 4. 2011 and 2015 Annual Water Production and Utilization by Source (in Acre-Feet)
YEAR 2011
Source
Springs 1 and 2
Spring 3
Skakel Spring
Well 6
Well 10
TOTAL

Volume Used Acre Feet
840.23
636.76
317.29
258.77
253.61
2306.66

Potential Production Acre Feet
840.23
636.76
711.98
2418.28
1126.28
5733.53

Volume Used Acre Feet
634.25
510.63
272.73
360.53
432.41
2210.55

Potential Production Acre Feet
634.25
510.63
711.98
2418.28
1126.28
5401.42

YEAR 2015
Source
Spring 1 and 2
Spring 3
Skakel Spring
Well 6
Well 10
TOTAL

Moab Culinary Water Distribution System Model Description and Analysis: Recommendations for Current and Future
Improvements, 2010-01-15. C.D. Houdeshel and C.A. Pomeroy, University of Utah Dept. of Civil and Env. Engineering.
10
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Drought conditions beginning in 1998 with a shift in the Northern Pacific Decadal Oscillation system11
in ocean currents caused a shift from water production from gravity sources to pumped sources. The
amount of water pumped as a percentage of total water diverted changed dramatically in 2000. It
was noted in the 2011 plan that diminished pressure due to reduced infiltration due to drought
conditions takes two years to reach the point of discharge. Further research may be needed to
determine this two-year assumption figure. The chart on the following page shows the City’s total
water production over time, along with the percentage breakdown of pumped versus gravity sources
and a comparison to pre-drought conditions:
Table 5. Total Water Production from Gravity and Pumped

Year
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012

Gravity AF
1,589.3
8
1,547.3
3
1,567.5
9
1,422.4
6
1,306.9
5
1,220.6
5
1,292.6
5
1,295.1
0
1,385.9
7
1,376.7
6
1,518.3
6
1,424.3
3
1,434.4
3
1,794.2
9
1,766.8
2

Annual
Gravity as
% of 1998

Pumped
- AF

100.0%

295.26

100.0%

1,884.63

100.0%

15.7%

97.4%

288.38

97.7%

1,835.72

97.4%

15.7%

98.6%

291.7%

2,428.78

128.9%

35.5%

89.5%

861.19
1,051.0
6

356.0%

2,473.52

131.2%

42.5%

82.2%

735.00

248.9%

2,041.95

108.3%

36.0%

76.8%

861.50

291.8%

2,082.15

110.5%

41.4%

81.3%

845.97

286.5%

2,138.62

113.5%

39.6%

81.5%

865.89
1,086.8
8

293.3%

2,160.99

114.7%

40.1%

368.1%

2,472.85

131.2%

44.0%

297.2%

2,254.40

119.6%

38.9%

95.5%

877.64
1,060.7
3

359.3%

2,579.09

136.8%

41.1%

89.6%

934.81

316.6%

2,359.15

125.2%

39.6%

90.3%

900.69

305.1%

2,335.12

123.9%

38.6%

112.9%

512.38

173.5%

2,306.67

122.4%

22.2%

111.2%

677.15

229.3%

2,443.97

129.7%

27.7%

87.2%
86.6%

Annual
pumped as
% of 1998

Total diversion
- AF

Annual Diversion
as % of 1998

% pumped

An internet search produces numerous academic reports on this topic. A good starting point is:
https://en.wikipedia.org/wiki/Pacific_decadal_oscillation
11
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2013
2014
2015

1,534.2
0
1,171.6
7
1,263.7
7

96.5%

679.54

230.2%

2,213.74

117.5%

30.7%

73.7%

644.47

218.3%

1,816.14

96.4%

35.5%

79.5%

892.83

302.4%

2,156.60

114.4%

41.4%

Average Acre-Feet Per Year 1998-2015

Gravity
1,439.77

Pumped
781.74

Total
2,221.51
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Figure 2. Total Water Production (Gravity and Pumped) Compared

Table 6. Water Production Trends 2010 - 2015 (in acre feet/ year)

Year

Springs - AF

Wells AF

Total Use AF

%
Sprin
g

% Well

2010

1,773.82

586.16

2,359.97

75%

25%

2011

1,794.29

512.38

2,306.67

78%

22%

2012

1,766.82

677.15

2,443.97

72%

2013

1,534.20

680.13

2,214.32

2014

1,481.78

680.86

2,162.64

Total
% of
2010
100
%

Spring %
of 2010
100%
101%

28%

98%
104
%

69%

31%

94%

86%

69%

31%

92%

84%

100%

2015
1,417.61
792.94
2,210.55
64%
36%
94%
80%
AVERAGE
:
1,628.09
654.94
2,283.02
Trends from 2010 – 2015:
 Use of Skakel has decreased by 11% of potential production (See Table 4)
 Use of Springs 1,2, and 3 has remained 100% of Potential Production, while Potential Production has decreased
80% since 2010. This data requires further investigation.
 Use of Springs 1,2,3 remains several times higher than amount available through Rights to springs. The
relationship of Right 05-716 must be better understood.
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Total Use has decreased 6% since 2010, while total use provided by ground water has risen 11%
Compared to 2010 figure, water use from well 6 has increased 21% and well 10 increased 50%

Secondary Water (Irrigation Sources)

12

With the loss of cultivated farmland to residential development, 308.79 of the 1,086.897 shares of
the MIC stock were acquired in 1979 by the Grand County Water Conservancy District, which diverts
Mill Creek upstream into Ken’s Lake for irrigation delivery above Moab in Spanish Valley. Since then,
66.5 shares of MIC stock have been leased or purchased and transferred by private owners upstream
to the Mill Creek Diversion for Ken’s Lake. Seventeen years ago, the MIC put in pressurized irrigation
pipelines to replace their original open ditch system within Moab.
With a motivation to reduce culinary water use on outdoor landscaping, the City should explore the
possibility of acquisition of water shares from the MIC that could be used for outdoor watering. Most
of the remaining MIC water shares that are delivered in Moab, north and west of Moab, and on
Wilson and South Mesas above Mill Creek to the east of Spanish Valley could be bought and
transferred to the Ken’s Lake diversion on Mill Creek. Inside the City limits and in the north US 191
corridor, a number of orchards, hay fields, pastures and gardens are currently irrigated with these
shares. Recharge from this irrigation may be largely responsible for inflow to the Matheson Wetlands
Preserve operated by the Nature Conservancy at the north end of Spanish Valley. Over the years,
some of the agricultural parcels were converted to residential or commercial development, and the
predominant pattern has been to cluster buildings, leaving landscaped open areas. The 2011 Water
Conservation plan called for the City to explore and define ways in which parcels developed with
large open spaces could obtain and/or retain MIC water shares for more widespread outdoor
landscaping irrigation. The 2011 report noted that acquisition of water shares by the Nature
Conservancy to maintain recharge of the Matheson Preserve should be considered in this planning;
City discussion with the Nature Conservancy to date has considered additional treatment of
Wastewater Treatment Plant effluent so it can be discharged into the Sloughs. It is possible that reuse
could be preferable to higher quality water for that purpose. It is not recorded whether any
discussions with the MIC or private shareholders has occurred in the last five years.
It will be to the City’s benefit to implement a secondary water system to preserve pristine
groundwater demand savings since growth patterns indicate that the total culinary demand on the
City’s water system is greater than anticipated supply13, or the City finds it profitable to “swap”
conserved pristine groundwater for irrigation water from the Grand Water and Sewer Service Agency
because the Agency is unable to divert enough pristine groundwater out of the same aquifer the City
is using to meet growth demands in the Agency’s service area.14 In 2005, it appeared that
180,641,000 gallons of pristine groundwater were consumed by 31 City customers for irrigation;
another 185,075,000 gallons were apparently used by 2,121 residential customers for outdoor
watering. Although dated, this statistic provides an idea of the total amount of pristine groundwater
that could be conserved by the City if it was replaced by water from a secondary irrigation water
Moab Water Conservation Plan Update 2011. https://moabcity.org/documentcenter/view/383
See “Demand Projections to Build-Out” later in this report.
14 See 2014 and 2016 GWSSA documents cited earlier in this report.
12
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system. Options for a secondary water system constitute the greatest potential for future water
sources.
Another scenario for the use of secondary water includes the more complex prospect of utilizing
secondary water for flushing toilets and other non-potable uses. This is most likely a project that
would involve municipal facilities such as park restrooms. More research needs to be done to
determine the costs and benefits of such a proposal.

Moab Area Geology and Origin of Water Sources
The City of Moab is located at the north end of Spanish Valley to the south of the Colorado River.
Spanish Valley is a salt collapse graben, formed when a dome of Paradox Formation salts bulged up,
fracturing the overlying sedimentary formations. The fractured formations and part of the salt dome
eroded away, largely from runoff from the La Sal Mountains through the Pack Creek drainage. The
La Sal Mountains compose a small mountain range southeast of Moab that rises approximately
12,000 feet above sea level. The Glen Canyon Group (Navajo, Kayenta and Wingate) of sandstones
conducts water downward from the mountains, which then surfaces in springs at various points along
the Eastern Moab Fault complex on the edge of Spanish Valley. The City’s water source, consisting of
wells and springs, is a large aquifer contained in the highly porous Wingate sandstone to the east of
the city. This aquifer is fed by the snowmelt from the La Sal Mountains. This water is classified as
Pristine Ground Water by the Utah DEQ Division of Drinking Water.
Water harvesting practices over the decades have disrupted the hydrology of Spanish Valley over
time, affecting discharge into Pack Creek and the riparian zone. Please see “Environmental Concerns”
later in this report.
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Figure 3. Moab Area Watershed (Courtesy of Canyonlands Watershed Council)15

Water Use Trends, Current Water Use, and per Capita Consumption
Current water use in the past five years reflects an ongoing trend of increased water consumption for
residential users and fluctuating consumption for commercial water consumers. Peak water usage in
2013 and 2014 may be attributed to “Shop Water” deliveries to tankers for oil and gas drilling
15 http://www.riversimulator.org/Resources/farcountry/Graphics/MoabAreaWatershedGraphic.jpg
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practices. Previous Water Conservation Plans indicate that delivery of water through residential
meters decreased from a 1996-2000 average of 4.16 Acre-Feet per day to a 2006-2010 average of
2.69 Acre-Feet per day; and a further reduction to approximately 2.35 Acre-Feet per day in 2015
could be due to changing designations for water use16. Note that per capita numbers are gallons per
day. Total consumption is Acre-Feet.
Table 7. Per Capita Water Consumption Trends. (Does not include Shop water deliveries)
Years

Per Capita –
Dwellings (GPD)

2006 – 2010
2011- 2015
Change
% Change

171.67
146.58
- 25.10
- 15%

Per Capita –
Dwellings +
Commercial (GPD)
311.40
313.05
+ 1.65
+ 0.53%

Per Capita – Dwellings + Commercial +
Winter Overflow (GPD)

394.72 (average for 2011-2013 only)

Table 8. Average Gallons Per Day Water Consumption Residential versus Commercial 2011-2015

2011
2012
2013
2014

5,088
5,116
5,121
5,140

Per Capita
Average GPD
– Dwellings
131
145
146
165

2015

5,235

146

Year

Population

Average
GPD
Dwellings
667,930
740,503
745,907
848,436

Average
GPD
Commercial and
Other
803,270
863,774
1,076,572
816,332

Total
GPD
Delivered
1,471,200
1,604,277
1,822,479
1,664,768

289
313
355

765,041

715,096

1,480,137

282

Per Capita
Average GPD
– All Uses

323

Table 9. Average consumption in Acre Feet Per Year and percent by type (not including winter overflow)
Total

% use
by Dwellings

% use
by Commercial
and Other

899.78
967.55

1,647.96
1,797.02

45%
46%

55%
54%

835.52

1205.92

2,041.44

41%

59%

950.37
856.96

914.41
801.01

1,864.78
1,657.97

51%
52%

49%
48%

Dwellings

Commercial and
Other

2011
2012

748.18
829.47

2013
2014
2015

Year

Table 10. Table showing Acre-Feet adjustments to include winter overflow volumes in Water System Totals
and per capita estimates, 2011- 201317
Year

Winter
Overflow
AF

Adjusted –
Dwell+Comm +
Overflow AF

Per Capita – All
sources +
overflow\GPD

% Total Dwellings

% Total Commercial

% TotalOverflow

16 Moab Water Conservation Plan Update 2011. https://moabcity.org/DocumentCenter/View/383
Data from Water Systems PowerPoint presented by Donna Metzler.
http://www.riversimulator.org/Resources/farcountry/Moab/MoabWaterSystem.pdf
17
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2011
2012
2013

529.90
549.83
313.96

2,178.91
2,406.01
2,191,19

382.31
419.85
381.99

35%
35%
41%

41%
42%
45%

24%
23%
14%

Winter overflow needs to be considered in the water supply budget as this water moves from its
source through municipal piping and eventually overflows into Mill Creek further down valley. Prior
to the development of the City water infrastructure, more of this water would have infiltrated into
the aquifer and moved down valley slowly in the sub-surface soil matrix. Winter overflow ranged
from 14% - 24% during the three-year period for which data was compiled.
While Per Capita usage based on gallons per day consumed at dwellings has decreased, the total per
capita water usage has increased when commercial water use is included. Factoring in winter
overflow and shop water sales increases the average per capita water use even further.

Number of Water Connections
The number of water connections in the City of Moab system as of November 2016 is 2073. This is an
approximate 8.5% increase from 2010. For 2016, there were 1575 Residential connections, 414
Commercial connections, and 84 Institutional connections.

Retail Water Deliveries (Shop Water)
Moab sells culinary water at the City Shop, mainly by the tanker-load to off-grid agencies such as the
National Park Service and Dead Horse Point State Park. In the last five years, there was a significant
uptick in shop water deliveries due to a boom in oil and gas drilling, which required culinary water for
drilling purposes. The City took action to revise the billing structure for this impact on the water
supply system18.
Table 11. Retail Water Deliveries (Shop Water)
Year
2011
2012
2013
2014
2015

Total Shop Water Billed (gallons)
4,298,250
8,858,325
7,174,290
13,098,811
3,789,275

Demand Projections to Build-out
It is important that a water conservation plan not only consider the five-year time frame called for by
the plan, but a longer time horizon. This plan looks to Build-out, which is currently set at 24,000
persons.
Tap Water for Oilfield Drilling Becomes an Issue in Moab By Jon Kovash (2014-02-13) http://upr.org/post/tap-wateroilfield-drilling-becomes-issue-moab
18
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In 1996, future build-out considering zoning at the time accounted 4,298 additional units to be added
to the 2,051 then existing. Annexation of unincorporated “islands” would add 288 additional existing
residences to the 32 existing in these islands in 1995. At build-out, total residential units were
estimated to be 6,669, housing a projected population of 18,473.19
In 2010, the City’s Water Conservation Update stated that the City would meet build-out in
approximately 130 years. Water demand would be 5,135,494 gallons per day at the build-out
population potential of 18,473. With a source capacity of 9,136,958 gallons per day in hand, the
report stated, the City possessed 44% more in water rights and source capacity than what would be
needed at build-out. Further, the report went on to state that the City’s population would reach
approximately 7,438, by 2050, and would put water demand at 2,067,764 gallons per day in 2050.
Given that the City has water rights of 9,157,009 gallons per day, the report stated, the City would
not need to acquire more water rights any time before build-out potential is reached.
Since then, Moab’s zoning has been upgraded for more dense housing. As stated earlier in this report,
the City’s build-out population is now estimated to be 24,000. The acute uptick in overnight
accommodations has also increased daily water usage that must be accounted for in a reasonable
water budget.
The 2010 Moab Water Distribution System Report reviewed future development scenarios and
provided recommendations regarding the City system’s ability to accommodate the anticipated
developments. Regarding the Lionsback development, the report recommended that the City allow
development itself but recommended against utilizing the water storage tank contemplated for the
project for City storage. The report also examined other potential commercial and residential
development, and indicated that water sources were more than adequate to meet the demands of
the planned developments. The 2010 Moab Water Distribution System Report maintained that the
“data indicate that the City of Moab can double its current population before new sources need to be
developed or administrative constraints need to be placed on water use” and that “currently the
greatest motivation for water conservation is energy conservation.” Further, the report maintained
that “total water availability…is not a limiting factor for growth in the foreseeable future.”
At issue and of extreme importance to City leaders and regional water managers is the deceptive
notion that water rights equal water supply. Actual data pertaining to water levels in the aquifer as
established by the USGS study and data measuring water supplied by the City’s springs and wells are
far more crucial to determining future supply than water shares.
The tables below show water demand anticipated at build-out, and Moab’s “carrying capacity” based
on well and spring supplies.

19

1996, Public Facilities Analysis, Grand County/City of Moab.
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Table 12. Build-Out Water Demand, as a percentage of Paper Rights and reported 2015 Potential
Production, based on average Per Capita use (2011-2015)
Build Out
Water
demand:

Build-out AF/day

AF per YR at
current GPD

Total
Water
Rights
(AF/yr)*

Build
out
AF/yr as
% of
Rights

2015
Potential
Production
(AF/yr)

Build-out
as % of
Potential
Production
(AF/yr)

Surplus
or Deficit
Water
Rights at
Build
Out

Surplus or
Deficit
Potential
Production
at Build
Out

Dwellings
10.80
3,940.96
9,434.10
41.77%
5,401.43
72.96%
Only
Dwellings +
23.06
8,416.85
9,434.10
89.22%
5,401.43
155.83%
10.78%
-55.83%
Commercial^
NOTES:
* Based on 2016 Updated Figure 2 and 3 per Water Rights review
^ Dwellings + Commercial is the figure to use, as this represents the majority of water used in the municipality
^ Does not include Winter Overflow or Shop Water sales
These projections assume that water supply will remain constant, while climate scientists predict increasing climate
uncertainty in the Southwest. See https://en.wikipedia.org/wiki/Pacific_decadal_oscillation as a starting point.

Table 13. Maximum Population of Moab at current rates of consumption,
based on potential production and paper water rights
Acre feet per year
Safety factor
Available Production (AF/yr)
Per Capita Use (GPD)-Total

Potential Production
5,401.43
25%
4,051.07
313.05

Paper Rights
9,434.10
25%
7,075.58
313.05

Maximum Population

11,552.75

20,177.98

NOTES:
1) Assumes current rates of water use are continued
2) Does not account for Colorado River Basin-wide reductions that may be needed
3) Assumes Potential Production from 2011 figure 4 can be sustained without harming the aquifer
4) The safety factor can be adjusted to look at different scenarios

Future Supply Sources
Preliminary information from the USGS report indicates the City should begin to consider the
Colorado River as an alternate source of culinary water. This prospect is complex and costly, not only
because of the great expense to process river water to culinary quality, but also because of the
gravely politicized battle for the river water in both the Upper and Lower Colorado River basins.

Distribution System

20

20

Moab Water Conservation Plan Update 2011. https://moabcity.org/DocumentCenter/View/383
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The City of Moab water distribution system requires some replacement of water mains. A schedule
for replacement of these mains should be developed. The system is sized to meet current and
projected demand, with the exception of new service lines needed for new development. Each
water connection is serviced by a meter. The City has nearly completed its meter replacement
program, with all but 20 meters now part of a radio-read meter system.
During the period of this report, there was a 50 gallon per minute leak where the City’s water system
connected with the GWSSA system at an emergency connect point near the golf course. That point is
now disconnected and the leak was stopped. In the event of an emergency where one water system
is required to augment the other, the connection will be made manually by crews.

Treatment System
Treatment for the City of Moab water system consists of minimal chlorination. USGS water sampling
in 1997 found the drinking water of the City of Moab, before treatment, equals or exceeds the quality
of 80 percent of brands of bottled drinking water from springs sold in stores (comparison data is from
the published Natural Resources Defense Council study of bottled water quality).

Reuse Potential
In the City’s 2020 Vision: A Sustainable Moab Plan, Water Reuse was addressed with an actionable
goal to allow Utah residents to reuse clean, safe “gray water” to expand outdoor landscaping and
gardening while at the same time conserving Utah’s scarce culinary water sources. City officials were
encouraged to work with other Utah communities to foster State of Utah changes to rules and
regulations to allow more flexible gray water use. Graywater pilot projects are now underway in
Moab, due to a successful collaboration between state officials, permaculture designers, and USU
faculty.21

Emergency Action Plan
The City’s on-file emergency plan can be considered a water conservation plan for circumstances in
which pumped culinary water from City wells is not available. In event of emergency, such as the
main well pump failure that occurred in 1998 at the Moab Golf Course, citizens are asked through the
media to discontinue all outside watering until adequate water flow is restored. City Public Works
staff go in the field to identify customers who haven’t gotten the message. If citizens refuse to stop
outside watering when asked, their water meter is turned off and locked. Gravity flow from the
Sommerville springs to the City storage tanks is sufficient to keep the storage tanks full while meeting
inside culinary water needs; during the winter months, spring flow normally exceeds water usage in
the system and the well pumps are not operated. Under emergency conditions, the City’s concern is
to maintain the storage tanks full so that water is available for firefighting.

http://www.moabtimes.com/view/full_story/27309063/article-Graywater-system-pilot-projects-now-underway-inMoab?instance=home_news_2nd_left
21
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Intersystem Agreements
There are currently no significant intersystem agreements for culinary water. The Grand Water and
Sewer Service Agency, which serves Spanish Valley and is uphill and to the south of the City, does not
have sufficient water sources in hand to meet its service area’s build-out demand22. It is suggested
that the City of Moab work to establish a regional water authority that will include all water systems
in the watershed including include Moab City, Grand Water and Sewer Service Agency, Castle Valley,
and water systems in southern Spanish Valley and Pack Creek. In lieu of the unlikely annexation of the
San Juan County users into Grand County, a regional water authority can help to mitigate threats to
the water system in the years to come. The Southern Nevada Water Authority set a good example.
With regard to the new Manti-La Sal Forest Plan in development, it should be noted that Grand
County has cooperating agency status and the City of Moab does not. It is advised that the City
leadership have a “seat at the table” by engaging with federal land management agencies to oversee
potential impacts on Moab’s watershed.
Figure 4. Moab area watershed boundaries as defined by the hydrological unit codes for Mill and
Castle Creek

Grand Water and Sewer Service Agency Culinary Water Master Plan 2016.
http://www.grandwater.org/Portals/0/Website1/Web%20Docs/Water%20Master%20Plan%202016.pdf
22
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Water Quality
Water quality in the Moab water system meets all state and federal standards23. All drinking water
supply for the City of Moab is Pristine Ground Water from wells and springs discharging from a
sandstone aquifer. This aquifer enjoys the protections of U.S. Environmental Protection Agency
designation as a Sole Source Aquifer. [Sole Source Aquifer Determination for Glen Canyon Aquifer
System, Moab, Utah, published in the January 7, 2002 Federal Register, volume 67 #4, pp. 736-738.]
Recently, citizens residing near the GWSSA's Chapman Well and just to the west have raised concerns
about declining water quality in their wells. One resident has noted that the Chapman Well is slightly
higher in elevation and the cone of depression from the Chapman Well is allowing Pack Creek Aquifer
water to flow into nearby wells. It is claimed that the quality of the water in nearby wells is
declining.24 The possibility of Pack Creek Water intruding into Glen Canyon Aquifer is something that
should be investigated in the ongoing USGS study. Specifically, it is recommended to explore whether
the USGS study can verify that pumping on the edge of the Glen Canyon Aquifer is reducing the
outflow of water from the Glen Canyon Aquifer and allowing water from the Pack Creek aquifer to
intrude into the Glen Canyon Aquifer. There is a question of whether Pack Creek water is moving into
or close to the Moab City's wells during heavy pumping in the summer. Additionally, he asks if this is
an indication that nearly all of the total available underground water near the Chapman Well is being
utilized and whether any new allocations should be made from the Chapman well.
In addition to this possible depletion or invasion of the system, it is recommended that the City take
action to protect the aquifer from potential threats posed by proposed developments throughout the
watershed. This includes SITLA land at Johnson’s Up-On-Top25, as well as upgradient public and
private land administered by counties, the BLM, and the USFS. It is recommended that the City
participate directly in federal land management agency planning efforts which include the Moab area
watershed, and cover activities which may impact the quantity or quality of water percolating into
the aquifer, including oil and gas drilling, and vegetation management.

Institutional and Political Factors
There are several institutional and political factors relevant to the City of Moab Water Conservation
Plan. It will be important to review any water rights applications submitted by adjacent water
agencies such as the Grand Water and Sewer Service Agency and other water providers in the past
five years to ensure that applications that involve such things as a change in points of diversion do
not negatively affect the quantity or quality of Moab’s water sources. In addition, the ability of the
City to work with the Moab Irrigation Company (MIC) and its shareholders to keep surface-diverted
irrigation water flowing to areas within the City, rather than being moved away from these lands for
Moab City Water Quality Report 2013. https://moabcity.org/DocumentCenter/View/1063
Emailed from William Love copied to City Council 2016-11-15.
25 A Look at Johnson’s Up-On-Top. http://www.livingrivers.org/pdfs/Johnsons.pdf
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application elsewhere is key. A large part of the MIC’s water shares are currently used by
homeowners for yard irrigation, so it functions as a de facto secondary irrigation water system for
residences in older portions of town. The City must look to the future of utilizing MIC water for
outdoor uses within the City limits.
Also, the potential development of a new water system in northern San Juan County should be of
great concern to the City leadership. The San Juan Spanish Valley Special Service District has already
changed a point of diversion from the San Juan River to Spanish Valley for 500 Acre Feet (not to be
used until after USGS study) and have another right to 5000 Acre Feet to the Colorado River that
could potentially have a change in point of diversion filed.26

Environmental Concerns
Environmental concerns for the culinary system are growing; as stated earlier in this report, the
USGS water study may reveal less water in the aquifer than assumed, and private wells near the golf
course are reporting degraded water quality. Also, the potential development of SITLA land above the
aquifer at Johnson’s Up-On-Top could be a threat, along with potential hydraulic fracturing used in oil
and gas drilling within the watershed. It is likely the City of Moab will need to develop new water
supply sources or water rights, and does not yet have a water treatment facility for lower-grade
water such as Colorado River water. The City will need to continue to monitor water quality to ensure
the long-term sustainability of Moab’s abundant water sources.
Also of importance is climate change and how it affects our local aquifer. The City should consider
scientific modeling to inform watershed policy. Global Climate Models (GCMs) are computer
representations of the global climate system—the atmosphere, the oceans, ice sheets and sea ice,
and the land surface—based on both physical laws and parameters derived from observation. The
consensus of projections from about 35 GCMs is that the Intermountain West will warm by +2°F to
+6°F by mid-century, relative to the 1971–2000 baseline. The range of projections reflects both
greenhouse gas emission scenarios and differences among the models in how future climate will
unfold under a given emissions scenario. The projections show summers warming more than winters,
and typical summer temperatures by 2050 will be as warm or warmer than the hottest 10% of
summers that occurred in the 20th century. The individual GCM projections have less agreement
about whether average annual precipitation will increase or decrease in our region by 2050. The
multi-model average shows little change in annual mean precipitation by 2050. Further, the models
also suggest a seasonal shift in precipitation, with the combined effects of a northward-shifting storm
track, potentially wetter storms and a drying of the sub-tropical regions globally resulting in more
mid-winter precipitation, and in some areas, a decrease in late spring and summer precipitation.
Together, the uncertain changes in precipitation and the more certain impacts of warming lead to a
broad range of plausible futures for water in the Intermountain West. Consistent themes across those

26

Mark Stilson, Regional Engineer, USGS Presentation 2016-11-08.
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futures include snowmelt and runoff occurring earlier in the spring, decreased late-summer stream
flows, and increased water use by crops and other vegetation.27
Although the analysis in this document does not include allowances for climate change, it may be
prudent for City water policy to err on the conservative side to account for possible decrease in water
supply relative to demand in the context of the changing climate.

Fiscal Structure and Financial Resources
The City recently issued bonds to complete the new Wastewater Treatment Plant, due to be
completed in 2018. It is recommended that the City plan for expanded water rights, irrigation water
rights, and incentive programs for commercial and residential projects to enhance water
conservation to meet the City’s conservation targets. One avenue for potential funding is the
“WaterSMART Grants” program administered by the Department of Reclamation.28
The City leadership should determine a realistic budget for Water Conservation. At the low end, the
City should maintain an educational page on the City’s website. In the medium range of funding, the
City should coordinate public workshops, pilot and demonstration projects, and dedicated
sustainability staff. At the high end of fiscal commitment, the City should consider financial rebates
and incentives and technical assistance for retrofits of residential and commercial systems.
The City’s current water rate structure was updated in 2016. The following is the City’s current water
rate structure:
Table 14. Current Water Rate Structure for the City of Moab (Revised 7/1/2016)

Western Water Assessment, Intermountain West Projection http://wwa.colorado.edu/climate/change.html

27

28

https://www.usbr.gov/watersmart/grants.html
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WATER CONSERVATION GOALS
Why Conserve?
Several sources were consulted to gather suggestions for water efficiency programs that may be
adopted for Moab, including The City of St. George29, the State of California30, the Alliance for Water
Efficiency31, and the Utah Governor’s Office32.
There are important benefits to increasing water use efficiency, including:
• Reduced stress on the environment of the watershed
• Reduced landscape runoff (contaminated with fertilizers, pesticides, and road debris) to
surface waters
• Ability to stretch existing water supplies
• Ability to provide water for surface or groundwater storage in wet years
• Delayed capital cost of new infrastructure to treat and deliver water
• Reduced water-related energy demands and associated greenhouse gas emissions
• Better capacity to meet the water demand of Moab’s growing population

Current Water Conservation
In the last few years, the overburdened wastewater treatment plant made robust water conservation
campaigns difficult. More water has been needed to lessen the strain on the aging facility. Water
conservation campaigns may need to delay a large-scale roll-out until the new wastewater treatment
plant comes online in 2018 or beyond.
Another challenge related to implementation of water conservation measures is that the City of
Moab has a very small Water Department staff. The City does not have a Water Conservation
Coordinator or Sustainability staff, although there is a Community Development Director and a Public
Works Director. It is recommended that the City consider creating such a role on the City staff.
Regardless, the City should embrace initiatives that are cost effective and not staff intensive, and that
the effectiveness of water conservation efforts be simple to measure. This situation is another motive
City of St. George Water Conservation Plan Update 2013
https://www.sgcity.org/pdf/administration/formsandapplications/conservationforms/washingtoncountywaterwiseplantli
st.pdfwaterconservationplan.pdf
29

California Water Plan Update 2013: Chapter 3. Urban Water Use
Efficiency.http://www.water.ca.gov/calendar/materials/vol3_urbanwue_apr_release_16033.pdf
30

31

Alliance for Water Efficiency Tracking Tool. http://www.allianceforwaterefficiency.org/Tracking-Tool.aspx

See Governor Herbert’s WATER CONSERVATION, UTAH EXEC. ORDER NO. 2015-4, Issued: June 3, 2015.
http://www.rules.utah.gov/execdocs/2015/ExecDoc156361.htm
32
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to call upon community citizens to form a Moab City Water Conservation and Drought Management
Committee, which can provide advice and guidance to staff and report to the City Council regularly
with recommendations and actionable water conservation objectives.
The City of Moab is poised to ramp up public efforts with respect to water conservation. Past water
conservation efforts, a relatively dry climate, public perception, a high percentage of outdoor water
usage, impacts on the City Waste Water Treatment Plant, and uncertainty with respect to the longterm availability of water sources are just a few of the challenges to be addressed.
The idea of water conservation has not been thoroughly institutionalized and culturally accepted
within the community. People are under the impression that water is a readily available resource
with no need for conservation efforts, and adjusting this perception may be difficult. However, the
population in general is changing perceptions of what is feasible. Also, the easy access to low-flow
plumbing fixtures and other water-saving technologies will make a City-wide water conservation
program understandable and palatable to the local populace.
Water conservation measures such as progressive rate structures are difficult when trying to address
outdoor use only, but the City has recently implemented a new rate structure.
It is important to address the challenges and constraints in the development of short and long term
water conservation goals. The fact that the City of Moab has not implemented intensive
conservation efforts in the past, the overall public perception about the availability of water, the fact
that Moab’s outdoor water use is relatively high, the need to maintain water flow into the
wastewater treatment plant to ensure its efficient operation, and the issues related to preserving and
promoting the secondary water system all must be taken into consideration.
Lastly, it is important to recognize that there is uncertainty associated with understanding the City’s
water sources. There are issues such as water quality, drought conditions and unknown factors that
may affect our water sources. These issues point to the need for conservation.

Public Education on Wise Water Use
The City should rekindle the former campaign on wise water use, specifically, the following:
(1) Renewal of City public education through the media and bill enclosures, reminding people to not
water in the heat of the day; to water for a long period of time at intervals to get deep penetration of
water and encourage deep rooting of landscaping, rather than for brief periods often; and to
encourage low-water-demand plant selection for non-edible landscaping (xeriscaping)33. There are

Water conservation advocates tend to ignore the distinction between edible and non-edible landscaping. Moab is
dependent on what are possibly even more drought stressed agricultural areas for shipped-in food, including produce
from California and Arizona, and which utilize Colorado River water which suffers significant evaporation losses. Local
agriculture and self-reliance are valued in our community. Local ag with conscientious irrigation, while less conserving in a
conventional sense than xeriscape, may represent a regionally more appropriate response to limited water supplies.
33
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numerous topics that can and should be included, including water harvesting (on-site stormwater
management to offset irrigation demand and provide additional benefits), and graywater reuse.
(2) Sponsoring of public workshops on water-efficient irrigation and landscaping as a public service.
(3) Revision of landscaping standards in residential and commercial site development zoning
regulations to require water-efficient landscaping cultivar selection and irrigation systems.
(4) Development and placement of placards in restrooms reminding visitors that they are visiting an
arid climate in which water is limited, and stating ways to conserve water during their stay.
The Travel Council should fund and publicize water saving tips in all overnight accommodations and
commercial restrooms, as well as at the MRAC. It is very common for tourists to ignore or not
understand the water challenges faced in a hot and dry climate. It can be an everyday occurrence to
observe a line of rental jeeps at the carwash, or notice campers taking 20 minute showers at the pool.
Even seemingly small savings can add up, when magnified by the 25,000 average visitors in peak
summer months34. For example, turning off the tap after wetting a toothbrush or while lathering
hands with soap; reusing towels; taking five-minute showers; sweeping patios instead of hosing them
down; and wiping down a mountain bike with a dry cloth instead of using water.
An aggressive public information campaign directed toward residential, commercial, and institutional
outdoor water use, commercial use in restaurants and hotels, and tourism-related water use is
needed. The Transient Room Tax (TRT) is a likely source for publicity funds to mitigate the impacts of
the tens of thousands of tourists the City hosts on a daily basis in the peak months of the year.
Promoting strategies to convert landscapes from high water use to drought tolerant plantings and
high efficiency irrigation systems can greatly reduce outdoor water usage. Further, incorporating
landscape-based stormwater retention strategies, roof water catchment, and greywater reuse can
further decrease the amount of outdoor water used for landscaping while producing additional
benefits to water quality, decreased energy use and more.
Another public education challenge, faced by communities throughout the west, is that Moab is in an
arid climate. The 2005 Water Conservation Plan showed that approximately 60% of the water that is
delivered to customers from City sources is used for outdoor irrigation, and this number is in line with

Analysis of TRT & Sales Tax statistics from the City of Moab Treasurer for 2014-2016, compared January (with little or no
outdoor water use and few tourists) with peak demand in August (with outdoor water use and the highest tax revenues
per year) resulting in a figure representing consumption generated by tourists and outdoor water use that is
approximately 2.5 times the indoor usage of residents alone. Assuming that some portion of the Moab population spends
significantly in Grand Junction, online, or elsewhere, then this ratio would increase and there would be more average
tourists per day using the infrastructure. For example, in 2015 if half of March sales were actually tourists (to establish
baseline of 41,805), then it would be 360% (3.6x), or an additional 26,000 people per day. So, likely we are somewhere in
between this 2.5x and 3.6x population much of the time. Deborah Barton, Grand County's Solid Waste Special Service
District manager, reported on December 1, 2016, a 3.5x increase in volumes to landfill/recycling facilities during tourist
season vs. baseline, so the water-use estimates have this additional credence.
34
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the range for communities throughout the West.35 This means that conservation efforts need to be
aimed toward outdoor use.36

Water Conservation Policies/Ordinances
In 2009, the City of Moab adopted Resolution #18-2009, A RESOLUTION ADOPTING THE 2020 VISION:
A SUSTAINABLE MOAB PLAN. This plan recognizes the leadership role of the City of Moab in
“championing volunteer efforts to preserve and conserve natural resources and promote a cleaner,
healthier environment.” It also acknowledges “new paradigms of natural resource utilization, [to]
ensure the health and well-being of future residents while at the same time meeting the needs of our
current residents37.”
The first part of the plan presents goals for water conservation, to ensure the long-term productivity
of The City of Moab’s aquifers. It calls for reduction of per-household, per-business and City-owned
facilities’ water use by 20 percent by the year 2020.
The Action Steps proposed included these measures:
• Adopt a new water rate structure that rewards culinary water conservation. (Completed 2016)
• Investigate how other communities have implemented successful water conservation plans and
implement productive programs.
• Implement water use reduction and water reuse programs at City-owned facilities.
• Expand public awareness of the City of Moab and Grand County culinary water resources.
The City staff has embraced several water conservation measures for City-owned properties,
including elimination of mid-day watering of landscapes (when possible, watering between midnight
and four AM). In addition, the City Hall landscape, along with a few other “demonstration gardens” at
the public library, the hospice garden, and at USU, present water-wise landscapes and plants for
citizen education.
The Moab City Water Conservation and Drought Management Committee can embrace these
objectives and make recommendations for public education campaigns and revisions to the City
Code.
Another element of Vision 2020 addresses sustainable construction practices. While the goal is farreaching in its effort to utilize renewable energy sources and green building elements in residential
and commercial building projects, a simple piece of this is codifying water-efficient plumbing fixtures,
landscaping, and graywater systems to cut down on culinary water use City-wide. The Water

Annual water use for 1,000 houses in each of 12 cities. http://bcn.boulder.co.us/basin/local/heaney.html
Crossroads Utah p.16. http://utahrivers.org/wp-content/uploads/2015/10/Crossroads.pdf
37 Vision 2020: A Sustainable Moab Plan (2008). MoabCityResolutionAdopting2020VisionSustainableMoabPlan.pdf. Passed
and adopted by action of the Governing Body of the City of Moab in open session this 25th day of August, 2009.
35
36
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Conservation and Drought Management Committee can research what is feasible, what other
jurisdictions have already adopted, and tailor a campaign that fits Moab’s needs.
“Retrofitting for Sustainability” provides existing home and business owners incentives to reach the
goal of increasing energy efficient retrofits by 40% by 2020. This goal called upon collaboration with
the Southeast Utah Association of Local Governments to identify and retrofit energy inefficient
dwellings owned or occupied by low and moderate income households, and to work with utility
companies to promote energy efficiency and renewable energy incentives for homes and businesses.
Moab City and the City Hall in particular have been models for the community with solar projects,
low-water landscaping, energy efficient fixtures, and more. The City can continue its impact by
embracing the existing action steps of providing regular commentary to local news outlets regarding
sustainable practices and Moab’s success in achieving the goals of the Vision 2020 Plan; assigning
staff and a citizens’ committee to provide regular reports to the Moab City Council on the progress of
this plan; provide regular reports to community groups and organizations on the progress of this plan
as well as information on sustainable “best practices” in other locales that can be successfully
implemented here; and utilize the City of Moab’s website and internet-based written, audio and
video networks to encourage sustainable practices.
Future Planning and Zoning ordinances should be required to balance the “water budget” to ensure
water conservation measures do not compete with development and to ensure Moab City remains
drought and flood resilient.

Numerical Goals for Water Conservation
As stated earlier in this report, current water supply can optimistically sustain a total Moab
population of approximately 11,552. Capping the population would be the easiest numerical goal to
ensure adequate water resources. However, the always-growing tourist market may further alter this
level. As stated earlier, the average number of daily visitors in peak months has already topped about
25,000 visitors on top of the Moab resident population of about 5,000. The Moab-Area Travel Council
mission to promote Moab as a year-round destination threatens the City’s ability to “make up” for
record usage in summer during the low-use winter months.
In lieu of capping the population, the table below shows the estimated conservation rates needed to
match the build-out projections. One column shows the high percentage of reduction needed based
on reported potential production of available sources; the other column shows the more modest
rates of conservation that is needed if all water rights exercised resulted in “wet water” delivered:
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Table 15. Estimated Conservation Rates to match Build Out population
projections
Potential Production*

Paper Rights

Conservation Rate to achieve
Build-Out population:

51.87%

15.94%

Per Capita GPD to achieve BuildOut (Dwellings + Commercial)

150.67

263.16

NOTES:
Conservation rates estimated as ratio of population for Carrying Capacity to projected Build Out, based on
2015 rates of consumption and safety factor used in carrying capacity estimates.
*Potential production may be revised when final USGA report is issued.

As stated earlier in this report, it is recommended that the City embrace an initial goal of 25%
reduction in culinary water consumption for both indoor and outdoor use over the next five years. By
comparison, the current goal for the City of Albuquerque is 40%38.

RECOMMENDATIONS FOR IMPLEMENTATION OF
WATER CONSERVATION MEASURES
The City of Moab is primed to embrace water conservation efforts in light of our high per capita use
due to the heavy burden of tourism, which drives the local economy. There are several areas where
conservation measures are needed, and many are relatively easy to embrace.
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Appoint a Citizens’ Water Conservation and Drought Management Committee.
Create a Sustainability Coordinator role on the City staff.
Implement a public education campaign as detailed above.
Ensure plumbing codes require more efficient fixtures.
Adopt a water efficient landscape ordinance.
Reward new technologies in the commercial/industrial sector, including waterless or 0.5
gallon urinals, high-efficiency toilets, commercial washing machines, and pre-rinse spray
valves in restaurant kitchens, and commercial dishwashers.
Mitigate existing inefficiencies in residential plumbing, including Toilets, Showers, Leaks,
Faucets, and Clothes Washers.
Revise codes to allow graywater systems and composting toilets within City limits.
Prohibit hosing down sidewalks and washing cars with hoses that do not have a shut-off valve.
Reduce impact on current supply: The approvals of large new developments in Moab must be
linked to assurances that there is an adequate water supply over a twenty year period.
Without assurances that there is a reliable source of water, even in dry years, large
development projects cannot proceed.

http://www.harvesth2o.com/alb.shtml
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Adopt a green infrastructure ordinance for stormwater management to protect water quality,
increase localized groundwater recharge and off-set landscape irrigation through matching
plantings with green infrastructure treatments.
Prohibit outdoor watering between the hours of 10:00 am and 6:00 pm. and introduce
practical solutions for staff to enforce corrections for over-watered lawns, poorly maintained
systems with unnecessary overspray, and etc. More research is needed to determine what
level of water savings can be realized if all irrigation is shifted to night.
Ensure all City-owned facilities adhere to the Governor’s Executive Order No. 2015-4 and
encourage all governmental facilities located within Moab City limits (Federal, State, and
County) to adhere to the same39.
Study feasibility and effectiveness of allowing winter overflow to recharge the aquifer as high
as possible.
Pursue implementation of a secondary water system for outdoor watering and other
secondary uses to preserve pristine groundwater.
Update Vision 2020 to acknowledge what has been accomplished, and reset targets as part of
the revised General Plan.
The City should work with other governmental users in taking measures to reduce application
of culinary water to large lawn and other planted areas.
In addition to work already done by the City’s Water Department staff, The City should
conduct water usage audits of City and other facilities to determine more efficient water
application and lawn maintenance practices. In addition, the City should continue to consider
alternatives to grass and other high water plants when developing new parks and to relandscape “wasted turf” (not playing fields and etc.) in existing park areas. In addition, the City
should work with Moab Irrigation to determine if it is feasible for the City to acquire water
shares. This could potentially reduce the City’s reliance on culinary water for City use, and
add more City control over the use of runoff water for irrigation purposes.
The long-term viability of the Moab Irrigation Company (MIC) should be of concern to the
Council. It has been mentioned several times that the ability of city residents to use MIC water
is important for preservation of culinary water for indoor use. It is important to maintain a
positive relationship with MIC to ensure continued operation of the irrigation system within
city limits. It is also important to recognize that the MIC system, while recently upgraded to a
pressurized system, is an old system with constant maintenance challenges.
Integrate water conservation with issues at the Wastewater Treatment Plant – include
education on composting to minimize use of garbage disposals and create a soil amendment
that helps with landscape water retention, and promote composting toilets. The State of
Arizona has been a leader in innovation in this area.40

See Governor Herbert’s WATER CONSERVATION, UTAH EXEC. ORDER NO. 2015-4, Issued: June 3, 2015.
http://www.rules.utah.gov/execdocs/2015/ExecDoc156361.htm
39

Arizona code on “maximum water conservation:”
https://legacy.azdeq.gov/environ/water/engineering/download/rules/oss_403.pdf)
40
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41

As stated earlier, it is recommended that the City take action to protect the aquifer from
potential threats posed by proposed developments throughout the watershed. This includes
SITLA land at Johnson’s Up-On-Top41, as well as upgradient public and private land
administered by counties, the BLM, and the USFS. It is recommended that the City participate
directly in federal land management agency planning efforts which include the Moab area
watershed, and cover activities which may impact the quantity or quality of water percolating
into the aquifer, including oil and gas drilling, and vegetation management.

A Look at Johnson’s Up-On-Top. http://www.livingrivers.org/pdfs/Johnsons.pdf
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Stormwater Management: A Scenario
Rainwater is a resource, and when not managed properly can become a nuisance and liability. The potential to
manage precipitation as part of the water supply portfolio should be explored. Pursuing site-scale water
harvesting through green infrastructure best practices would simultaneously improve stormwater
management.
Table 16. Water Falling on Moab City at different precipitation levels:

Area (sq ft)
112,994,640.00

Precip/YR
(in)

Constant
4

Coefficient

0.623

0.75

Gallons/YR

% put to
Use:
AF/YR
total

50%
AF/YR
avail
for Use

211,186,982.16

648.11

324.05

6

316,780,473.24

972.16

486.08

9

475,170,709.86

1,458.25

729.12

Calculated as:
Area in square feet is Acres within City Limits (2,594) x square feet per acre (43,560)
Precipitation per year is average total rain and snow, in inches. Average precipitation in Moab is 9 inches, and 3
scenarios were estimated
Constant is used to convert to gallons, based on 7.48 gal/cubic ft x 1ft/12inches
Coefficient is the percent of precipitation running off surfaces. 0.75 was selected to reflect high levels of
imperviousness in built environment. A more thorough analysis of land use would inform the best coefficient to use.
The percent put to use reflects a selected target for the amount of precipitation that could be captured or directed to
offset existing or future water demand

Table 17. Estimated Total Water Use and potential conservation through Landscape Conversions, per 1,000
square feet
Conventional turf and sprinklers
Water-wise plantings and drip
Potential water conservation:

PF
0.8
0.3

IE
0.75
0.81

ETWU
43,063
14,953
28,110

Percent reduction:
65%
Based on the above values and assumptions, 1 acre foot/ year of water conservation could be achieved for every 11,600
square feet of landscape conversion. Additional benefits would accrue when landscape conversion projects are designed
to harvest runoff, build healthy soil, and/or reuse greywater on-site.
Calculation based on CA Water Efficient Landscape Ordinance, where:
ETWU = PF x ET x 0.623 / IE
ETWU = Estimated Total Water Use, in gallons per year
PF = Plant factor, with 1 being an open pan evaporation test. Expressed in decimal form as percent water use relative to
open pan
ET = evapotranspiration (inches per year) less effective precipitation (0.75 * average precipitation per year)
IE = Irrigation efficiency. The percent of water applied that is beneficially used by the plants. Rates from 2015 CA WELO
update.
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Additional Readings on Water Conservation
(Courtesy of John Weisheit, Executive Director of Living Rivers)
Shrinking the Earth: The Rise and Decline of American Abundance (2015). Donald Worster. Oxford University Press (on
order at Grand County Public Library).
Cadillac Desert: The American West and Its Disappearing Water (1986). Mark Reisner.
Vision 2020: A Sustainable Moab Plan (2009) https://moabcity.org/DocumentCenter/View/1006
GWSSA Water Conservation Plan for Spanish Valley, Utah (2014)
http://www.grandwater.org/Portals/0/2014%20Conservation%20Plan%20System%2010023%20Final.pdf
2014 - Living with Water Scarcity; (References). Zetland.
2015- A Performance Audit of Projections of Utah's Water Needs. Utah legislative audit.
2016 - Grand County Water Master Plan. GWSSA.
1979 - Colorado River Basin Water Problems and How to Reduce Their Impact. Government Accountability Office.
1998 - National Drought Policy Act
2005 - Grand Challenges for Disaster Reduction (emphasis on drought and floods). National Science and Technology
Council.
2006 - Managing Drought and Water Scarcity in Vulnerable Environments. Geological Society of America.
2009 - The End of Abundance: How Water Bureaucrats Created and Destroyed the Southern California Oasis. Zetland.
2009 - Prosperity Without Growth Report. Jackson.
2010- Forest and Water Climate Adaption: A case Study of Moab and Castle Valley, Utah. CWC.
2012 -Crossroads Utah. URC.
2013 - Hydrologic Assessment of the Surface Water and Groundwater Resources of Castle Valley, Utah: Part 1: Hydrologic
and Environmental Analysis (HESA) and Preliminary Water Budget
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Time-of-Day Watering Ordinance
__________________ City
A Municipal Corporation
ORDINANCE NO._____________
AN ORDINANCE AMENDING THE MUNICIPAL CODE TO PROMOTE WATER
USE EFFICIENCY IN AMENITY LANDSCAPE IRRIGATION.
Section 1.

Preamble

A.

WHEREAS, [the City] desires to promote efficient sprinkler irrigation
practices for all lawns and landscapes; and

B.

WHEREAS, research has shown that irrigating landscapes only during
the hours of 6:00 p.m. to 10:00 a.m. significantly increases irrigation
efficiency; and

C.

WHEREAS, conservation of water through more efficient use is in the
public interest and enhances the community’s economic,
environmental, recreational and aesthetic resources; and

D.

WHEREAS, [the City] has the authority to adopt this ordinance
pursuant to Utah Code Annotated 10-3-702, and hereby exercises its
legislative powers in doing so;

Section 2.

Ordaining Clause

NOW THEREFORE, be it ordained by [the City] that the following ordinance be
enacted.
Section 3.

Time-of-Day Watering Parameters

Sprinkler irrigation of all lawns and landscapes is prohibited between the hours of
10:00 a.m. and 6:00 p.m.
Section 4.

Applicability of Time-of-Day Watering Ordinance

The provisions of this ordinance shall apply to all landscapes within the city. This
ordinance does not apply in the following situations:
a. New lawns that require frequent irrigation for establishment purposes
within 90 days of planting.

b. Short cycles required for testing, inspecting and maintaining irrigation
systems.
c. Other situations as permitted by the city.
Section 6.

Penalty

[A section may be added to describe the penalty for violation of this ordinance.]
Section 7.

Effective Date

This ordinance shall be effective as of ___________________ 20___.

Water Waste Ordinance
__________________ City
A Municipal Corporation
ORDINANCE NO._____________
AN ORDINANCE AMENDING PROVISION OF THE __________________ CITY MUNICIPAL
CODE PERTAINING TO THE WASTE OF WATER IN THE CULINARY WATER SYSTEM.
Section 1.

Preamble

A. WHEREAS, [the City] operates a culinary water system; and
B. WHEREAS, the city council understands that water supplies are not going to continue to
increase; and
C. WHEREAS, the city council understands the pressing need to use water in a more
efficient manner to allow for future sustained growth of the community;
Section 2.

Ordaining Clause

NOW, THEREFORE, IT IS ORDAINED BY THE CITY COUNCIL OF __________________
CITY, UTAH:
Section ___ Subsection ____ of the __________________ City Municipal Code is hereby
repealed and reenacted to read as follows:
Section 3.

Culinary Water Waste

Maintenance of Connected Facilities.
All users of water service shall be required to keep their sprinklers, faucets, valves,
hoses and all apparatus connected to the water system in good condition at their own
expense and all waterways closed when not in use. When it shall be found that any
fixture on the user's premises is broken or not in serviceable condition, the user shall be
notified at once of the fact and should said user fail to remedy the defect within thirty
(30) days, water service may be discontinued until such apparatus has been inspected
by the Water Superintendent or his agent and determined to be in a serviceable
condition. Any deposit or prepaid charges on the account of such user shall be forfeited
to the City as an inspection and handling fee. After inspection and approval of any
required repairs by the Public Works Department, service may be restored pursuant to
conditions of this Chapter.
Section 4.

Penalty

Service Interruption.
If the Water Superintendent shall determine that a user engages in practices which
result in the needless waste of a significant amount of water, and continues to do so
after reasonable notice to discontinue said wastefulness has been given, the
Superintendent may interrupt water service for up to 24 hours per act of waste. Notice
of an interruption made hereunder shall be given at least one day prior to the time at
which the interruption occurs. It is a waste of water to permit water to run without
making due efforts to conserve the water.
City Council Action.
When referred to the Council, the City Council may consider discontinuing permanently
the water service to a wasteful user. If the City Council elects to consider the matter of
discontinuance, it shall give notice to the water user of the intention to discontinue his or
her water service at least seven (7) days prior to the meeting of the City Council at
which such discontinuance is to be considered. The notice shall inform the user of the
time and place of the meeting and of the charges that led to the consideration of
discontinuance. Said water user shall have opportunity to appear with or without legal
counsel and present his or her reasons why the water service should not be
discontinued. Upon hearing, the City Council shall notify said user in writing of its
determination and if the determination is to discontinue the user's water service, it shall
notify said user of the period during which the service will remain discontinued.
Section 5.

Effective Date

This ordinance shall be effective as of ___________________ 20___.

Commercial Landscape Ordinance
Water-Efficient Landscape Ordinance for
Commercial Businesses
ORDINANCE NO._____________
Section 1.

Preamble

A.

Whereas, [the City] desires to promote the design, installation and maintenance of
commercial landscapes that are both attractive and water efficient;

B.

Whereas, [the City] can accomplish these goals by adopting this ordinance; and,

C.

Whereas, [the City] has the authority to adopt this ordinance pursuant to Utah Code
Annotated (Rep. Vol. 1999) § 10-3-702, and hereby exercises its legislative powers in
doing so.

Section 2.

Ordaining Clause

Be it ordained by the [the City], that the Water-Efficient Landscape Ordinance for Commercial
Business, Number_________.
Section 3.

Title, Water-Efficient Landscape Requirements

An ordinance amending the Zoning Code of the City of ___ so as to add a Water-Efficient Landscape
Ordinance of minimum landscape requirements. This ordinance shall be referred to as “___ City
Water-Efficient Landscape Ordinance”.
Section 4.

Purpose

The City Council has found that it is in the public interest conserve the public’s water resources and to
promote water-efficient landscaping. The purpose of this ordinance is to protect and enhance the
community’s environmental, economic, recreational, and aesthetic resources by promoting efficient
use of water in the community’s landscapes, reduce water waste and establish a structure for the
designing, installing and maintaining of water-efficient landscapes throughout the City.
Section 5.

Definitions

The following definitions shall apply to this ordinance:
Administrative Standards: The set of rules, procedures and requirements set forth in a landscape
ordinance associated with making permit application, assembling materials for public review, meeting
the requirements of the landscape ordinance, seeking approvals, enforcement, conducting site
inspections and filing reports.
Bubbler: An irrigation head that delivers water to the root zone by “flooding” the planted area, usually
measured in gallons per minute. Bubblers exhibit a trickle, umbrella or short stream pattern.

Drip Emitter: Drip irrigation fittings that deliver water slowly at the root zone of the plant, usually
measured in gallons per hour.
Evapotranspiration: The quantity of water evaporated from adjacent soil surfaces and transpired by
plants during a specific time, expressed in inches per day, month or year.
Extra-Drought Tolerant Plant: A plant that can survive without irrigation throughout the year once
established, although supplemental water may be desirable during drought periods for improved
appearance and disease resistance.
Grading Plan: The Grading Plan shall be shown at the same scale as the Planting and Irrigation
Plan. The Grading Plan shows all finish grades, spot elevations as necessary and existing and new
contours with the developed landscaped area.
Ground cover: Material planted in such a way as to form a continuous cover over the ground that can
be maintained at a height not more than twelve (12) inches.
Hardscape: Patios, decks and paths. Does not include driveways and sidewalks.
Irrigated Landscaped Area: All portions of a development site to be improved with planting and
irrigation. Natural open space areas shall not be included in the Irrigated Landscaped Area.
Irrigation Efficiency: The measurement of the amount of water beneficially applied, divided by the
total amount of water applied. Irrigation efficiency is derived from measurements and estimates of
irrigation system hardware characteristics and management practices.
Irrigation Contractor: A person who has been certified by the Irrigation Association (IA) to install
irrigation systems.
Irrigation Designer: A person who has been certified by the Irrigation Association to prepare irrigation
system designs, and/or a Landscape Architect.
Irrigation Plan: The irrigation plan shall be shown at the same scale as the planting plan. The
irrigation plan shall show the components of the irrigation system with water meter size, backflow
prevention, precipitation rates, flow rate and operating pressure for each irrigation circuit, and
identification of all irrigation equipment.
Landscape Architect: A person who holds a certificate to practice landscape architecture in the state
of Utah.
Landscape Irrigation Auditor: A person who has been certified by the Irrigation Association to
conduct a landscape irrigation audit.
Landscape Designer: A person who has been certified by the Utah Nursery and Landscape
Association (UNLA) to prepare Landscape Plans.
Landscape Plan Documentation Package: The preparation of a graphic and written criteria,
specifications, and detailed plans to arrange and modify the effects of natural features such as
plantings, ground and water forms, circulation, walks and other features to comply with the provisions
of this ordinance. The Landscape Plan Documentation Package shall include a project data sheet, a
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Planting Plan, an Irrigation Plan, a Grading Plan, a Soils Report, a Landscape Water Allowance, and
an Irrigation Schedule.
Landscape Water Allowance: For design purposes, the upper limit of annual applied water for the
established landscaped area. It is based upon the local Reference Evapotranspiration Rate, the ETO
adjustment factor and the size of the landscaped area.
Landscape Zone: A portion of the landscaped area having plants with similar water needs, areas with
similar microclimate (i.e., slope, exposure, wind, etc.) and soil conditions, and areas that will be
similarly irrigated. A landscape zone can be served by one irrigation valve, or a set of valves with the
same schedule.
Landscaping: Any combination of living plants, such as trees, shrubs, vines, ground covers, flowers,
or grass; natural features such as rock, stone, or bark chips; and structural features, including but not
limited to, fountains, reflecting pools, outdoor art work, screen walls, fences or benches.
Mulch: Any material such as bark, wood chips or other materials left loose and applied to the soil.
Non-Drought Tolerant Plant: A plant that will require regular irrigation for adequate appearance,
growth and disease resistance.
Planting Plan: A Planting Plan shall clearly and accurately identify and locate new and existing trees,
shrubs, Ground Covers, Turf areas, driveways, sidewalks, Hardscape features, and fences.
Precipitation Rate: The depth of water applied to a given area, usually measured in inches per hour.
Rain Shut-Off Device: A device wired to the automatic controller that shuts off the irrigation system
when it rains.
Reference Evapotranspiration Rate or ETO: A standard measurement of environmental parameters
that affect the water use of plants. ETO is expressed in inches per day, month or year and is an
estimate of the evapotranspiration of a large field of four to seven-inch tall, cool season grass that is
well watered. The average annual ETO for the __ City area is __ inches.
Runoff: Irrigation water that is not absorbed by the soil or landscape area to which it is applied and
which flows onto other areas.
Soils Report: A report by a soils laboratory indicating soil type(s), soil depth, uniformity, composition,
bulk density, infiltration rates, and pH for the topsoil and subsoil for a given site. The soils report also
includes recommendations for soil amendments.
Spray Sprinkler: An irrigation head that sprays water through a nozzle.
Stream Sprinkler: An irrigation head that projects water through a gear rotor in single or multiple
streams.
Turf: A surface layer of earth containing mowed grass with its roots.
Water-Conserving Plant: A plant that can generally survive with available rainfall once established
although supplemental irrigation may be needed or desirable during spring and summer months.
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Water Audit: An on-site survey and measurement of irrigation equipment and management
efficiency, and the generation of recommendations to improve efficiency.
Section 6. Applicability of Water-Efficient Landscape Ordinance
The provisions of this ordinance shall apply to all new and rehabilitated landscaping for public agency
projects, private development projects, developer-installed landscaping in multi-family residential
projects, and developer-installed landscaping in single-family projects that require a permit.
This section does not apply to:
•

Homeowner provided landscaping at single-family projects;

•

Registered historical sites;

•

Landscapes that are irrigated exclusively with secondary water (non-potable); or

•

Projects with a total irrigated landscaped area less than 2,500 square feet.

In addition, sports fields, turf play areas within public parks, school yards, golf courses and
cemeteries are exempt from the Landscape Water Allowance limitations outlined in Section 7F;
however, all other portions of this ordinance shall be applicable.
Section 7. Documentation
Landscape Plan Documentation Package. A copy of a Landscape Plan Documentation Package
shall be submitted to and approved by the City prior to the issue of any permit. A copy of the
approved Landscape Plan Documentation Package shall be provided to the property owner or site
manager and to the local retail water purveyor. The Landscape Plan Documentation Package shall
be prepared by a registered Landscape Architect or a Landscape Designer certified by the Utah
Nursery and Landscape Association (UNLA). The Irrigation Plan shall be prepared by an Irrigation
Designer certified by the Irrigation Association (IA) and/or a Landscape Architect. The Landscape
Plan Documentation Package shall consist of the following items:
A.

B.

Project Data Sheet. The Project Data Sheet shall contain the following:
1.

Project name and address;

2.

Applicant or applicants agent’s name, address, phone and fax number;

3.

Landscape Designer/Landscape Architect’s name, address, phone and fax
number; and

4.

Landscape Contractor’s name, address, phone and fax number, if available at this
time.

Planting Plan. A detailed Planting Plan shall be drawn at a scale the clearly identifies the
following:
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C.

D.

1.

Location of all plant materials, a legend with botanical and common names, and size
of plant materials;

2.

Property lines and street names;

3.

Existing and proposed buildings, walls, fences, utilities, paved areas and other site
improvements;

4.

Existing trees and plant materials to be removed or retained;

5.

Designation of Landscape Zones, and

6.

Details and specifications for tree staking, soil preparation, and other planting work.

Irrigation Plan. A detailed Irrigation Plan shall be drawn at the same scale as the planting
plan and shall contain the following information:
1.

Layout of the irrigation system and a legend summarizing the type and size of all
components of the system, including manufacturer name and model numbers;

2.

Static water pressure in pounds per square inch (psi) at the point of connection to
the public water supply;

3.

Flow rate in gallons per minute and design operating pressure in psi for each valve
and precipitation rate in inches per hour for each valve with sprinklers, and

4.

Installation details for irrigation components.

Grading Plan. A Grading Plan shall be drawn at the same scale as the Planting Plan and
shall contain the following information:
1.

Property lines and street names, existing and proposed buildings, walls, fences,
utilities, paved areas and other site improvements, and

2.

Existing and finished contour lines and spot elevations as necessary for the
proposed site improvements.

E.

Soils Report. A Soils Report will be required where irrigated landscaped areas exceed
2,500 square feet. The Soils Report shall describe the depth, composition, and bulk density
of the topsoil and subsoil at the site, and shall include recommendations for soil
amendments. The Planting Plan shall incorporate the recommendations of the Soils
Report into the planting specifications.

F.

Landscape Water Allowance. The annual Landscape Water Allowance shall be
calculated using the following equation:
Landscape Water Allowance = ETO x 1.0 x 0.62 x A
where Landscape Water Allowance is in gallons per year
ETO = Reference Evapotranspiration in inches per year
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1.0 = ETO adjustment factor, 100% of turf grass ETO (water year adjustment
factor)
0.62 = conversion factor (to gallons per square feet)
A = total Irrigated Landscape Area in square feet
G.

Irrigation Schedule. A monthly Irrigation Schedule shall be prepared that covers the initial
120-day plant establishment period and the typical long-term use period. This schedule
shall consist of a table with the following information for each valve:
1.

Plant type (for example, turf, trees, low water use plants);

2.

Irrigation type (for example, sprinklers, drip, bubblers);

3.

Flow rate in gallons per minute;

4.

Precipitation rate in inches per hour (sprinklers only);

5.

Run times in minutes per day;

6.

Number of water days per week, and

7.

Cycle time to avoid Runoff.

Section 8.
A.

Landscape Design Standards

Plant Selection. Plants selected for landscape areas shall consist of plants that are well
suited to the microclimate and soil conditions at the project site. Plants with similar water
needs shall be grouped together as much as possible.
For projects located at the interface between urban areas and natural open space
(nonirrigated), Extra-Drought Tolerant Plants shall be selected that will blend with the
native vegetation and are fire resistant or fire retardant. Plants with low fuel volume or high
moisture content shall be emphasized. Plants that tend to accumulate excessive amount of
dead wood or debris shall be avoided.
Areas with slopes greater than 33% shall be landscaped with deep rooting, WaterConserving Plants for erosion control and soil stabilization.
Parking strips and other landscaped areas less than eight (8) feet wide on any side shall be
landscaped with Water-Conserving Plants.

B.

Mulch. After completion of all planting, all irrigated non-turf areas shall be covered with a
minimum four (4) inch layer of Mulch to retain water, inhibit weed growth, and moderate soil
temperature. Non-porous material shall not be placed under the mulch.

C.

Soil Preparation. Soil preparation will be suitable to provide healthy growing conditions for
the plants and to encourage water infiltration and penetration. Soil preparation shall
include scarifying the soil to a minimum depth of six (6) inches and amending the soil with
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organic material as per specific recommendations of the Landscape Designer/Landscape
Architect based on the Soils Report.
Section 9.

Irrigation Design Standards

A.

Irrigation design standards for this ordinance shall be as outlined in the latest version of the
“Minimum Standards for Efficient Landscape Irrigation System Design and
Installation” prepared by the Utah Irrigation Association. In addition, the following portions
of this section shall also be applicable.

B.

Pressure Regulation. A pressure regulating valve shall be installed and maintained by the
consumer if the static service pressure exceeds 80 pounds per square inch (psi). The
pressure-regulating valve shall be located between the meter and the first point of water
use, or first point of division in the pipe, and shall be set at the manufacturer’s
recommended pressure for the sprinklers.

C.

Landscape Water Meter. A water meter shall be installed for landscape irrigation
systems, and the landscape water meter shall be separate from the water meter installed
for indoor uses. The size of the meter shall be determined based on irrigation demand.

D.

Automatic Controller. All irrigation systems that include an electric automatic controller
must have a controller with multiple programs and multiple repeat cycle capabilities and a
flexible calendar program. All controllers shall be equipped with an automatic rain shut-off
device, and the ability to adjust run times based on a percentage of maximum ETO.

E.

On slopes exceeding 33 percent, the irrigation system shall consist of Drip Emitters,
Bubblers or sprinklers with a maximum Precipitation Rate of 0.85 inches per hour and
adjusted sprinkler cycle times to eliminate Runoff.

F.

Each valve shall irrigate a landscape with similar site, slope and soil conditions and plant
materials with similar watering needs. Turf and non-turf areas shall be irrigated on
separate valves. Drip Emitters and sprinklers shall be placed on separate valves.

G.

Drip Emitters or a Bubbler shall be provided for each tree. Bubblers shall not exceed 1.5
gallons per minute per device. Bubblers for trees shall be placed on a separate valve
unless specifically exempted by the City due to the limited number of trees on the project
site.

H.

Sprinklers shall have matched Precipitation Rates with each control valve circuit.

I.

Check valves shall be required where elevation differences will cause low-head drainage.
Pressure compensating valves and sprinklers shall be required where a significant variation
in water pressure will occur within the irrigation system due to elevation differences.

J.

Drip irrigation lines shall be undergrounded, except for Emitters and where approved as a
temporary installation. Filters and end flush valves shall be provided as necessary.

K.

Valves with spray or stream sprinklers shall be scheduled to operate between 6 p.m. and
10 a.m. or the city’s specified Time-of-Day Watering Ordinance to reduce water loss from
wind and evaporation.
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L.

Program valves for multiple repeat cycles where necessary to reduce runoff, particularly
on slopes and soils with slow infiltration rates.

Section 10. Plan Review, Construction Inspection and Post-Construction Monitoring
A.

As part of the Building Permit approval process, a copy of the Landscape Plan
Documentation Package shall be submitted to the City for review and approval before
construction begins. With the Landscape Plan Documentation Package, a copy of the
Landscape Water Allowance Worksheet shall be completed by a landscape designer
and submitted to the City. Once approved, the Landscape Water Allowance Worksheet
will be transmitted to the local water purveyor.

B.

All Landscape Plan Documentation Packages submitted must be certified by a licensed
Landscape Architect or UNLA certified Landscape Designer. The Irrigation Plan must
be prepared by a IA certified Irrigation Designer, or a Landscape Architect.

C.

All landscape irrigation systems shall be installed by an IA certified Irrigation Contractor.
The certified person representing the contracting firm shall be a full-time employee of the
firm and shall be directly involved with the project including at least weekly site visits.

D.

All installers, designers, and auditors shall meet state and local license, insurance, and
bonding requirements, and be able to show proof of such.

E.

During construction, site inspection of the landscaping may be performed by the City
Building Inspection Department.

F.

Following construction and prior to issuing the approval for occupancy, an inspection shall
be scheduled with the Building Inspection Department to verify compliance with the
approved landscape plans. The Certificate of Substantial Completion shall be
completed by the property owner, contractor or Landscape Designer/Landscape
Architect and submitted to the City.

G.

Following construction and prior to issuing the approval for occupancy, a Water Audit will
be conducted by a IA certified Landscape Irrigation Auditor. The auditor shall be
independent of the contractor, design firm, and owner/developer of the project. The water
performance audit will verify that the irrigation system complies with the minimum
standards required by this ordinance. The minimum efficiency required for the irrigation
system is 60% for the distribution efficiency for all fixed spray systems and 70% distribution
efficiency for all rotor systems. The auditor shall furnish a certificate to the City, designer,
installer, and owner/developer certifying compliance with the minimum distribution
requirements, and an irrigation schedule. Compliance with this provision is required before
the City will issue the letter of final acceptance.

H.

The City reserves the right to perform site inspections at any time before, during or after the
irrigation system and landscape installation, and to require corrective measures if
requirements of this ordinance are not satisfied.

Section 11. Penalty
[If applicable, a statement may be created to describe the penalty for violation of this ordinance.]
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Section 12. Effective Date
This ordinance shall be effective as of __________________ 20_____.
Dated:
By [the City]: ____________________
Its Mayor:
____________________

[Municipal Recorder Attestation and Seal]
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Project Data Sheet
Plan Review Number:
Project Name:
Project Address:

___________________________________________________________
___________________________________________________________

Applicant
Name:
Address:
Phone:

___________________________________________________________
___________________________________________________________
__________________________ Fax: __________________________

Applicant’s Agent (if applicable)
Name:
Address:
Phone:

___________________________________________________________
___________________________________________________________
__________________________ Fax: __________________________

Landscape Designer/Landscape Architect
Name:
Address:
Phone:

___________________________________________________________
___________________________________________________________
__________________________ Fax: __________________________

Landscape Contractor
Name:
Address:
Phone:

___________________________________________________________
___________________________________________________________
__________________________ Fax: __________________________
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Landscape Water Allowance Worksheet
Plan Review Number:
Project Name:
Project Address:

___________________________________________________________
___________________________________________________________
Instructions

Enter the total square footage of Irrigated Landscaped Area in the project.
Enter the average annual Reference Evapotranspiration (ETO) for the landscaped area.
For Salt Lake County the ETO is 31.18.
Calculate the Landscape Water Allowance for the project by multiplying the total square footage
shown in Box A by the annual ETO in Box B and by 0.62 (conversion factor from inches of water to
gallons per year).
Landscape Water Allowance
Total Irrigated Landscaped Area
(square feet)

X
Annual ETO for Landscaped Area
(inches per year)

X 0.62
Landscape Water Allowance
(gallons per year)
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Landscape Design Checklist
Purpose of the Checklist
This checklist is provided to assist Landscape Architects and Landscape Designers in preparing
Planting and Irrigation Plans that will comply with the City’s landscaping standards. The checklist is
derived from the City’s Water Efficient Landscape Ordinance. Certain items may not pertain to your
project. Please contact the City’s Planning Department for additional information.
Who can prepare landscaping plans?
Landscape Plans must be prepared by a licensed Landscape Architect registered to practice in the
State of Utah or a Landscape Designer certified by the Utah Nursery and Landscape Association
(UNLA).
Who can prepare irrigation plans?
Irrigation Plans must be prepared by an Irrigation Designer certified by the Irrigation Association (IA)
or by a Landscape Architect licensed to practice in Utah.
When are landscaping plans submitted?
If planning approval is required for a project (i.e. site plan review, use permit, or planned
development), a conceptual Planting Plan is usually required with the development plans submitted to
the Planning Department. The conceptual Planting Plan should indicate: general plant sizes, and
locations; plant massing to comply with zoning standards, water conservation standards, and design
guidelines; trees to be preserved or removed; and a suggested plant palette.
Following planning approval, a project data sheet, detailed Planting Plan, Irrigation Plan and Grading
Plan, Soils Report, and Irrigation Water Allowance calculations are to be submitted to the Building
Division along with plans for a building permit, unless otherwise specified in the planning approval.
Issuance of a building permit is contingent on approval of landscaping documents by the City.
Who can install irrigation systems?
Irrigation systems must be installed by an Irrigation Contractor certified by the Irrigation Association
(IA).
What is required at completion of landscaping?
An irrigation schedule and Certificate of Substantial Completion, which shall be prepared by the
Landscape Architect or Landscape Designer must be submitted to the City. A landscape inspection,
a Water Audit, and submittal of the above documents are required prior to the issuance of a
Certificate of Occupancy.
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Submittal Requirements
Planting Plan
•

Location of all proposed plant materials.

•

Legend summarizing botanical and common names, and size of all plant materials.

•

Property lines and street names.

•

Existing and proposed buildings, structures, retaining walls, fences, utilities, paved areas,
and other site improvements.

•

Existing trees and plant materials to be removed and retained.

•

Contour lines and/or spot elevations as necessary for the proposed finished grade.

•

Details and specifications for tree staking, soil preparation, and other planting work.

•

Where applicable, specifications for stockpiling and reapplying site topsoil and/or
imported topsoil.

Irrigation Plan
•

Layout of the irrigation system, (i.e. irrigation water meter, backflow prevention device,
pressure regulator, automatic controller, main and lateral lines, valves, Sprinklers,
Bubblers, Drip Emitters, quick couplers, and filters where applicable.)

•

Legend summarizing the manufacturer name, model number, and size of all components
of the irrigation system.

•

Static water pressure (psi) at the point of connection.

•

Flow rate (gallon per minute) and design operating pressure (psi) for each valve; also
Precipitation Rate (inches per hour) for each valve with sprinklers.

•

Installation details for irrigation components.

Grading Plan
•

Existing and proposed buildings, structures, retaining walls, fences, utilities, paved areas,
and other site improvements.

•

Existing and finished contour lines and spot elevations as necessary for the proposed site
improvements.

Soils Report
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•
•

Report shall be prepared by a qualified soil laboratory. Recommendations for soils
amendments shall be indicated on Planting Plan.
Report shall describe the depth, composition, and bulk density of the topsoil and subsoil.

Irrigation Water Allowance Calculations
•

Landscape Water Allowance

•

Irrigation Schedule to be submitted when landscaping is completed, prior to the issuance
of the Certificate of Occupancy.

•

Certificate of Substantial Completion shall be submitted when landscaping is completed,
prior to the issuance of the Certificate of Occupancy. Certificate includes completion of a
Water Audit.
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WATER CONSERVATION STANDARDS
•

Plants well-suited to microclimate and soil conditions at site, require minimal water once
established, are relatively free from pests and diseases, and are generally easy to
maintain.

•

Plants with similar water needs are grouped together.

•

Water-Conserving Plants on slopes exceeding 33 percent.

•

Pre-emergent herbicide and minimum four-inches of mulch specified on plans.

•

Landscape Water Meter shall be installed separate from the water meter installed for
indoor use.

•

Automatic controller provided with multiple program and repeat cycle capabilities,
automatic rain shut-off device, and a flexible calendar program.

•

On slopes over 33 percent, irrigation system shall consist of Drip Emitters, Bubblers or
Sprinklers with a maximum Precipitation Rate of 0.85 inches per hour and adjusted
sprinkler cycle times to eliminate Runoff.

•

Each valve irrigates area with similar site, slope, and soil conditions and plants with
similar water needs.

•

Turf and non-turf areas irrigated on separate valves.

•

Drip Emitters and Sprinklers on separate valves.

•

Drip Emitters or a Bubbler provided to each tree, Bubblers maximum 1.5 gallons per
minute. Bubblers for trees placed on separate valves, unless otherwise permitted by City.

•

Sprinklers have matched Precipitation Rate within each valve.

•

Check valves specified where low-head drainage will occur due to elevation differences.

•

Pressure compensating valves and sprinklers specified where significant variation in
water pressure will occur.

•

Sprinklers spaced at maximum 1.0 times radius of head for square spacing.

•

Pressure regulator provided where static water pressure exceeds manufacturers
maximum recommended operating pressure for the sprinkler heads.

•

Drip irrigation undergrounded, except for temporary installations.
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Certificate of Substantial Completion
Plan Review Number:
Project Name:
Project Address:

___________________________________________________________
___________________________________________________________

I/We hereby certify the following:
1.

The landscaping work for the above project has been completed in substantial
conformance to the City-approved Planting and Irrigation Plans and specifications;

2.

The automatic controller has been set according to the approved irrigation schedule
for the plant establishment period;

3.

A Water Audit has been conducted on the completed landscape. The irrigation
system has been adjusted to meet the minimum Irrigation Efficiency required by the
City and minimize overspray and runoff; and

4.

A copy of the irrigation schedule has been given to the property owner.

Comments:

_____________________________________________________
_____________________________________________________
_____________________________________________________

This Certification prepared by:
Signature:

________________________________

Date: _____________________

Company:

________________________________

License No.: ________________

Address:

________________________________________________________________

Telephone: ________________________________
Water Audit Certified by:
Signature:

________________________________

Company:

________________________________

Date: _____________________

Telephone: ________________________________
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IRRIGATION SCHEDULE
General Instructions
A monthly irrigation schedule shall be prepared to cover the initial 120-day plant establishment period
and the following one-year period. The irrigation schedule shall be prepared by a Landscape
Architect or Landscape Designer. Attached is a suggested form for the irrigation schedule. The
preparer may use this form or follow another appropriate format.
The schedule should rely on monthly Reference Evapotranspiration (ETo) data for the Salt Lake
County area. Once established, Turf can be maintained in an attractive manner at approximately 100
percent of the ETo rate under normal weather conditions. Water-Conserving Plants typically need 50
percent or less of the ETo under normal weather conditions. The amount of water applied for each
valve should also be adjusted for Irrigation Efficiency, local rainfall, specific site conditions (e.g.
exposure, slope, etc.) depths of root zone, and soil conditions (e.g., water holding capacity, and
infiltration rate). Ultimately, the amount and frequency of irrigation will need to be monitored regularly
to adjust for plant growth, climatic changes, and site conditions.
For valves with overhead Spray or Stream Sprinklers, set valves to operate between 9 P.M. and 8
A.M. to reduce water loss from wind and evaporation. Early morning irrigation is recommended for
turf and ground cover. On slopes and soils with slow infiltration rates, program valves for multiple
repeat cycles to reduce runoff.
Estimated Monthly ETo for Salt Lake County Area
JAN
0.00

FEB
0.29

MAR
0.86

APR
2.01

MAY
3.59

JUN
5.07

JUL
6.92

AUG
6.01

SEP
3.70

OCT
1.90

NOV
0.59

DEC
0.23

TOT
31.17
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Specific Instructions
A.

Valve or Station Number Shall correspond to Irrigation Plan.

B.

Plant Type Indicate either:
T

trees only

WC Water-Conserving trees, shrubs, and/or Ground Cover
ND Non-Drought Tolerant trees, shrubs, and/or Ground Cover
GC Ground Cover only
L
C.

Turf

Irrigation Type Indicate either:
SP Spray Sprinklers
ST Stream Sprinkler
B

Bubblers

D

Drip Emitters

D.

Flow Rate Indicate total gallons per minute or hour flowing through valve during normal
operation (available on irrigation plan).

E.

Precipitation Rate For valves indicate the average Precipitation Rate in inches per hour
(available on Irrigation Plan, from irrigation manufacturer, or through water audit).

F.

Month Begin irrigation schedule with the month the landscaping is completed.

G.

Run Time Indicate total minutes per day valve will be operating.

H.

Number of Day/Week Indicate the number of days per week valve will be scheduled to
operate.

18

MONTHLY IRRIGATION SCHEDULE
Plan Review Number:
Project Name:
Project Address:

_________________________________________________________________________________________
_________________________________________________________________________________________

Prepared by:

__________________________________

__________________________________

Name

License No.

__________________________________

__________________________________

Address

Telephone

__________________________________

__________________________________
Date Prepared

Schedule
Valve or
Station
Number (A)

Plant
Type
(B)

Irrigation
Type
(C)

Flow
Rate
(D)

Precipitat
ion Rate
(E)

Initial Plant Establishment
Period (4 Months)

Following One-Year Period (12 Months)

1
2
3
4
5
6
7
8
Note: This irrigation schedule should be used as a guide. The landscaping should be monitored regularly and the schedule adjusted as needed for plant growth,
local rainfall, and climatic conditions. Check irrigation system frequently to minimize runoff and overspray. Schedule valves with sprinklers to irrigate between 9 PM
and 8 AM to reduce water loss from wind and evaporation.
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LANDSCAPE PLANTS FOR WATER CONSERVATION
Introduction
Residential landscapes, as well as commercial, industrial, and public landscapes in Salt Lake City, have been lushly developed with waterintensive plants. Historically, residents and developers have enjoyed a generous water supply, thanks to the foresight of early settlers in the
development of irrigation projects, and that water availability, coupled with a cultural predisposition toward a philosophy of landscape
design unrestricted by water availability and an increasing population have lead to an increasing demand on the City’s water resources. One
way to reduce demand is to encourage landscape design that is sensitive to a limited water source and an arid, cool climate.
In order to make the transition to more sustainable landscape patterns and still maintain Salt Lake’s legacy as an “oasis in the desert”, it is
important to utilize native, naturalized, and adaptive plants capable of sustaining growth with limited supplementary water. Many of these
plants are as aesthetically pleasing as more traditional landscape plants but have not been widely planted in the urban landscape because of
limited availability and the public’s unfamiliarity with the landscape potential of water-conserving plants. Many of the plants that fit this
category are old favorites, but these pages offer a new understanding of their actual water needs. Additionally, there are plants that have not
been thought of as “water-wise,” but with proper soil preparation and thoughtful placement, can thrive with considerably less water than has
been traditionally provided.
In April of 1995, Salt Lake City adopted a new Zoning Ordinance that established certain standards for landscaping and encouraged the use
of “drought tolerant” plants. The intent of the drought-tolerant section of the Zoning Ordinance is to encourage sustainable design in all
aspects of landscape planning, from residential and commercial, to public and institutional. The list of drought tolerant plants below is
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intended to introduce the wide variety of plants suitable for water-wise, sustainable landscapes in Salt Lake City, while fostering creativity
in landscape design.
In 2003, after five years of continuous drought, best management practices were developed to increase water efficiency in the landscape,
incorporating new opportunities in irrigation technology, and identifying measurable water-use goals and practices. The plant list was also
updated to reflect current availability and clarify species identification. Additionally, sections were added to create a quick reference guide
to enhance ease of use to the consumer and to the planning staff enforcing related ordinances.
In 2009, Salt Lake City once again began the task of reviewing city codes pertaining to landscapes. In that process, it was identified that the
lack of measurable irrigation efficiencies and mandated audits of newly constructed irrigation systems within the ordinance were hindering
our efforts to achieve greater efficiencies in our community’s landscapes. It was determined that an amendment to the SLC Ordinance
21A.41…would be made to include these concepts. It was felt that tools also needed to be developed that would assist the landscape
industry, as well as the home landscaper, in achieving greater efficiencies through a variety of Best Management Practices, and that the
landscape ordinance would reference these guides, which became the Salt Lake City Landscape Manual for the Conservation and Protection
of Water Resources (the Landscape Manual). The final component of this project was the revision of the SLC Water-Wise Plant List, to
include expanded and improved hydrozoning information. The amended landscape code mandates that all new commercially developed
landscapes meet the minimum irrigation system efficiencies as identified in the Landscape Manual, and that all landscape plants contained
in these new landscapes are grouped and irrigated in such a manner as to reflect the hydrozones as identified in the Plant List. These three
documents, the Landscape Amendment, and Landscape Manual, and the revised Plant List will provide both the impetus and the know-how
to achieve greater water efficiencies, improve stormwater quality, and enhance water resource protection.
It is our wish that through this reference guide, homeowners, contractors, developers, and city planners will come to recognize the value of
climate-compatible landscapes and plants, encourage more widespread use, fuel demand in the retail market, reduce the seasonal demand on
Salt Lake City’s water delivery system, and ensure supplies of high quality drinking water for the future.

Water-wise Landscape Program
Water-wise landscapes begin, not with a plant list, but a comprehensive water-conserving landscape program that includes site analysis and
planning, smart design, and efficient irrigation. In “Urban and Community Forestry, a Guide for the Interior Western United States”, seven
broad, fundamental, elements are described:
Analysis, Planning, and Design. The first step in creating a water-wise landscape is site analysis: identifying the
1.
specific characteristics of a site that contribute to its ecological nature and create its micro-climates. Site analysis identifies and
catalogues such naturally occurring characteristics as sun, wind, and soil, as well as man-made characteristics such as structures and
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paving. Planning incorporates needs and uses, identifying how as space as a whole and its component areas is used. Design
integrates analysis and planning to create a space that is both beautiful and sustainable. Plant selection can then take place, reflecting
the ecological and physical realities of a place, along with the needs of those using or acting in the space, creating balance and
enhancing our urban environment.
2.
Soil Improvement. Urban soils do not always contain all the physical and chemical properties necessary for healthy
plant growth and development. Soil improvements are often needed in order to correct poor water infiltration, percolation, and
drainage, while still providing adequate water holding capacity and nutritional balance of the soil. When amending the soil, it is best
to amend entire areas rather than individual holes. Additionally, when planting trees, it is best to not amend the soil unless the tree in
being planted in a contained or confined space.
Please note that if you are landscaping with native plants, soil amendments may not be necessary, and in fact, might be detrimental
to long-term health of the plants. For many native plants, the only preparation necessary is to loosen the soil.
Common soil amendments include compost, decomposed leaves or pine duff, manures, or utelite.
3.
Efficient Irrigation. Matching the amount of water supplied to each plant with that plant’s water requirement is the
most efficient way to irrigate, and it is a good idea to plan the irrigation system at the same time as the landscape design. To
eliminate waste from over-watering and runoff, plants should be grouped according to their water needs, and turf should be irrigated
separately from other plantings.
Limit Turf Areas. Cool season turf grasses, such as Kentucky bluegrass and fescue, typically require 20 to 26 inches
4.
of supplemental water during the growing season to sustain a green, lush lawn. Turf should be limited in the landscape to areas
consistent with core use patterns and should be irrigated separately from other plantings. In all other areas, drought tolerant or
resistant species should be planted. Water use may also be reduced by replacing turf grass in high traffic areas not intended for play
with patios, decks, gravel or other appropriate materials. Also, where possible, consider non-traditional turf species such as buffalo
or blue grama grass, or non-turf plants such as thyme.

5.
Use of Mulch. The function of mulch is to buffer soils against climatic extremes. In summer, mulch reduces soil
heating, slows water loss from evaporation, and reduces weed growth. In winter, mulch protects shallow roots from damage by
preventing the daily freeze/thaw cycle and drying of soils.
6.
Use of Low Water Demand Plants. Many beautiful and functional plants are available that thrive with natural
precipitation or only small amounts of supplemental water. The availability of plants with low water requirements permits selecting
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for function, beauty, and seasonal interest. However, as with all plant selections and planting, care must be taken to match specific
needs of plants to the environmental conditions and the intensity of human activity at the planting site.
Appropriate Maintenance. Low maintenance is not no-maintenance; a water-wise landscape still requires the extra
7.
care required of a more traditional landscape. Once plants fill in and establish, however, maintenance demands decrease, plants
require less water, and weeds are crowded out. Many native and low water plants also require less fertilizer, and have fewer pest
problems than more traditional landscape plants, adding to the decrease in maintenance demands.

Integrating these seven elements in the planning, development, and maintenance of landscapes has been shown to conserve water
and reduce annual maintenance costs without sacrificing function or beauty.

The Plant List
The following list of trees, shrubs, herbaceous perennials, ornamental grasses, vines, groundcovers, annuals, and turfgrass has been
compiled to serve as a guide to the public and landscape professionals for selection of landscape plants that have less water demand; some
of these plants have very low demands and are considered xeric. Some of these plants are familiar and though not considered water-wise,
have been habitually over-watered and with proper watering schedules in place, can be a valued part of a water-efficient landscape. This list
is also intended to aid Salt Lake City in the evaluation of landscape plans and, specifically, to clarify standards contained in Chapter 24 of
the Salt Lake City Zoning Ordinance.
While every effort has been made to make the list as comprehensive as possible, it should not be considered definitive. As additional
information becomes available over time it is likely that plants may be added, or removed, from this list. To this end, input from individuals
or organizations involved in the landscape industry, as well as members of the general public, is welcomed.

Explanation of Column Headings
Water Hydrozones identifies the minimum amount of water a plant needs in order to survive after it is established in the landscape. It
should be understood that, while plants will survive with the amounts of water indicated, some plants may not maintain their best
appearance without some additional water. Additionally, during periods of extended droughts, even xeric plants might benefit from periodic
supplemental watering. It is assumed that the establishment period will be a minimum of two years during which more frequent
supplemental water may be needed.
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In establishing this hydrozone system, it was desired that we meet three criteria: first, that it be easily understood and applied; second, that it
provide the necessary water to adequately support landscape plants to be healthy and attractive; and third, that it assist us in our goal to
reduce overall water use in the landscape and eliminate water waste.
The fundamental challenges with watering guidelines that focus solely on defining water need as very-low/low/moderate is that generally,
the public and even professionals don’t know how much water that means. Additionally, differing plant groups have differing water volume
needs due to different root structure and size. For example, common juniper, blanket flower, and western hackberry are all plants frequently
identified in watering guides as being “very low” in demand. But when watered, it takes considerably more water to meet the needs of the
tree than of the perennial. Additionally, the extensive root system of the tree may lead itself to less frequent watering, while the smaller root
system of a perennial such as the blanket flower may need irrigating more frequently, though with a much smaller volume of water.
It was through this discussion that we devised a new strategy for defining watering hydrozones. To clarify the confusion around very
low/low/ moderate as it relates to frequency, we labeled the frequency based on the actual estimated frequency of irrigation during the
hottest part of the growing season, namely June, July, and August. Thus, a plant with a designation of “1” receives one watering per summer
month. A plant with a designation of “4” receives four watering per summer month.
To address the varying water volume needs between smaller herbaceous plants and large woody plants, we separated all plants into
categories reflecting their growth characteristics. For the shrubs and trees, we also divided them by “deciduous” and “evergreen.”
To address the varying water need by volume, we assigned each plant classification a different water volume per delivery, or frequency. In
this way, a Zone 1 Perennial will receive the water it needs, and a Zone 1 Tree will receive the larger volume it needs. Lastly, we looked at
seasonal changes as it relates to water demand for each plant classification, and adjusted the growing season frequencies accordingly. These
adjustments will direct watering of turf to reduce greatly in the autumn, ceasing in October, but will direct evergreens to be watered into
November should it be a dry autumn. In this manner, evergreens, which typically suffer more from reduced water availability in the fall and
going into winter, will receive the water when they need to survive and thrive in our frequently dry autumns.
Turf, by nature of its shallower root system and use levels, while still be divided into five hydrozones, the frequency within each hydrozone
reflects turfs special needs. So, a Zone 4 Turf is recommended to be watered 12 times a month; a Zone 3 Turf 9 times a month, and so on.
To summarize, plants are grouped into classifications based on physical characteristics; have assigned frequencies and volumes based on
those characteristics, with the frequency (not the volume) being adjusted during the growing season to reflect plant growth habits and water
demand need.
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One unexpected value in adopting this system was the serendipitous result that it allowed us to add a number of plants that have been
excluded from the list, by placing them into the Zone 4 category. These include spireas, viburnums, yews, boxwood, and other commonly
used, but habitually over-watered plants. It is not uncommon to see these plants watered with the same frequency as turf. Adding them to
this list, though not typically considered water-wise plants, will educate and inform the landscape manager, whether homeowner or
professional, that these plants can thrive on considerably less water than is typically delivered. And, after all, being more water efficient in
the landscape is what this list is all about.
Water hydrozones, as used in this list, are categorized thus:
1) First by plant type:
Turfgrass (Warm season and Cool season)
Groundcover and vine
Annual
Perennial
Ornamental grass
Deciduous shrub
Evergreen shrub
Deciduous tree
Evergreen tree
2) Next, plants within these categories are sorted by the estimated number of irrigation applications (also referred to as frequency) per
month, during the summer months (June, July, and August):
0
1
2
3
4

No supplemental water on establishment
One irrigation application per month
Two irrigation applications per month
Three irrigation applications per month
Four irrigation applications per month (or once per week)

Note: watering frequency changes for Frequency 1 through 4 during the growing season, with fewer frequencies occurring in
spring and autumn. See recommended watering schedules, including suggested run times for low-flow emitters, fixed spray
heads, rotor and gear-driven heads, and multi-stream/multi-trajectory heads, for specific seasonal recommendations.
3) Each plant category has a recommended volume of water to be delivered in inches per irrigation application:
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Plant Type
Turfgrass
Groundcover and vine
Annual
Perennial
Ornamental Grass
Deciduous shrub
Evergreen Shrub
Deciduous Tree
Evergreen Tree

Volume of Water
per Irrigation/Inches
0.5
0.5
0.5
1.0
1.0
1.5
1.5
2.0
2.0

Turf
Assumptions include:
75% DU, clay loam soil (2 inches of water/foot)
Clay loam soil (2 inches of water/foot)
Irrigation at 50% depletion of soil moisture
5 potential irrigation frequencies
6 inch rooting depth
Frequency / month corresponds to the highest frequency used
The table does not address precipitation events

Zone

Water

Sprayhead

Rotating Sprayhead

Rotor

Month

Frequency
/ week*

Inches /
application

Minutes
/ Cycle

Cycles

Minutes /
Cycle

Cycles

Minutes /
Cycle

Cycles

0
1
2
3
4

0
0.5
0.5
0.5
0.5

0
10
10
10
10

0
2
2
2
2

0
25
25
25
25

0
3
3
3
3

0
20
20
20
20

0
2
2
2
2
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Apr

May

Jun

Jul

Aug

Sep

Oct

0
0
0
0
0

0
0
0
1
1

0
1
1
3
4

0
1
2
3
4

0
1
2
3
4

0
0
1
2
3

0
0
0
1
1
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Ground Covers and Vines
Assumptions include:
75% DU, clay loam soil (2 inches of water/foot), 5 potential irrigation frequencies
Clay loam soil (2 inches of water/foot)
Irrigation at 50% depletion of soil moisture
5 potential irrigation frequencies
12 inch rooting depth

Frequency / month corresponds to the highest frequency used
The table does not address precipitation events

Water

Sprayhead

Rotating Sprayhead

Rotor

Month

Frequency
/ month

Inches /
application

Minutes
/ Cycle

Cycles

Minutes /
Cycle

Cycles

Minutes /
Cycle

Cycles

0
1
2
3
4

0
1
1
1
1

0
10
10
10
10

0
4
4
4
4

0
50
50
50
50

0
2
2
2
2

0
40
40
40
40

0
2
2
2
2

Apr

May

Jun

Jul

Aug

Sep

Oct

0
0
0
1
1

0
0
0
1
2

0
1
1
3
4

0
1
2
3
4

0
1
2
3
4

0
0
1
1
2

0
0
1
1
1

Annuals
Assumptions include:
75% DU, clay loam soil (2 inches of water/foot), 5 potential irrigation frequencies
Clay loam soil (2 inches of water/foot)
Irrigation at 50% depletion of soil moisture
5 potential irrigation frequencies
6 inch rooting depth
All new bedding plants will be irrigated weekly in May to enable establishment
Frequency / month corresponds to the highest frequency used
The table does not address precipitation events
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Water

Sprayhead

Rotating Sprayhead

Rotor

Month
Apr

Frequency
/ month

Inches /
application

Minutes
/ Cycle

Cycles

Minutes /
Cycle

Cycles

Minutes /
Cycle

Cycles

0
1
2
3
4

0
0.5
0.5
0.5
0.5

0
10
10
10
10

0
2
2
2
2

0
25
25
25
25

0
2
2
2
2

0
20
20
20
20

0
2
2
2
2

0
0
0
0
0

May
(est.
watering)
4
4
4
4
4

Jun

Jul

Aug

Sep

Oct

0
1
1
3
4

0
1
2
3
4

0
1
2
3
4

0
0
1
2
2

0
0
0
0
1

Perennials
Assumptions include:
75% DU, clay loam soil (2 inches of water/foot), 5 potential irrigation frequencies
Clay loam soil (2 inches of water/foot)
Irrigation at 50% depletion of soil moisture
12 inch rooting depth
5 potential irrigation frequencies

Frequency / month corresponds to the highest frequency used
The table does not address precipitation events

Water

Sprayhead

Rotating Sprayhead

Rotor

Month

Frequency
/ month

Inches /
application

Minutes
/ Cycle

Cycles

Minutes /
Cycle

Cycles

Minutes /
Cycle

Cycles

0
1
2
3
4

0
1
1
1
1

0
10
10
10
10

0
4
4
4
4

0
50
50
50
50

0
2
2
2
2

0
40
40
40
40

0
2
2
2
2
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Apr

May

Jun

Jul

Aug

Sep

Oct

0
0
0
0
1

0
0
0
1
2

0
1
1
3
4

0
1
2
3
4

0
1
2
3
4

0
0
1
2
2

0
0
0
0
1
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Ornamental
Grasses
Assumptions include:
75% DU, clay loam soil (2 inches of water/foot), 5 potential irrigation frequencies
Clay loam soil (2 inches of water/foot)
Irrigation at 50% depletion of soil moisture
12 inch rooting depth
5 potential irrigation frequencies

Frequency / month corresponds to the highest frequency used
The table does not address precipitation events

Water

Sprayhead

Rotating Sprayhead

Rotor

Month

Frequency
/ month

Inches /
application

Minutes
/ Cycle

Cycles

Minutes /
Cycle

Cycles

Minutes /
Cycle

Cycles

0
1
2
3
4

0
1
1
1
1

0
10
10
10
10

0
4
4
4
4

0
50
50
50
50

0
2
2
2
2

0
40
40
40
40

0
2
2
2
2

Apr

May

Jun

Jul

Aug

Sep

Oct

0
0
0
0
0

0
0
0
1
2

0
1
1
3
4

0
1
2
3
4

0
1
2
3
4

0
1
1
1
2

0
0
0
0
1

Deciduous Shrubs
Assumptions include:
75% DU, clay loam soil (2 inches of water/foot), 5 potential irrigation frequencies
Clay loam soil (2 inches of water/foot)
Irrigation at 50% depletion of soil moisture
18 inch rooting depth
5 potential irrigation frequencies

Frequency / month corresponds to the highest frequency used
The table does not address precipitation events
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Water

Sprayhead

Rotating Sprayhead

Rotor

Month

Frequency
/ month

Inches /
application

Minutes
/ Cycle

Cycles

Minutes /
Cycle

Cycles

Minutes /
Cycle

Cycles

0
1
2
3
4

0
1.5
1.5
1.5
1.5

0
10
10
10
10

0
6
6
6
6

0
50
50
50
50

0
3
3
3
3

0
40
40
40
40

0
3
3
3
3

Apr

May

Jun

Jul

Aug

Sep

Oct

0
0
0
0
2

0
0
0
2
3

0
1
1
3
4

0
1
2
3
4

0
1
2
3
4

0
0
1
1
2

0
1
1
1
1

Evergreen Shrubs
Assumptions include:
75% DU, clay loam soil (2 inches of water/foot), 5 potential irrigation frequencies
Clay loam soil (2 inches of water/foot)
Irrigation at 50% depletion of soil moisture
18 inch rooting depth
5 potential irrigation frequencies

Frequency / month corresponds to the highest frequency used
The table does not address precipitation events
All shrubs are irrigated in late fall to reduce winter burn
Water

Sprayhead

Frequency
/ month

Inches /
application

Minutes
/ Cycle

0
1
2
3
4

0
1.5
1.5
1.5
1.5

0
10
10
10
10
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Rotating Sprayhead

Cycles

Minutes /
Cycle

0
6
6
6
6

0
50
50
50
50

Rotor

Month

Cycles

Minutes /
Cycle

Cycles

0
3
3
3
3

0
40
40
40
40

0
3
3
3
3

Apr

May

Jun

Jul

Aug

Sep

Oct

0
0
0
0
2

0
0
0
2
3

0
1
1
3
4

0
1
2
3
4

0
1
2
3
4

0
1
1
1
2

0
1
1
1
1
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Deciduous Trees
Assumptions include:
75% DU, clay loam soil (2 inches of water/foot), 5 potential irrigation frequencies
Clay loam soil (2 inches of water/foot)
Irrigation at 50% depletion of soil moisture
18 inch rooting depth
5 potential irrigation frequencies

Frequency / month corresponds to the highest frequency used
The table does not address precipitation events

Water

Sprayhead

Rotating Sprayhead

Rotor

Month

Frequency
/ month

Inches /
application

Minutes
/ Cycle

Cycles

Minutes /
Cycle

Cycles

Minutes /
Cycle

Cycles

0
1
2
3
4

0
2.0
2.0
2.0
2.0

0
10
10
10
10

0
8
8
8
8

0
50
50
50
50

0
4
4
4
4

0
40
40
40
40

0
4
4
4
4

Apr

May

Jun

Jul

Aug

Sep

Oct

0
0
0
0
2

0
0
0
2
3

0
1
1
3
4

0
1
2
3
4

0
1
2
3
4

0
1
1
1
2

0
1
1
1
1

Evergreen Trees
Assumptions include:
75% DU, clay loam soil (2 inches of water/foot), 5 potential irrigation frequencies
Clay loam soil (2 inches of water/foot)
Irrigation at 50% depletion of soil moisture
18 inch rooting depth
5 potential irrigation frequencies
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Frequency / month corresponds to the highest frequency used
The table does not address precipitation events
All trees are irrigated in late fall to reduce winter burn
Water

Sprayhead

Rotating Sprayhead

Rotor

Month

Frequency
/ month

Inches /
application

Minutes
/ Cycle

Cycles

Minutes /
Cycle

Cycles

Minutes /
Cycle

Cycles

0
1
2
3
4

0
2.0
2.0
2.0
2.0

0
10
10
10
10

0
8
8
8
8

0
50
50
50
50

0
4
4
4
4

0
40
40
40
40

0
4
4
4
4

Apr

May

Jun

Jul

Aug

Sep

Oct

0
0
0
1
2

0
0
1
2
3

0
1
1
3
4

0
1
2
3
4

0
1
2
3
4

0
1
1
1
2

0
1
1
1
1

Additional Table Information
Botanical name is the scientific name that identifies plants using a system called binomial nomenclature; that is, by grouping plants with

more or less similar physical traits together through levels of classifications: genus, species, varieties, and cultivars. Each plant has only one
botanical name, making it unique from any other plant, unlike common names, which may vary region to region. Botanical name has been
abbreviated to include only the genus, species, and, if necessary, the variety; few cultivars or hybrids are named. The genus followed by
“sp.” (singular), or “spp.” (plural) indicates that there are several different species of a plant which all have similar characteristics.
While a plant has only one botanical name it may have several common names. In compiling this list an attempt has been made to
determine the most widely used common names.
Mature size is considered to be the average size a plant could be expected to grow with proper care and the amount of water indicated.
Actual size of a given plant at a given location may vary.
Minimum size at planting is the size required by the Salt Lake City Zoning Ordinance, Chapter 24, for trees and shrubs that are planted for

the purpose of establishing a visual screen. A blank in this column indicates that either there is no specific requirement or that a shrub is not
generally used as a hedge or screen. When the terms “pot”, “container”, or “caliper” are used to describe minimum size at planting, the
established American Standard for Nursery Stock shall apply. That is:
•

“All container grown (deciduous or conifer) shrubs shall be healthy, vigorous, well-rooted and established in the container in which they
are sold. They shall have tops which are of good quality and are in a healthy growing condition.”
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“An established container grown (deciduous or conifer) shrub shall be a (deciduous or conifer) shrub transplanted into a container and
grown in that container sufficiently long for the new fibrous roots to have developed so that the root mass will retain its shape and hold
together when removed from the container.”
•

Container size may be converted to minimum height/spread as follows:
2 gallon
=
12” to 15” height or spread
5 gallon
=
18” to 24” height or spread

•

“Caliper”, for the purpose of this list, is defined as the diameter of the trunk measured 6 inches above ground level.

Area Value is the area of the plant canopy. Using this number, a designer or planner can determine the total area comprised by a single plant

grouping or an entire landscape. Specific spacing recommendations were not made on the list to allow for a more creative use of plants and
to recognize that a plant might be used differently in various landscapes.
If you are in need of guidelines to determine an appropriate average spacing of a plant on the list, consult the Height and Width column. To
create a massed effect, place plants closer together so that branches overlap and mingle. For specimen plants, keep plants farther apart so
that the plants form becomes distinct.
For trees, a standard guide is to plant on centers equaling, or slightly smaller than the diameter.
For long term health and sustainability of a landscape, allow plants adequate room to meet full growth without over-crowding.
The comments column contains qualifying statements and/or unique cultural requirements that affected the determination of water zones.
This column has also been used to provide additional general information about a plant.
A Note on Plant Tags: In our region, many landscape nursery offerings come from out of state, and that means that so does the plant tag information.
Use discernment when relying on plant tag information; some plants identified on tags as being “full sun,” “low water,” or “drought tolerant” may not be
so in our hot, arid region. Similarly, some plants identified as being “perennial,” “evergreen,” or “hardy” may not behave as such in our long, cold
winters. Compare plant tag information to information provided by your local nursery, county extension, or this plant list. A little homework will go a
long way to lessening the chances of being misdirected.
Some final words: While it might seem that it is easiest to approach only new landscapes with these newer hydrozones in mind, it is
encouraged that property managers, property owners, and homeowners of new, newly renovated, or existing landscapes also strive to
irrigate their landscapes following the provided hydrozone information. The efficient use of water, and the elimination of water waste, is in
all of our best interests.
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Salt Lake City Plant List and Hydrozone Schedule
Amended October 2011
WATER
ZONE

BOTANICAL NAME

COMMON NAME

MATURE SIZE
HxW

AREA
VALUE

LIGHT

COMMENTS

(sq ft)

Groundcovers and Vines
GV1

Juniperus communis

Common Juniper

2-4’ x 4-6’

20-28’

Full sun to light shade

Evergreen. Low growing junipers;
color and texture varies with
cultivar.

GV1

Mahonia repens

Creeping Oregon Grape

2’ x 6’

28’

Part to full shade

Evergreen. Utah native. Dry shade

GV1

Rhus aromatica ‘Gro-low’

Gro-low Sumac

2’ x 6’

28

Sun to shade

GV1

Juniperus horizontalis

Creeping Juniper

6-18” x 5-8’

50’

Full sun

GV1

Rhus aromatica ‘Autumn Amber’

Autumn Amber Sumac

1’ x 3-4’

12.5’

Sun to shade

Lower growing than Gro-low; same
glossy foliage and good fall color.

GV1

Sedum sp.

Stonecrop

1- 6” x 12-24”

1-3’

Full to part sun

Large group of low growing
succulents; leaf color and shape
varies with cultivar. Not tolerant of
foot traffic, typically not dense
enough to choke out weeds and
grass.

GV1

Stachys byzantina

Lamb’s Ear

12-18” x 36”

7’

Sun to light shade

Velvety leaves are silvery white;
spires of pink flowers midsummer. Avoid overhead watering.

GV1

Parthenocissis spp.

Virginia Creeper, Boston Ivy

40’ x 15’

176’

Sun to light shade

Deciduous vine that adheres itself
to nearly any surface. Large dark
green leaves, red fall color.
Spreads easily and can choke out
other plants. Not suitable for
gardens adjacent to native areas.

GV1

Campsis radicans

Trumpet Vine

30’ x 20’

314’

Sun to part shade

Needs a strong support. Orange to
scarlet trumpet-shaped flowers mid
summer; interesting winter pods.
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Glossy green, three-lobed leaves
have red fall color. Yellow spring
flower followed by fuzzy red
berries.
Evergreen. Needle color varies
with cultivar.
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WATER
ZONE

BOTANICAL NAME

COMMON NAME

MATURE SIZE
HxW

AREA
VALUE

LIGHT

COMMENTS

(sq ft)

GV1

Lonicera japonica

Japanese Honeysuckle

12” x 15’

176’

Sun to light shade

Creamy white and yellow flowers.
Climbs with tendrils and twinning
branches.

GV1

Polygonum aubertii

Silverlace Vine

40’ x 20’

314’

Sun to part shade

Whitish green flowers cover vine in
late summer. Requires a structure
to climb on, and it should be very
sturdy. Not suitable for gardens
adjacent to native areas.

GV2

Alyssum montanum

Mountain Gold Alyssum

4” x 15”

1’

Sun to part shade

Bright yellow flowers in early spring
cover gray green foliage.

GV2

Anacyclus depressus

Mount Atlas Daisy

2” x 18”

1.75’

Full sun

Silvery green foliage; bright white
daisy-like flower mid spring

GV2

Antennaria parviflora;

Pussy Toes

4” x 18”

1.75’

Sun to part shade

GV2

A. rosea

Pink Pussy Toes

Utah native; silvery foliage, pink or
white ball shaped flowers

GV2

Cerastium tomentosum

Snow In Summer

8" x 24”

3’

Full sun

Mat-forming, silvery white foliage;
very white spring flower; will die
out in center if over-watered. May
be invasive

GV2

Convallaria majalis

Lily-Of-The-Valley

8” x 24”

3’

Part to full shade

Dark green foliage; white bell
shaped, fragrant flowers in early
spring.

GV2

Helianthemum nummularium

Sunrose, Rockrose

8” x 36”

7’

Sun to light shade

Mat forming green to gray foliage.
Simple flowers in white, pink,
yellow, and reds in early spring.

GV2

Symphoricarpos x chenaultii

Chenault Coralberry

3-4’ x 4-6’

20’

Sun to part shade

Delicate, bluish green foliage;
clusters of pinkish flowers followed
by colorful purple berries that
persist into winter.

GV2

Teucrium aroanium

Gray Creeping Germander

3” x 18”

1.75’

Sun to part shade

Silver gray leaves; fragrant
lavender flowers in early summer.

GV2

Thymus pseudolanuginosus

Woolly Thyme

1-2” x 18”

1.75’

Full sun

Hairy gray foliage turns plum
colored in fall; evergreen.
Tolerates moderate foot traffic.

GV2

Thymus ssp.

Creeping Thyme

3-4” x 18”

1.75’

Full sun

Spring flowers in white, pinks,
reds; green foliage; tolerates
moderate foot traffic.
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WATER
ZONE

BOTANICAL NAME

COMMON NAME

MATURE SIZE
HxW

AREA
VALUE

LIGHT

COMMENTS

(sq ft)

GV2

Veronica liwanensis

Turkish Speedwell

2” x 18”

1.75’

Sun to part shade

Vigorous perennial; evergreen
foliage; violet blue flowers in
spring. Needs afternoon shade.

GV2

Veronica oltensis

Thyme-leaf Speedwell

1” x 24”

3’

Sun to part shade

Tiny dark gray green leaves; azure
blue flowers late spring; evergreen.

GV2

Veronica pectinata

Blue Woolly Speedwell

2” x 18”

1.75’

Sun to part shade

Dense mat of small dark green
leaves, covered with tiny blue
flowers mid spring

GV2

Polygonum affine

Himalayan Fleeceflower

6-10’ x 30”

5’

Part to full shade

Bright green basal foliage forms
mat; spikes of pink flowers in late
summer; foliage turns copper in
fall. Can be aggressive when overwatered.

GV2

Wisteria

Wisteria

20’ x 10’

78’

Full sun

Fragrant flowers in spring; leaves
are soft green in color. Needs very
strong support

GV3

Fragaria sp.

Wild Strawberry

2” x 24”

3’

Sun to part shade

Utah Natives F. vesca and F.
virginiana

GV3

Arctostaphylos uva-ursi

Kinnikinnick

3-6” x 24-36”

7’

Part shade (avoid
afternoon sun)

Evergreen. Dark glossy foliage;
pinkish bell shaped flowers in early
spring. Intolerant of soils that stay
wet. Utah Native. Zone 1 if grown
in shade.

GV3

Cotoneaster horizontalis

Rockspray Cotoneaster

2-3’ x 10-15’

113’

Sun to light shade

Stiff angled branches have small
round leaves. White flowers
followed by red berries.

GV3

Hypericum calycinum

Aaron's Beard, St. Johnswort

12-18” x 24”

3’

Part to full shade

Yellow spring flower; attractive
blue green foliage stays evergreen
in mild winters. Sometimes takes
on purplish winter hue.

GV3

Clematis ligustifolia

Clematis

20’ x 10’

78’

C. hirsutissima
C. occidentalis

Plant so that the base of Some may be invasive. Utah
the plant is in the shade Natives include C. ligusticifolia, C.
and its branches are in the hirsutissima. C. occidentalis
sun

C. montana
C. autumnalis
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WATER
ZONE

BOTANICAL NAME

COMMON NAME

GV4

Ajuga reptans

Ajuga, Bugleweed

GV4

Euonymus fortunei

Purple-leaf Winter Creeper

GV4

Galium odoratum

Sweet Woodruff

GV4

Lamium maculatum

Dead nettle

GV4

Vitis spp.

Grapes

MATURE SIZE
HxW

AREA
VALUE

LIGHT

COMMENTS

(sq ft)

2-4” x 12-18”

1.75’

Part to full shade

Low-growing groundcover with
spires of blue or pink flowers.
Leave color varies with cultivar,
from dark green, to purple, and
variegated.

2’ x 6’

28’

Part shade

Evergreen, though sometimes
semi-evergreen. Dark green leaves
turn deep purple in fall. Will adhere
to and climb surfaces.

4” x 18”

1.75’

Part to full shade

Whorls of bright green foliage; starshaped flowers in late spring

8-12” x 24”

3’

Part to full shade

White to purplish blooms late
spring; foliage varies with cultivar –
many variegated. Adaptable to dry
shade.

10’ x 10’

78’

Full sun

Large leaves and edible fruit
provide good habitat and forage for
wildlife. Needs sturdy support.
Can be grown with little or no
supplemental water if not grown for
grape production.

Warm-season Turfgrasses (these grasses grow actively during warmer months and are dormant in the cool spring and autumn months)

Tw0

Bouteloua curtipendula

Sideoats Grama

Tw0

Bouteloua gracilis

Blue Grama

Tw0

Oryzopsis hymenoides (also listed
as Stipa hymenoides)

Indian Rice Grass

Tw0

Elytrigia elongate

Tall Wheatgrass
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1-2’ x 1’

.75’

Full sun

Popular grass for meadows and
reclamation. Fine textured, Purple
spikelets form on one side of stem.

8-10” x 12”

.75’

Full sun

Native plains grass suitable for turf.
Warm season grass goes dormant
in winter months. Suitable as a turf
grass.

2’ x 2’

3’

Full sun

Cool-season native bunch grass
with showy panicles. Provides
forage and habitat opportunities for
wildlife.

4-5’ x 18”

1.75’

Full sun

A very upright grass; straw yellow
stalks.
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WATER
ZONE

BOTANICAL NAME

COMMON NAME

Tw0

Sporobolus airoides

Alkali sacaton

Tw1

Elymus cinereus

Great Basin Rye

Tw1

Schizachyrium scoparium

Tw1

MATURE SIZE
HxW

AREA
VALUE

LIGHT

COMMENTS

(sq ft)

2’ x 2’

3’

Full sun

Delicate appearing foliage with
pinkish inflorescence. Tolerant of
saline and clay soils.

3-4’ x 2’

3’

Full sun

Utah native. Blue gray foliage

Little Bluestem

2-4’ x 30”

4.5’

Sun to light shade

Sporobolus contractus

Spike Dropseed

16” x 12”

.75’

Full sun

Tw1

Stipa comata

Needlegrass

4’ x 1’

.75’

Sun to light shade

Slender grass with long, elegant
awns.

Tw1

Blepharoneuron tricholepis

Pine Dropseed; Hairy Dropseed

30” x 30”

4.5’

Sun to light shade

Upright, arching bunchgrass.
Green panicles turn straw colored,
and persist into winter. Provides
food and shelter for butterflies and
birds.

Tw1

Festuca ovina glauca

Blue Fescue

1-2’ x 1’

.75’

Full sun

Evergreen. Bluish color. Many
cultivars are available, most not as
large as the species.

Tw1

Helictotrichon sempervirens

Blue Avena grass; Blue oat grass

4’ x 2’

3’

Full sun

Gray-blue foliage; soft brown
plumes mid summer

Tw1

Muhlenbergia capellensis

Muhly Grass

3’ x 3’

7’

Full sun

Plumes dusty pink

Tw1

Muhlenbergia montana

Mountain Muhly

30” x 24”

3’

Sun to moderate shade

Tw1

Muhlenbergia rigens

Deergrass

3-5’ x 3’

7’

Sun to light shade
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Upright, erect habit. Leaves flat
and stiff, light green aging to
darker green; fall color is red.
Inflorescence is wispy. Tolerant of
heavy clay soils. Attractive to
butterflies, birds. Utah native.
Very heat tolerant. Interesting
flower spikes. Utah native.
Tolerates sandy soils but is
adaptive.

Upright bunchgrass with open
panicles of green, aging to straw
and persistent into winter.
Upright and arching, coarsetextured bunchgrass; spikelets to 5
feet tall, aging to straw. Wildlife
and bird habitat. Good container
plant.
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WATER
ZONE

BOTANICAL NAME

COMMON NAME

MATURE SIZE
HxW

AREA
VALUE

LIGHT

COMMENTS

(sq ft)

Tw1

Muhlenbergia wrightii

Spike Muhly

1-2’ x 2’

3’

Full sun

Fine textured, upright green leaf
blades. Green florets age to gray
black and persist into winter.

Tw1

Poa fendleriana

Muttongrass

1-2’ x 1’

.75’

Sun to shade

Upright bunchgrass; bright green
foliage. Airy panicles of yellowgreen florets. Attractive to birds,
butterflies.

Tw1

Sorghastrum nutans

Indiangrass

4-5’ x 18”

1.75’

Full sun

Tw2

Festuca arizonica

Arizona Fescue

10”-2’ x 2’

3’

Sun to light shade

Tw2

Pleuraphis jamesii (also listed as
Hilaria jamesii)

Galleta grass; Curly grass; James’ grass

18” x 2’

3’

Full sun

Tw2

Koeleria macrantha

Prairie Junegrass

2’ x 1’

.75’

Sun to light shade

Clumping bunchgrass with bright
green foliage and upright flower
spike. Provides food and habitat
for birds and large mammals.

Tw2

Panicum virgatum

Switch grass

2’ x 2’

3’

Full sun

Steel blue foliage; upright habit.
Florets arranged on arching stem.
Plant turns orange in fall. Seeds
attractive to birds.

Flower stalks to 5 ‘

Upright habit; nice fall color; habitat
for ground dwelling birds
Clumping bunchgrass with wiry
seed stalks up to 3 feet tall. Gray
green to blue green leaves.
Dense, fuzzy spikelets are angled
zig-zag up 2 foot tall stalks. Foliage
is gray green, aging to straw. Good
choice for dry wildflower meadow.
Attractive to butterflies.

Tw2

Calamagrostis acutiflora

Feather Reed Grass

4’ x 2’

12’

Full sun

Very upright grass; plumes early

Tw2

Calamagrostis acutiflora ‘Overdam’ Overdam Reedgrass

3’ x 2’

3’

Part sun

Green and white variegated
foliage; whitish plumes; best in
afternoon shade.

Tw2

Calamagrostis arundinacea ‘Karl
Foerster’

Foerster Reedgrass

4’ x 3’

7’

Full sun

Very upright grass; Oat like plumes
bloom mid summer and persist
well into winter.

Tw2

Miscanthus sinensis

Maidenhair Grass

4-10’ x 3-7’

7-38’

Sun to light shade

Upright fountain-like habit; wide
variety; white variegated forms
prefer some afternoon shade; good
winter presence.
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WATER
ZONE
Tw2

BOTANICAL NAME

Pennisetum alopecuroides

COMMON NAME

Fountain Grass

MATURE SIZE
HxW
2-3’ x 2-3’

AREA
VALUE

LIGHT

COMMENTS

Sun to light shade

Soft, foxtail-like plumes appear mid
summer. Requires good drainage.
Plumes useful for flower
arrangements.

(sq ft)
7’

Perennials (these plants, though they may go dormant in the winter, come back each spring; many attract birds, butterflies, and bees)

P0

Agave parryi

Parry’s Agave

12” x 18”, flower
spike to 8’

1.75’

Sun to light shade

P0

Argemone munita

Prickly Poppy

24” x 12”

1’

Full sun

Utah native. Blue green foliage;
papery white flowers

P0

Astragalus utahensis

Utah Lady finger; Utah milkvetch

4” x 10”

1’

Full sun

Utah native. Hairy, silver foliage;
rose pink flowers

P0

Mirabilis multiflora

Desert Four O’Clock

2’ x 5’

19.5’

Full sun

Magenta flowers open in evening;
thick, leathery foliage. Utah native.

P0

Penstemon eatonii

Eaton’s Beardtongue

36” x 12”

1’

Sun to light shade

Scarlet red flowers; dark shiny
green foliage. Utah native. Will die
if over-watered.

P0

Penstemon palmeri

Palmer Penstemon

3’ x 2’

3’

Full sun

P0

Penstemon pseudospectabilis

Desert Penstemon

2-3’ x 2’

3’

Sun to part shade

P0

Spharealcea ssp.

Globemallow

2-3’ x 1’

.75’

Full sun

True orange flowers in summer.
Foliage is pale gray green. Utah
native.

P0

Viguiera multiflora

Showy Goldeneye

24” x 36”

7’

Full sun

Utah native. Small daisy-like yellow
flowers; will naturalize. Leaves are
lance-shaped.

P1

Achillea ageratifolia

Greek Yarrow

4” x 18”

1.75’

Full sun

Bright white flower clusters above
gray green foliage. Late spring
bloom.
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Thick, blue gray sword-like leaves
form low rosette. Stem has many
yellow to red tinged flowers mid
summer. Flowers infrequently.
Utah native.

Tall spikes of pale pink, fragrant
flowers. Utah native. Will die if
over-watered.
Vibrant, hot pink flowers late spring
to mid summer. Blue green foliage
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WATER
ZONE

BOTANICAL NAME

COMMON NAME

MATURE SIZE
HxW

AREA
VALUE

LIGHT

COMMENTS

(sq ft)

P1

Achillea filipendula

Fernleaf Yarrow

2-4’ x 2’

3’

Full sun

Two widely used cultivars,
‘Coronation Gold’ and ‘Moonshine’

P1

Achillea millefollium.

Yarrow

36” x 24”

3’

Full sun

Wide range of colors. Over
watering tends to make the plants
flop. Aggressive when overwatered.

P1

Achillea serbica

Serbian Yarrow

4” x 15”

1’

Full sun

Tight gray mats of evergreen
foliage topped by white spring
flowers.

P1

Aethionema schistosum

Persian Rockcress

10” x 15”

1’

Full sun

Fragrant, soft pink flowers cover
plant in early spring. Tiny leaves
are evergreen and powdery blue.

P1

Agastache cana

Wild Hyssop

2-3’ x 2’

3’

Full sun

Unusual colors, fragrant flowers,
and aromatic gray foliage. Airy,
upright habit. Late summer
blooming.

P1

Agastache rupestris

Licorice Hyssop

2-3’ x 2’

3’

Full sun

Orange and lavender midsummer
to fall flowers, fragrant needle-like
foliage. Very attractive to
hummingbirds.

P1

Artemisia spp.

Wormwood

10- 36” x 36”

7’

Full sun

Silver foliage, finely cut. Size
varieties with cultivar.

P1

Asclepias speciosa

Showy milkweed

3’ x 3’

7’

Sun to light shade

Upright perennial with gray green
leaves and clusters of pinkish
white flowers appearing in mid
summer. Very attractive to
butterflies. May form larger
colonies. Utah native.

P1

Asclepias tuberosa

Butterfly Milkweed

1-2’ x 2’

3’

Full sun

Orange midsummer blooms are a
favorite of butterflies.

P1

Berlandiera lyrata

Chocolate flower

18” x 12”

1’

Full sun

Yellow mid-summer daisy; fragrant

P1

Calylophus hartwegii

Fendler’s Sundrops

1’ x 3’

7’

Full sun

Four-petaled pale yellow flowers
fade to orange and reddish pink,
blooming all summer. Green
foliage.

SLC Plant List and Hydrozone Schedule
2013

Salt Lake City Corp
Page 25 of 48

WATER
ZONE

BOTANICAL NAME

COMMON NAME

P1

Delosperma cooperi

Pink Hardy Iceplant

P1

Epilobum caanum v. arizonica
(formerly Zauschneria arizonica)

P1

MATURE SIZE
HxW

AREA
VALUE

LIGHT

COMMENTS

(sq ft)

6” x 24”

3’

Full sun

Pink flower late spring; succulent
green foliage

Hummingbird Trumpet

1-2’ x 2-4’

7’

Sun to part shade

Delicate scarlet, trumpet shaped
flowers in early fall. Utah native.

Epilobum caanum v. latifolia
(formerlyZauschneria latifolia)

Hummingbird Flower

18” x 18”

1.75’

Full sun

Brilliant scarlet trumpets late
summer into fall

P1

Gaillardia aristata

Blanket Flower

2-3’ x 2-3’

7’

Full sun

Utah native. Yellow and mahogany
summer flower; reseeds.

P1

Gaura lindheimeri

Gaura, Whirling Butterflies

36” x 30”

4.5’

Full sun

White butterfly-like flowers bloom
all summer. Fine textured foliage.
Wispy appearance.

P1

Helianthemum nummularium

Rockrose

6” x 18”

1.75’

Sun to part shade

Simple, five-petaled flowers in a
wide range of colors; mats of green
to gray foliage have fine texture.

P1

Hesperaloe parvifolia

Red Yucca

5’ x 3’

7’

Sun to part shade

Similar in appearance to Yucca,
but has finer foliage. Reddish
flowers appear in summer.

P1

Kniphorfia uvaria

Red Hot Poker

3’ x 3’

7’

Full sun

P1

Linum lewisii (also listed as L.
perenne v. lewisii)

Blue Flax; Lewis’ Flax

24” x 18”

1.75’

Full to part sun

P1

Oenothera berlandieri ‘Siskiyou’

Siskiyou Pink Mexican Primrose

12” x 12”

1’

Sun to part shade

P1

Oenothera caespitosa

Tufted Evening Primrose

6” x 6”

.5’

Full sun

Utah native. Large white flowers;
opens in evening

P1

Oenothera howardii

Bronze Evening Primrose

6” x 6”

.5’

Full sun

Utah native. Yellow flowers fade to
bronze

P1

Oenothera missouriensis

Missouri Evening Primrose

10-12” x 24”

3’

Full sun

Large, lemon yellow flowers open
towards the end of day; glossy
green foliage. Flowers all summer.

P1

Oenothera pallida

Pale Evening Primrose

12” x 12”

1’

Full sun

Fast growing. Large white flowers;
good choice for sandy soils. Utah
native.
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Grass like foliage, unusual bi-color
flower spikes in yellow to red. Deer
resistant.
Wispy foliage; blue spring flower
Papery pink flowers bloom all
summer; foliage is dark green. Can
become invasive if over-watered.
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WATER
ZONE

BOTANICAL NAME

COMMON NAME

P1

Penstemon ambiguus

Sand Penstemon

P1

Penstemon barbatus.

Scarlet Bugler

P1

Penstemon caespitosa

Tufted Beardtongue

P1

Penstemon cyananthus

Wasatch Beardtongue

P1

Penstemon linarioides

Mat Penstemon

P1

Penstemon pinifolius

P1

MATURE SIZE
HxW

AREA
VALUE

LIGHT

COMMENTS

(sq ft)

2’ x 2’

3’

Sun to light shade

Airy clumps of grass-like foliage
with many stems of pink flowers
early to mid summer.

2-4’ x 2’

3’

Sun to light shade

Foliage is a low mound; flowers
rise on spires early summer. Utah
native

2-12” x 36”

7’

Sun to light shade

Compact mat of gray green foliage
covered with purple flowers from
early to late spring.

36” x 12”

.1’

Full sun

1’ x 3’

7’

Sun to light shade

Pine-leaf Penstemon

12” x 12”

1’

Full sun

Penstemon whippleanus

Whipple’s Penstemon

2-3’ x 2’

3’

Sun to light shade

Burgundy purple flowers early to
late summer. Utah native.

P1

Perovskia atriplicifolia

Russian Sage

3-5’ x 3-4’

12.5’

Full sun

Small lavender blue flowers in tall
spires; foliage is gray green and
aromatic. Cut back to ground in
spring keeps plant lush.

P1

Ratibida columnifera

Prairie Coneflower, Mexican Hat

24” x 18”

1.75’

Full sun

Yellow and mahogany petals
surround pronounced center mid
summer; ferny foliage

P1

Santolina chamaecyparissus

Lavender Cotton

12-18” x 18”

1.75’

Full sun

Gray foliage forms compact
mound; yellow button flowers
midsummer. Evergreen in mild
winter. Aromatic.

P1

Santolina virens

Green Santolina

12-18” x 18”

1.75’

Full sun

Bright green compact foliage;
evergreen in mild winters.

P1

Sedum spectabile

Showy Stonecrop

18-24” x 15”

1.75’

Sun to light shade
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Sky blue flowers early to mid
summer. Utah native.
Fine textured gray green leaves;
lavender-blue snap-like flowers
late spring.
Fine foliage; small scarlet trumpetshaped flowers

Fleshy blue-green leaves appear in
mid spring, followed by white to
pink broccoli-like flower.
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WATER
ZONE

BOTANICAL NAME

COMMON NAME

MATURE SIZE
HxW

AREA
VALUE

LIGHT

COMMENTS

(sq ft)

P1

Sempervivum tectorum

Hens And Chicks

4” x 12”

1’

Full sun

Succulent foliage forms low
rosettes. Interesting specimen in
rock gardens.

P1

Tanacetum densum

Partridge Feather

6-8” x 12”

.75’

Full sun

Mats of silvery white, finely cut
foliage; yellow button flowers early
summer.

P1

Teucrium aroanium

Creeping Germander

3” x 18”

1.75’

Sun to light shade

Mounds of silver foliage; lavender
pink fragrant flowers mid summer.

P1

Teucrium chamaedrys

Wall Germander

1’ x 2’

3’

Sun to light shade

Dark glossy foliage is evergreen in
mild winters; spikes of lavender
pink flowers in summer.

P1

Zizophora clinopodioides

Blue Mint Bush

18” x 18”

1.75’

Sun to part shade

Blue, thyme-like flowers cover
plant in summer. Foliage is dull
green. Fragrant.

P2

Adenophora latifolia

Lilyleaf Ladybells

2-3’ x 2’

3’

Part to full shade

Tall stalks of trumpet-like lavender
blue flowers in early summer.
Good in dry shade.

P2

Alyssum montanum

Mountain Gold Alyssum

4” x 15”

1’

Sun to part shade

Bright yellow flowers in early spring
cover gray green foliage.

P2

Amorpha canescens

Leadplant

2-4’ x 3’

7’

Full sun

Silvery-white hairy foliage with pink
pea-like flower

P2

Anacyclus depressus

Mount Atlas Daisy

2” x 18”

1.75’

Full sun

Silvery green foliage; bright white
daisy-like flower mid spring

P2

Anaphalis margaritacea

Pearly Everlasting

2’ x 2’

3’

Sun to light shade

Golden flowers in silver bracts;
woolly silver foliage. Good choice
for meadow mixes.

P2

Antennaria parviflora;

Pussy Toes

4” x 18”

1.75’

Sun to part shade

P2

A. rosea

Pink Pussy Toes

Utah native; silvery foliage, pink or
white ball shaped flowers

P2

Callirhoe involucrata

Poppy Mallow; Prairie Winecup

12” x 36”

7’

Full sun

Magenta flowers mid summer into
fall. Deeply lobed foliage

P2

Centranthus ruber

Keys Of Heaven, Jupiter’s Beard, Red Valerian

36” x 24”

3’

Sun to part shade
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Pink to red flowers off and on all
summer. White form is C. alba.
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WATER
ZONE

BOTANICAL NAME

COMMON NAME

P2

Eriogonum umbellatum

Sulfur Flower

P2

Erodium chrysanthum

Yellow Stork’s bill

P2

Eupatorium greggii

Texas Mist Flower

P2

Globularia cordifolia

Leather Leaf Powder Puff

P2

Iberis sempervirens

Candytuft

P2

Lavandula angustifolia

English Lavender

MATURE SIZE
HxW
12” x 18”

AREA
VALUE

LIGHT

COMMENTS

(sq ft)
1.75’

Full sun

Utah native. Early to midsummer
sulfur-yellow flowers above dark
green foliage

5” x 12”

.75’

Full sun

Lacy gray green foliage; soft yellow
flowers during summer months.

30” x 36”

7’

Sun to part shade

Lavender blue flowers, like fluffy
balls, bloom all summer. With less
water needs more shade.
Attractive to butterflies.

4” x 15”

1’

Sun to part shade

Low mat of evergreen leaves; light
blue flower puffs in late spring.

12” x 12”

.75’

Sun to light shade

Evergreen. Bright white flowers
mid spring.

15-30” x 15-24”

3’

Full sun

Aromatic green or gray foliage
topped by fragrant purple spires.
Mid summer bloom. Evergreen.
Deer resistant.

24-36” x 18-24”

1.75’ to 3’

Full sun

Aromatic, evergreen foliage;
flowers slightly later than English
Lavender. Deer resistant.

(many cultivars available including Munstead,
Hidcote,Nana, and Jean Davis)
P2

Lavandula x intermedia

Lavandin

P2

Liatris punctata

Dotted Gayfeather

18” x 18”

1.75’

Full sun

Magenta pink spires in late
summer; grass-like foliage.

P2

Liatris spicata

Gayfeather

2-3’ x 2’

3’

Full sun

Grass-like foliage and showy
flower spikes in purple and violet.

P2

Nepeta x faassenii

Catmint

18” x 30”

4.5’

Sun to light shade

Lavender blue flowers early
summer; soft gray fragrant foliage.

P2

Papaver orientale

Oriental Poppy

30” x 24”

3’

Sun to light shade

Papery flowers in mid spring in a
variety of colors. Hairy basal
foliage goes dormant in low water
situations.

P2

Penstemon strictus

Rocky Mountain Penstemon

30” x 30”

4.5’

Full sun
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Brilliant purple blue flowers early to
mid summer. Rich green foliage.
Utah native.
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WATER
ZONE

BOTANICAL NAME

COMMON NAME

P2

Pulsatilla vulgaris (also listed as
Anemone pulsatilla)

Pasque Flower

P2

Salvia nemerosa

Plume-flowered Salvia

P2

Salvia officinalis

P2

MATURE SIZE
HxW

AREA
VALUE

LIGHT

COMMENTS

Magenta or purple cup shaped
flowers in early spring, followed by
fuzzy plum colored seed heads.

(sq ft)

9-12" x 12”

.75’

Sun to part shade

30” x 24”

3’

Full sun

Rosy purple flowers with fuzzy
appearance, mid summer. Gray
green foliage.

Kitchen Sage

2’x 3’

7’

Full sun

Evergreen gray green foliage;
edible foliage is aromatic.

Salvia superba

Garden Salvia

2-3’ x 2’

3’

Full sun

Spires of flowers mid summer;
foliage typically dull green.

P2

Saponaria ocymoides

Rock Soapwort

6” x 24”

3’

Sun to part shade

P2

Scutellaria resinosa

Prairie Skullcap

10” x 10”

.75’

Full sun

P2

Solidago canadensis

Goldenrod

3-4’ x 3-4’

12.5’

Sun to shade

P3

Alchemilla mollis

Lady’s Mantle

12-18” x 15”

1’

Part shade

Round foliage with felt like texture;
chartreuse flower in late spring.

P3

Aquilegia caerulea

Rocky Mountain Columbine

24” x 18”

1.75’

Part shade

Blue and white flowers. The more
sun, the more water it needs. Utah
native

P3

Aquilegia chrysantha

Golden Columbine

2’ x 2’

3’

Sun to part shade

P3

Aquilegia formosa

Western Columbine

18” x 24”

3’

Full sun to part shade

Utah native. Yellow petals with
orange-red sepals. More drought
tolerant than most other columbine

P3

Armeria maritima

Common Thrift

6” x 12”

.75’

Sun to part shade

Rose pink ball-like flowers; grasslike foliage. Might need more water
in heat of summer.

P3

Baptisia australis

False Indigo

3-4’ x 4’

12.5’

Sun to part shade

Indigo-blue flowers in mid to late
spring on long racemes; seed pods
are shiny black. Foliage is pea-like
and blue green. Slow to establish.

P3

Bergenia cordifolia

Bergenia, Saxifrage

12” x 12”

.75’

Part to full shade

Large, oval leaves are persistent
into winter; pink spring flower
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Pink or white spring flowers; fine
textured foliage.
Neat mounds of thyme-like foliage;
lavender blue flowers late spring.
Plumes of yellow flowers late
summer to early fall.

Yellow flower. The more sun the
more water it needs.
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WATER
ZONE

BOTANICAL NAME

COMMON NAME

MATURE SIZE
HxW

AREA
VALUE

LIGHT

COMMENTS

(sq ft)

P3

Campanula portenshlagiana

Dalmatian Bellflower

5-10” x 15”

1’

P3

Campanula rotundifolia

Bluebells-of-Scotland

6-12” x 12”

.75’

Part to full shade

Nodding, lavender blue bellshaped flowers early summer to
fall.

P3

Coreopsis verticillata

Threadleaf Coreopsis

24” x 24”

3’

Sun to light shade

Delicate yellow daisy-like flowers
all summer. Needle like foliage.

P3

Corydalis lutea

Yellow Corydalis

15” x 15”

1’

Part to full shade

Yellow “snap-like” flower
throughout summer

P3

Dianthus gratianopolitanus

Garden Pinks

8” x 18”

1.75’

Sun to part shade

Gray or silver foliage; flower color
varies with cultivar.

P3

Dianthus pinifolius

Pine-leafed Garden Pink

24” x 12”

.75’

Full sun

P3

Epimedium x rubrum

Barrenwort

12” x 12”

.75’

Shade

Small orchid-like flowers in early
summer; foliage is heart-shaped
and evergreen in mild winters.

P3

Geranium endressii

Endress Cranesbill

16-20” x 18-24”

3’

Part shade

Deep pink flowers in early to mid
summer.

P3

Geranium sanguineum

Bloody Cranesbill

8” x 18”

1.75’

Sun to part shade

Magenta flowers in early summer.
Green foliage turns orange in fall.

P3

Geranium viscosissimum

Sticky Geranium

2-3’ x 2’

3’

Part shade

Utah native. Soft pink flowers; nice
fall foliage color

P3

Hemerocallis hybrid

Daylily

1-6’ x 1-3’

.75-7’

Sun to light shade

Wide variety of flower colors,
heights. Useful for massing.
Foliage is grass-like.

P3

Heuchera sanguinea

Coral Bells

12” x 15”

1’

Part to full shade

Round, lobed foliage; slender
stems with white to pink bell
shaped flowers.

P3

Iris hybrids

Bearded Iris; German Iris

1-3’ x 2’

3’

Full to part sun

P3

Lychnis coronaria

Rose Campion

36” x 24”

3’

Sun to light shade
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Morning sun to light shade Bell shaped purplish flowers mid
spring; dark green heart shaped
foliage.

Blue-green foliage, very fine.
Flowers are dark red.

Flowers late spring to early
summer; sword-like foliage
Magenta flowers appear along
woolly white stems. Leaves are
silvery gray.
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WATER
ZONE

BOTANICAL NAME

COMMON NAME

P3

Phlox subulata

Creeping Phlox

P3

Rudbeckia fulgida

P3

MATURE SIZE
HxW

AREA
VALUE

LIGHT

COMMENTS

(sq ft)

6” x 12”

.75’

Sun to light shade

Low, matting foliage in light green;
flowers appear in spring in a
variety of colors.

Black Eyed Susan

3’ x 2’

3’

Full sun

Deep golden flowers mid to late
summer. Leaves are large, oval to
heart shaped and glossy green.

Rudbeckia nitida

Orange Coneflower

2-4’ x 3’

7’

Full sun

Smaller flowers than R. fulgida;
densely branched with many
flowers mid summer.

P3

Rudbeckia occidentalis

Western Coneflower

4’ x 2’

3’

Full sun

Utah native. Tall spire with brown
cone, very small yellow petals.
Utilized by finches and other
perching birds

P3

Salvia chamaecyparissus

Germander Sage

18” x 24”

3'

Full sun

True blue flowers on spikes above
green foliage. Foliage is
evergreen during mild winters.

P4

Alcea rosea

Hollyhocks

3-6’ x 3’

7’

Full sun

Simple flowered forms are more
heat and drought tolerant. Tall
spires of flowers in magenta to
apricot.

P4

Echinacea angustifolia

Prairie Purple Coneflower

36” x 18”

1.75’

Sun to part shade

Recurved petals are long and fine;
prominent cone enjoyed by birds.
Deer resistant.

P4

Echinacea paradoxa

Ozark Coneflower

30-36” x 15”

1’

Sun to part shade

Yellow recurved petals. Deer
resistant.

P4

Paeonia hybrida

Peony

36” x 24”

3’

Sun to light shade

Wide range of flower colors and
styles. Blooms late spring. Foliage
is deeply lobed, attractive fall color.

Deciduous Shrubs (these woody plants lose their leaves in autumn, but their variety in the growing season makes them invaluable)

Sd0

Artemisia bigelovii

Bigelow’s Sage

Sd0

Artemisia filifolia

Sd0

Artemisia nova

SLC Plant List and Hydrozone Schedule
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16” x 24”

3’

Full sun

Low growing sagebrush; light
green color

Sand Sage

3’ x 2’

3’

Full sun

Feathery foliage. Utah native

Black Sage

2’ x 2’

3’

Full sun

Foliage lead-gray; flower spikes
dry to dark brown. Utah native.
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WATER
ZONE

BOTANICAL NAME

COMMON NAME

MATURE SIZE
HxW

AREA
VALUE

LIGHT

COMMENTS

(sq ft)

Sd0

Ceratoides lanata (also listed as
Krascheninnikova lantana)

Winterfat

3’ x 2’

3’

Full sun

Silvery white foliage; important
winter forage

Sd0

Chamaebatiaria millifolium

Fernbush

4’ x 3’

7’

Full sun

Green, aromatic foliage; clusters of
white flowers late summer. Utah
native.

Sd0

Chrysothamnus nauseosus

Rubber Rabbitbrush

4' x 4’

12.5’

Full sun

White stems, silver foliage;
spectacular yellow fall flowers.
Utah native.

Sd0

Hippophae rhamnoides

Sea Buckthorn

8-18’ x 12’

113’

Full sun

Informal shrub; small greenish
flower; orange, edible fruit on
female plants. Good for wildlife.

Sd0

Mahonia fremontii

Fremont’s Mahonia

4’ x 4’

12.5’

Full sun

Evergreen, holly-like foliage.
Yellow spring flowers. Utah native.

Sd0

Rhus trilobata

Oakbrush Sumac, Skunkbrush

3-6' x 5’

19.5’

Sun to part shade

Dense and wide spreading shrub.
Red fruit eaten by winter birds. Fall
color yellow to red. Utah native.

Sd0

Salvia dorrii

Dorr’s Sage

1-2’ x 3’

7’

Full sun

Small, rounded white leaves are
extremely aromatic. Purple-blue
flower spires.

Sd1

Artemisia cana

Silver Sage

2-3’ x 3’

7’

Full sun

Thicker leaves than other sages.
Native to intermountain area.

Sd1

Artemisia frigida

Fringed Sage

14” x 14”

.75’

Full sun

Utah native. Silver foliage

Sd1

Artemisia tridentata

Big Basin Sage

4' x 4’

12.5’

Full sun

Utah native. Large shrub with
aromatic foliage.

Sd1

Cercocarpus intricatus

Dwarf Mountain Mahogany

4-6’ x 5’

19.5’

Full sun

Very dense, rounded form, tiny
needle-like leaves.

Sd1

Cercocarpus montanus

Mountain Mahogany

8’ x 6’

28’

Full sun

Silver gray bark; thick dark green
leaves. Utah native.

Sd1

Fallugia paradoxa

Apache Plume

4’ x 4’

12.5’

Full sun

Delicate, white flowers followed by
mauve colored, fluffy seed heads.
Utah native.

Sd1

Purshia tridentata

Antelope Bitterbrush

6’ x 6'

28’

Full sun

Trilobed leaves; yellow spring
flower. Very attractive to deer.
Utah native.
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WATER
ZONE

BOTANICAL NAME

COMMON NAME

Sd1

Rhus glabra v cistmontana

Dwarf Smooth Sumac

Sd1

Robinia neomexicana

Sd1

MATURE SIZE
HxW

AREA
VALUE

LIGHT

COMMENTS

(sq ft)

4’ x 6’

28’

Full sun

Insignificant flowers followed by
attractive red fruit that provides
winter forage. Red fall color Utah
native.

New Mexico Locust

6-20’ x 10-15’

176’

Full sun

Beautiful clusters of rose pink
flowers; gray green foliage; winter
seedpods. Has thorns; may
sucker.

Shepherdia argentea

Silver Buffaloberry

10’ x 6'

28’

Full sun

Fine, silvery foliage, small yellow
flowers; red edible fruit. Valuable
as habitat and forage.

Sd1

Amelanchier utahensis

Utah Serviceberry

4’-8’ x 6’

28’

Sun to shade

Sd1

Caragana arborescens

Siberian Pea Shrub

10’ x 6’

28’

Full sun

Yellow spring flower; lime green
foliage with yellow fall color.

Sd1

Caragana pygmaea

Pygmy Pea Shrub

3’ x 4’

12.5

Full sun

Fine textured foliage; yellow spring
flower.

Sd1

Prunus besseyi

Western Sand Cherry

5’ x 5’

19.5’

Full sun

Dull, dark green foliage, white
spring flowers, edible fruit.
Spreading, open habit

Sd1

Rubus deliciosus

Boulder Thimbleberry

4-6’ x 5-8’

28’

Sun to part shade

Sd1

Syringa vulgaris

Common Lilac (many cultivars)

8-20’ x 10-15’

176’

Full sun

Sd1

Cotoneaster acutifolia

Peking Cotoneaster

8-10’ x 8-10’

78’

Sun to light shade

Sd2

Forestiera neomexicana

New Mexico Privet

15’ x 10’

78.5’

Full sun
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Utah native. Smaller leaves,
denser habit than other
serviceberry

Large, single, white rose-like flower
in early summer; foliage bright
green with yellow fall color. Vaseshaped shrub.
Spring flowers, sometimes
fragrant. Allow for good air
circulation to reduce or avoid
powdery mildew.
Deciduous shrub with glossy green
leaves, small white summer
flowers, red fall berries.
Interesting multi-stemmed small
tree. Black fruit enjoyed by birds.
Utah native.
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WATER
ZONE

BOTANICAL NAME

COMMON NAME

MATURE SIZE
HxW

AREA
VALUE

LIGHT

COMMENTS

(sq ft)

Sd2

Holodiscus dumosus

Rock Spray Spiraea

3’ x 4’

12.5’

Full to part sun

Graceful shrub with arching
branches covered in spring with
cream blossoms. Utah native.

Sd2

Jamesia americana

Cliff Jamesia

3’ x 5’

19.5’

Full to part sun

White flowers spring and early
summer. Utah native.

Sd2

Rhus glabra

Smooth Sumac

8’ x 8’

50’’

Full sun

Bright red seed heads and red fall
color.

Sd2

Rhus typhina

Staghorn Sumac

10’ x 15’

176’

Sun to part shade

Bright green, finely dissected,
pinnate leaves turn scarlet in fall.
Bright red seed head in fall. Forms
colonies. Attractive to wildlife.

Sd2

Ribes cereum

Squaw Currant

3’ x 5’

19.5’

Full to part shade

Nice compact form; Small leaves,
whitish pink flowers, red berries.

Sd2

Forsythia sp.

Forsythia

6’ x 6-8’

50’

Sun to light shade

Early yellow flowers on arching
stems. Reddish fall color.

Sd2

Philadelphus lewisii

Lewis’ Mockorange

4-6’ x 5-8’’

19.5 – 50’

Sun to part shade

Medium sized shrub with fragrant
white flowers in early summer.

Sd2

Philadelphus microphyllus

Littleleaf Mockorange

4-6’ x 4-6’

20’

Sun to light shade

Snowy white flowers off and on all
summer; dark green foliage; dense
habit.

Sd2

Potentilla fruticosa

Shrubby Cinquefoil

3' x 3’

7’

Full sun

Many varieties with flower color in
white, yellow, and red. Summer
blooming.

Sd2

Ribes aureum

Golden Currant

4’ x 4'

12.5’

Part to full shade

Yellow spring flowers; red berries
provide forage. Utah native.

Sd2

Ribes odoratum

Clove Currant

6-8’ x 6-8’

50’

Sun to part shade

Irregularly formed shrub with
arching branches. Profuse spring
flowers are clove-scented. Foliage
is bluish green. Alternate host for
White Pine Blister Rust.

Sd2

Rosa foetida ‘Bicolor’

Austrian Copper Rose

6-8’ x 8’

50’

Full sun
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Yellow flowers turn coppery red;
very hardy and very thorny.
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WATER
ZONE

BOTANICAL NAME

COMMON NAME

MATURE SIZE
HxW

AREA
VALUE

LIGHT

COMMENTS

(sq ft)

Sd2

Rosa glauca (also listed as R.
rubrifolia)

Redleaf Rose

6-7’ x 4-6’

20’

Sun to part shade

Reddish foliage (gray green in
shade); simple rose pink flower
early summer; dark red hips; redorange fall color.

Sd2

Rosa woodsii

Woods Rose

5’ x 5’

20’

Sun to part shade

Delicate pink spring blossoms;
large red hips persist into winter.
Utah native.

Sd2

Symphoricarpos x chenaultii

Chenault Coralberry

3-4’ x 4-6’

20’

Sun to part shade

Delicate, bluish green foliage;
clusters of pinkish flowers followed
by colorful purple berries that
persist into winter.

Sd2

Symphoricarpos oreophilus

Mountain Snowberry

2-5’ x 3-5’

19.5’

Full to part sun

Sd2

Amelanchier alnifolia

Saskatoon Serviceberry

6-15’’ x 8’

50’

Sun to shade

Utah native. White spring flowers,
edible fruit, silvery bark, red fall
color

Sd2

Caryopteris x clandonensis

Blue Mist Spirea

2-3’ x 4’

12.5’

Full sun

Grayish green foliage; blue flowers
in late summer. Most attractive
when cut back hard in late winter.

Sd2

Cotoneaster apiculata

Cranberry Cotoneaster

3’ x 4’

12.5’

Sun to light shade

Rounded dense shrub, dark glossy
leaves, white flowers, red berries.

Sd2

Cotoneaster divaricata

Spreading Cotoneaster

5’ x 8’

50’

Sun to light shade

White spring flower; red summer
fruit; small round dark leaves have
orange fall color.

Sd2

Cytisus scoparius

Scotch Broom

4-6’ x 6’

28’

Full sun

Yellow spring flower; bright green
stems provide winter interest.

Sd2

Daphne cneorum

Rose Daphne

3’ x 4’

12.5’

Light shade

Sd2

Prunus x cistena

Purple Sand Cherry

6-8’ x 8'

50’

Sun to part shade

Dark purple leaves; white fragrant
spring flower.

Sd2

Ptelea trifoliata

Hoptree

20’ x 15’

176’

Part to full shade

Fragrant green flowers. Will grown
in dense shade
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Vase shaped shrub, light gray
leaves, pink bell shaped flowers.
Snowy white berries persist into
winter. Utah native.

Evergreen spreading shrub with
narrow dark leaves. Clusters of
white to pink, fragrant flowers in
spring.
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WATER
ZONE

BOTANICAL NAME

COMMON NAME

Sd2

Rosa meideland

Meideland Rose

Sd2

Rosa rugosa

Sd2

MATURE SIZE
HxW

AREA
VALUE

LIGHT

COMMENTS

(sq ft)

2-3’ x 6’

28’

Full sun

Everblooming shrub roses with low
profile. White, pinks and reds
available. Has thorns.

Rugosa Rose

4-6' x 6-8’

28 – 50’

Full sun

Tough roses in a wide range of
sizes and colors. Tend to be
bushier than hybrids. Many have
attractive rose hips. Thorns.

Sambucus caerulea

Elderberry

8-10’ x 8'

50’

Full to part sun

Sd2

Symphoricarpos occidentalis

Wolfberry

1-3’ x 5’

19.5’

Part to full shade

Sd2

Syringa patula

Dwarf Korean Lilac

3’ x 4’

12.5’

Full sun

Sd2

Viburnum rhytidophyllum

Leatherleaf Viburnum

10-12’ x 10-15’

78’

Part to full shade

Yellowish flowers mid May; dark
leathery foliage. Tolerates dense
shade.

Sd3

Hibiscus syriacus

Confederate Rose, Rose Of Sharon

8’ x 8’

50’

Sun to light shade

Late summer flowers in a variety of
colors. Needs more water in full
sun.

Sd3

Rhamnus frangula ‘Columnaris’

Tallhedge Buckthorn

10-12’ x 4’

12.5’

Sun to part shade

Tall narrow shrub with glossy
foliage turning yellow in fall,
insignificant greenish flowers
turning into attractive dark berries.

Sd3

Rosa x harisonii

Harison’s Yellow Rose

2-5’ x 4-6’

28’

Full sun

Sd3

Aronia arbutifolia

Red Chokeberry

6-8’ x 4-5’

19.5’

Sun to light shade

White spring flowers, glossy
leaves, red berries.

Sd3

Aronia melanocarpa

Black Chokeberry

8’ x 6’

28’

Sun to light shade

White spring flowers, glossy
foliage, black berries. Red fall color
and persistent fruit. Attractive
hedge or foundation plant.
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Lacy white flowers in spring; edible
blue berries in late summer;
attractive to wildlife. The more sun
it receives, the more water it
needs.
Tubular pinkish flowers; forms
colonies. Berries are eaten by
birds and small mammals.
Late spring purple flowers; leaves
smaller than on S. vulgaris. Makes
a nice hedge.

Bright yellow spring blossoms
followed by showy black hips.
Thorns.

Salt Lake City Corp
Page 37 of 48

WATER
ZONE

BOTANICAL NAME

COMMON NAME

Sd3

Berberis sp.

Mentor Barberry, Red Leaf Barberry, Rose Glow
Barberry

Sd3

Berberis thunbergii ‘Crimson
Pygmy’

Crimson Pygmy Barberry

Sd3

Buddleia sp.

Butterfly Bush

Sd3

Chaenomeles japonica

Sd3

MATURE SIZE
HxW

AREA
VALUE

LIGHT

COMMENTS

(sq ft)

5’-6’ x 4’-6’

28’

Sun to light shade

Rounded, dense shrubs with small
round leaves in yellow, red, or
green depending on variety. Not
well suited for south or west facing
walls. Has thorns.

2’ x 2’-4’

12.5’

Sun to light shade

Rounded dense shrub with red
foliage. Not well suited for south or
west facing walls. Has thorns.

4-8’ x 4-10’

12.5 – 78’

Sun to light shade

Upright and arching shrubs with
late summer flowers similar to
lilacs. Gray to green foliage.

Flowering Quince

6’ x 8’'

50’

Sun to light shade

Very early flowers, rose to apricot;
soft green foliage. Chlorosis may
be a problem.

Cotinus coggygria

Smoke Tree

15’ x 8’

50’

Full sun

Dark reddish leaves, flower plumes
are smoky purple, orange fall color.

Sd3

Kolkwitzia amabilis

Beauty Bush

8’ x 8’

50’

Sun to part shade

Pink flowers in early summer;
upright, arching stems form dense
round shrub

Sd3

Spiraea x bumalda

Bumald Spirea

2-5’ x 4-6’

12.5 – 28’

Sun to light shade

Clusters of early summer blooms,
mostly in pinks and white. Some
have colorful foliage.

Sd3

Spiraea x vanhouttei

Bridal Wreath Spirea

8’ x 10'

78’

Sun to light shade

Cascades of white flowers late
summer. Graceful arching habit.
Red fall color.

Sd3

Symphoricarpos albus

Common Snowberry

4’ x 5'

19.5’

Part to full shade

Tubular white flowers followed by
white berries that are persistant
into winter.

Sd3

Symphoricarpos orbiculatus

Indiancurrant Coralberry

3’ x 6’

28’

Part to full shade

Small, soft green leaves on arching
branches. Deep pink fruit forms in
late summer and persists into
winter.

Sd4

Alnus incana; A. tenuifolia

Thinleaf Alder

15’ x 10’

78’

Full to part sun
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Smooth gray bark; glossy leaves
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COMMON NAME

MATURE SIZE
HxW

AREA
VALUE

LIGHT

COMMENTS

(sq ft)

Sd4

Euonymous alata

Winged Euonymous

8’ x 10’

78’

Sun to light shade

Large rounded shrub with dull
green leaves and fiery red fall
color. Interesting corky bark. In full
sun requires more water.

Sd4

Euonymous alata ‘Compacta’

Dwarf Winged Euonymous

5’ x 5’

20’

Sun to light shade

Bright green spring foliage darkens
in summer; turns fiery red in fall.
Needs more water in full sun.

Sd4

Physocarpus opulifolius

Ninebark

5’ x 6’

28’

Sun to light shade

White May flowers followed by red
pods. Yellow fall color. Attractive
exfoliating bark.

Sd4

Physocarpus opulifolius ‘Diabolo’

Diabolo Ninebark

8-10’ x 8-10’

78’

Sun to light shade

Dark, reddish purple foliage; white
spring flower. Best color in full
sun.

Sd4

Viburnum lantana

Wayfaring Tree

10-15’ x 10-15’

176’

Sun to part shade

White spring flower clusters;
leathery green leaves turn maroon
in fall; summer berry attractive to
birds.

Evergreen Shrubs (invaluable for their winter presence and for providing shelter to birds and other animals)

Se0

Ephedra viridis

Mormon Tea

3’ x 4'

12.5

Full sun

Evergreen. Unusual shrub with
bright green bark and insignificant
foliage. Utah native.

Se0

Opuntia erinacea

Common Pricklypear

10” x 3-5’

19.5’

Full sun

A nice pricklypear with abundant
white needles. Flowers are bright
pink or yellow.

Se0

Atriplex canescens

Fourwing Salt Bush

2-6’ x 4’

12.5’

Full sun

Evergreen, silvery green foliage.
Excellent for dry medians.
Tolerates saline and alkaline soils.
Utah native.

Se0

Atriplex gardneri

Gardner Salt Bush

12” x 4’

12.5’

Full sun

Evergreen. Utah native.

Se0

Yucca angustissima

Narrow leaf Yucca

5’ x 2’

3’

Full sun

Narrow leaves in rosette; tall spires
of creamy white flowers

Se0

Yucca baccata

Datil Yucca

2’ x 2’

3’

Full sun

Rosette of thick, sword-like leaves.
Spires of creamy white flowers.
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BOTANICAL NAME

COMMON NAME

MATURE SIZE
HxW

AREA
VALUE

LIGHT

COMMENTS

(sq ft)

Se0

Yucca elata

Soaptree Yucca

8’ x 8’

50’

Full sun

Rosette of large, thick, grayish
leaves. Waxy cream flowers
produced on elongated stems.
Listed as a Zone 6, so plant in a
protected area.

Se0

Yucca glauca

Spanish Bayonet

2’ x 2’

3’

Full sun

Sword like leaves; creamy white
flowers

Se0

Yucca filamentosa

Adam’s Needle

3-6’ x 3’

7’

Full sun

Broad, sword-like leaves; some
forms are variegated. Flowers
appear along tall stalk mid
summer.

Se0

Yucca harrimaniae

Harriman’s Yucca

12” x 12”

.75’

Full sun

Sword-like foliage has threads
along edges; tall spire up to 3 feet.

Se0

Yucca utahensis

Utah Yucca

8’ x 5’

19.5’

Full sun

Stately yucca producing multiple
flower stems

Se1

Cercocarpus ledifolius

Curl-leaf Mountain Mahogany

15’ x 8’

50’

Full sun

Evergreen. Dark small foliage.
Feathery seed plume. Utah native.

Se1

Cowania mexicana (also listed as
Purshia mexicana)

Cliff Rose

2-5’ x 4’

12.5

Full sun

Semi-evergreen. Potentilla-like
flowers in late spring. Utah native.

Se1

Arctostaphylos patula

Greenleaf manzanita

3’ x 6’

28’

Sun to light shade

Evergreen. Pale pink spring
flowers, bell shaped. Utah native.

Se1

Arctostaphylos patula

Greenleaf Manzanita

5-6’ x 8-10’

50’

Sun to light shade

Green leathery leaves; urn shaped
pinkish flowers in spring; deep
reddish wood.

Se1

Juniperus ssp.

varies

varies

varies

Full sun

Evergreen. Berries provide forage
opportunities for many birds.
Upright forms provide nesting.

Se2

Pachistima myrsinites
(may also be listed as Paxistima)

Mountain Lover

3’ x 4-5’

20’

Part to full shade

Evergreen with boxwood- shaped
leaves that turn red in winter.
Yellow spring flowers, green
berries. Utah native.

Se2

Pinus mugo var. mugo

Dwarf Mugo Pine

4’ x 4’

12.5’

Full sun

Se3

Mahonia aquifolium

Oregon Grape

10’ x 10’

78’

Part to full shade
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Mounding evergreen.
Evergreen leaves are holly-like.
Fragrant yellow spring flowers
followed by edible dark berries.
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ZONE

BOTANICAL NAME

COMMON NAME

Se3

Mahonia compacta

Compact Oregon Grape

Se3

Taxus x media ‘Densiformis’

Dense Yew

MATURE SIZE
HxW

AREA
VALUE

LIGHT

COMMENTS

(sq ft)

4-5’ x 4’

12.5’

Part to full shade

Evergreen holly-like leaves;
fragrant yellow spring flowers; dark
edible berries.

3-4’ x 4-6’

28’

Part to full shade

Evergreen shrub with rounded
dense form. Not suited for west of
south facing walls. May need more
water to reach establishment.

15-20’ x 15-20’

176’

Full sun

50’ x 40’

1256’

Full to part sun

Elm-like foliage; upright arching
branches. Thick, knobby bark.
Tolerates urban air pollution. Good
for parking islands.

20-30’ x 20’

20’

Full to part sun

Utah native; interesting warty bark

40’ x 30’

706’

Sun to light shade

Thick leaves finely serrated; gray
furrowed bark. Tolerant of high pH
soils and heat.

Deciduous Trees (leafy trees provide much needed shade and shelter in our extreme climate)
Td0

Chilopsis linearis

Desert Willow

Td1

Celtis occidentalis

Common Hackberry

Td1

Celtis reticulata

Netleaf Hackberry

Td1

Fraxinus velutina

Velvet Ash

Td1

Quercus gambelii

Gambel Oak; Scrub Oak

15-20’ x 15-20’

176’

Full sun

Native oak has persistant winter
foliage. Important habitant and
forage plant. Utah native.

Td1

Robinia neomexicana

New Mexico Locust

6-20’ x 10-15’

176’

Full sun

Beautiful clusters of rose pink
flowers; gray green foliage; winter
seedpods. Has thorns; may
sucker.

Td1

Cotinus obovatus

American Smoketree

20-25’ x 15’

176’

Full sun

Bluish gray leaves have orange to
red fall color.

Td2

Koelreuteria paniculata

Goldenrain Tree

25’ x 25’

490’

Full sun

Tolerates alkaline and poor soils.
Yellow flower clusters in
midsummer followed by lanternshaped seed pods. Do not water
late into the fall as the tree will not
go dormant.

SLC Plant List and Hydrozone Schedule
2013

Small tree with open, airy form.
Clusters of small, orchid-like
flowers in summer. Heat tolerant,
but not suited to exposed winter
sites.
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MATURE SIZE
HxW

AREA
VALUE

LIGHT

COMMENTS

(sq ft)

Td2

Robinia ambigua x ‘Idaho’

Idaho Locust

40’ x 20’

176’

Full sun

Dark green leaves; pink late spring
flower. More open in form than R.
pseudoacacia. History of breakage
in storm events in SLC.

Td2

Robinia pseudoacacia

Black Locust

50’ x 30’

706’

Full sun

Tough tree well suited to harsh
sites. Fragrant white late spring
flower.

Td2

Cercis occidentalis

Western Redbud

10-12’ x 12’

113’

Sun to light shade

Rosy purple spring flowers, round
leaves. More heat tolerant than C.
canadensis. May shed leaves in
mid-summer under stress.

Td2

Cercis reniformis

Mexican Redbud

20’ x 20’

314’

Sun to light shade

Rosy pink flowers in spring; leaves
are large, round and slightly
ruffled. Reddish brown seed pods.
More heat tolerant than C.
canadensis.

Td2

Ginkgo biloba

Ginkgo

50’ x 30’

706’

Full sun

Upright tree with distinctive fanshaped leaves. Yellow fall color.
Slow to establish, but a worthy
tree.

Td2

Gymnocladus dioicus

Kentucky Coffeetree

50’ x 25’

490’

Full sun

Erect, rounded crown. Greenish
white fragrant flowers. Double
pinnately compounded leaves turn
deep yellow in fall. Pods provide
winter interest. Tolerates alkaline,
salt.

Td2

Maclura pomifera

Osage Orange

30’ x 20’

314’

Full sun

Dense, rounded form; stiff, spiny
interlacing branches; large yellow
green fruit. Very tough and durable
tree. Thorns. Good for windbreaks,
hedgerows.

Td2

Fraxinus anomala

Singleleaf Ash

6-10’ x 10’

78’

Sun to shade

Dark green, single leaves; upright
habit. Drought and heat tolerant.

Td3

Acer campestre

Hedge Maple

20’ x 30’

706’

Full to part sun
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Dense and rounded maple with
thick, dark leaves. Yellowish fall
color. Tolerant of alkaline soils
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BOTANICAL NAME

COMMON NAME

MATURE SIZE
HxW

AREA
VALUE

LIGHT

COMMENTS

(sq ft)

Td3

Acer grandidentatum

Bigtooth Maple

20’ x 20’

314’

Part to full sun

Td3

Acer nigrum

Black Maple

60’ x 40’

1256’

Full sun

Td3

Acer tataricum

Tatarian Maple

20’ x 15-20’

176’

Sun to light shade

Td3

Amelanchier alnifolia

Saskatoon Serviceberry

15’ x 10-15’

176’

Sun to shade

Td3

Fraxinus mandshurica

Manchurian Ash

40-50’

20’

314’

Td3

Quercus macrocarpa

Burr Oak

50-80’ x 50’

1962’

Full sun

Dark green leaves become yellow
brown in fall. Broad and spreading
with maturity.

Td3

Quercus muehlenbergii

Chinkapin Oak

40’ x 30-50’

1256’

Full sun

Tolerant of alkaline soils

Td3

Ulmus parvifolia

Lacebark Elm

40’ x 25’

490’

Full sun

Glossy green foliage turns orange
to rust in fall. Exfoliating bark.
Resistant to Dutch Elm Disease
and phloem necrosis. Attractive
exfoliating bark.

Td3

Corylus colurna

Turkish Filbert

20-30’ x 15-20’

176’

Full sun

Fine textured leaf; dense habit of
growth. Prefers well drained soils,
is pH adaptable. Heat tolerant.

Td3

Syringa reticulata

Japanese Tree Lilac

25’ x 20’

314’

Full sun

Creamy white flowers early
summer; later than other lilacs;
yellow fall color. Tolerant of heat
and winds.

Td4

Amelanchier arborea

Downy Serviceberry

15- x 10-15’

176’

Sun to shade
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Thick, dark green leaves remain
attractive throughout summer.
Yellow to red fall color. Utah
native.
Dark green leaves, more tolerant
of alkaline soils than Sugar
Maples; darker bark. May be prone
to wilt-like symptoms.
Shrubby maple, alternative to
Amur Maple. Attractive red fruit.
Orange to red fall color.
White spring flower followed by
black edible fruit. yellow to red fall
color. Utah native
Dense, oval crown. Glossy dark
leaves. Yellow fall color.

Red brown to dark gray bark; white
spring flowers; edible fruit. Orange
fall color. Good alternative to
Aspen.
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BOTANICAL NAME

COMMON NAME

Td4

Amelanchier x grandiflora

Juneberry

Td4

Quercus bicolor

Swamp White Oak

Td4

Sophora japonica

Td4

MATURE SIZE
HxW

AREA
VALUE

LIGHT

COMMENTS

(sq ft)

20’ x 15’

176’

Sun to shade

Multi-stemmed tree with soft green
leaves and white spring fruit.
Orange to red fall color. Good
substitute for Aspen.

40-50’ x 30-50’

1256’

Sun to light shade

Dark green leaves with light green
to white velvety undersides.
Tolerant of compacted or saline
soils. Yellow to orange fall color.
May retain foliage into winter
months.

Japanese Pagoda Tree

40’ x 40’

1256’

Sun to light shade

Pea-shaped yellowish flowers late
summer; fragrant; dark green
leaflets; furrowed bark. Cease
water in early fall. Not suited to
exposed sites. Attractive to bees.

Zelkova serrata

Japanese Zelkova

40’ x 25’

490’

Sun to light shade

Vase shaped tree with finely
serrated leaves turning yellow to
bronze in the fall.

Td4

Acer ginnala

Amur Maple

15-20’ x 15’

176’

Full to part sun

Medium green leaves; yellow to
red fall color. Best as multistemmed tree

Td4

Acer glabrum

Rocky Mountain Maple

15-20’ x 6-10’

78’

Full to part sun

Attractive, multi-stemmed maple
has smooth gray bark and deeply
lobed leaves. Deep yellow fall
color.

Td4

Acer pseudoplatanus

Sycamore Maple

50’ x 30’

706’

Full sun

Dark green leaf with lighter
underside. Gray to brown platy
bark exfoliates to reveal orange
bark underneath. May be subject
to chlorosis.

Td4

Aesculus glabra

Ohio Buckeye

25’ x 25’

490’

Sun to part shade

Avoid planting where trees will be
subject to reflected heat. Whitish
green panicles followed by large,
inedible fruit. Fruit is toxic if eaten.

Td4

Catalpa speciosa

Western Catalpa

40-70’ x 30’

706’

Full sun

Large, trumpet shaped fragrant
flowers in early summer; large soft
green leaves; yellow fall color.
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(sq ft)

Td4

Cercis canadensis

Eastern Redbud

25’ x 20’

314’

Sun to light shade

Reddish purple pea-like flowers in
spring; round glossy foliage. In full
sun may need more water.

Td4

Crataegus crus-galli v inermis

Thornless Hawthorn

20’ x 20’

314’

Full to part sun

White spring flowers; red fall fruit;
red fall color.

Td4

Ptelea trifoliata

Hop Tree

15-20’ x 20’

314’

Sun to shade

Fragrant, greenish white flowers in
early summer; glossy green
foliage; adaptive to dry shade.

Td4

Tilia tomentosa

Silver Linden

50’ x 25’

314’

Full sun

Leaves are dark green on top,
silvery white underneath. Yellow
fragrant flower early
summer.Tolerates heat and
drought better than other lindens.

Evergreen Trees (large evergreens provide beauty and shelter in harsh winter weather and habitat for many birds)
Te1

Juniperus osteosperma

Utah Juniper

15’ x 10’

78’

Full sun

Very cold, drought, and heat
resistant, and adaptive to a wide
range of soils. Generally smaller
than J. scopulorum.

Te1

Pinus edulis

Pinyon Pine

20-30’ x 10-20’

15’

Full sun

Twigs orange to brown; edible
seeds. Utah native.

Te1

Pinus monophylla

Single-needled Pine

30’ x 20’

314’

Sun to light shade

Te2

Juniperus scopulorum

Rocky Mountain Juniper

20’ x 10’

20’

Full sun

Utah native. Utilized by birds for
food and shelter. Do not plant near
hawthorns or crabapples as they
are alternate hosts for rust
disease.

Te2

Pinus ponderosa

Ponderosa Pine

80’ x 25’

490’

Full sun

Pyramidal to irregular habit.
Needles dark to yellowish green.
Bark is brownish black to
cinnamon red with deep fissures.
Utah native

Te2

Calocedrus decurrens

Incense Cedar

30-50’ x 10’

78’

Sun to light shade

Evergreen with feathery plates.
Exfoliating bark. Fragrant. Fairly
heat tolerant.
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Utah native. Needles borne
individually on twig.

Salt Lake City Corp
Page 45 of 48

WATER
ZONE

BOTANICAL NAME

COMMON NAME

Te2

Pinus sylvestris

Scotch Pine

Te3

Pinus aristata

Te3

MATURE SIZE
HxW

AREA
VALUE

LIGHT

COMMENTS

(sq ft)

60’ x 25’

490’

Sun to light shade

Pyramidal in youth, broad canopy
in maturity. Older bark is orange.

Bristlecone Pine

15-20’ x 10-15’

176’

Full sun

Utah native. Interesting pine with
contorted form. Slow growing.
Does not belong in lawn areas.

Cedrus atlantica glauca

Blue Atlas Cedar

40-60’x30’

706’

Sun to part shade

Te3

Pinus flexilis

Limber Pine

25-35’ x 20’

314’

Full sun

Long needles; bluish green. Utah
native.

Te3

Pinus flexilis ‘Vanderwolf Pyramidal’ Vanderwolf Pine

25’35’ x 15’

176’

Full sun

A narrower form than the species.

Te3

Pinus heldreichii leucodermis

Bosnian Red Cone Pine

40-50’ x 20’

314’

Sun to part shade

Glossy green needles; pyramidal
form.

Te3

Pinus nigra

Austrian Pine

50’ x 25’

490’

Full sun

Broad dense evergreen with dark
green needles.

Te3

Pinus strobiformis

Western White Pine

40-50’ x 20’

314’

Full sun

Nice blue-green color.

Te3

Abies concolor

White Fir

60’ x 15-25’

490’

Sun to part shade

Grayish blue color; stiff thick
needles. Pyramidal habit. Utah
native.

Te3

Picea abies

Norway Spruce

60’ x 25’

490’

Sun to light shade

Dark green needles; pyramidal
form with drooping branches.

Te3

Picea pungens v. glauca

Colorado Blue Spruce

30-60’ x 20’

314’

Sun to light shade

Blue or green foliage; pyramidal
form. Utah native.
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Pyramidal form, blue to gray green
in color.
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2004 Water Conservation Master Plan: Water Shortage Contingency Plan
Utilities

Salt Lake City Department of Public

WATER SHORTAGE CONTINGENCY PLAN
Salt Lake City Department of Public Utilities
Last Modified June 2003

SECTION I: DECLARATION OF POLICY, PURPOSE, AND INTENT
In order to conserve the available water supply and protect the integrity of water supply facilities, with particular regard for domestic water
use, sanitation, and fire protection, and to protect and preserve public health, welfare, and safety, and at the same time minimize the adverse
impacts of water supply shortages or other water supply emergency conditions, the Salt Lake City Department of Public Utilities (Public
Utilities) hereby adopts the following Plan to address water shortages brought about by drought, service interruption, or other emergency or
event.
This Plan is intended as a supplement to the Water Conservation Master Plan. For information pertaining to Public Utilities long-term water
conservation plans and measures, as well as support information on water conservation, consult the appropriate section of the Water
Conservation Master Plan.

SECTION II: LEGAL AUTHORITY
This Plan is adopted by Public Utilities pursuant to the direction of the City Council contained in Section 17.16.092, Salt Lake City Code
(hereafter referred to as the Ordinance).

SECTION III: APPLICATION
The provisions of this Plan shall apply to all persons, customers, and property utilizing water provided by Public Utilities.
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SECTION IV: DEFINITIONS
For the purposes of this Plan, the following definitions shall apply:
Acre feet (AF): A quantity of volume of water that covers one acre to a depth of one foot; equal to 43,560 cubic feet or 325,851 gallons.
Average Annual Demand: 105,000 AF as measured from supply to conduit.
Average Annual Supply: 126,900 AF, as of January 1, 2003. In 2005, Salt Lake City’s average annual supply will increase by 4000 AF per
year for five years as a result of additional Central Utah Project water, increasing the average annual supply by 20,000 AF in 2008.
Best Management Practices (BMPs): Applicable Best Management Practices for a particular industry (see Appendices for examples).
Conservation: Those practices, techniques, and technologies that reduce the consumption of water, reduce the loss or waste of water,
improve efficiency in the use of water, or increase the recycling and reuse of water so that a supply is conserved and made available for
future or alternative uses.
Culinary Water: See Municipal and Industrial Water.
Customer: Any person, company, corporation, partnership, association, organization, or other legal entity using water supplied by Public
Utilities through system connections, or legal or contractual agreement.
Director: Shall mean the Director of Salt Lake City Department of Public Utilities, or his or her designee.
Even number address: Street addresses ending in 0, 2, 4, 6, or 8 and locations without addresses.
Hearing Officer: Shall mean the Director of Salt Lake City Department of Public Utilities or such other employee of Public Utilities as the
Director shall designate from time to time.
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Hearing Review Panel: A panel designated by the Salt Lake City Council and comprised of three (3) current members of the Public Utilities
Advisory Committee.
Industrial water use: The use of water in processes designed to convert materials of lower value into forms having greater usability and
value.
Landscape irrigation use: Water used for the irrigation and maintenance of landscaped areas, whether publicly or privately owned, including
lawns, gardens, golf courses, parks, rights-of-way, medians, and park strips.
Municipal and Industrial Water (M&I): Water treated by Public Utilities specifically to meet Safe Drinking Water Standards as defined by
the Safe Drinking Water Act. For the purpose of this Plan, M&I water is divided into the following categories: 1) domestic use is that water
which is used in private residences, apartment houses, etc., for drinking, bathing, cleaning, landscape sprinkling, sanitary, and other
purposes; 2) commercial and industrial use is that water used by commercial establishments and industries; and 3) public use includes water
required for use in parks, public golf courses, civic buildings, schools, hospitals, and churches.
Odd numbered address: Street addresses ending in 1, 3, 5, 7, or 9.
Ordinance: Ordinance adopted by Salt Lake City Council, enacting Section 17.16.092 of the Salt Lake City Code, authorizing the adoption
of the Plan.
Positive Pressure Nozzle: A spring-loaded nozzle attached to the end of a hose that requires positive pressure to maintain water flow.
Projected Demand: The estimated water demand at any given point in time (stated as a percentage of the average annual demand or as total
gallons per day).
Projected Supply: The anticipated supply at any given point in time (stated as a percentage of the average annual supply or as total gallons
per day).
Public Utilities: Salt Lake City Department of Public Utilities
Reclaimed Water: Wastewater treated by Public Utilities to levels appropriate for irrigation and industrial uses
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Response Plan: Shall mean the Water Shortage Response Summary, an attachment to the Plan which identifies each Water Shortage Stage
and the specific calls to action, both voluntary and restricted. This Response Summary is to be updated as the Plan is updated.

SECTION V: CRITERIA FOR INITIATION AND TERMINATION OF WATER SHORTAGE STAGES
Monitoring
All relevant components of the Salt Lake City water system will be monitored to ensure timely response to water situations by the Director.
Public Utilities will monitor supply, treatment and distribution system, demand trends, and potential constraints, for the purpose of
identifying potential shortages. The Director shall determine when conditions warrant initiation or termination of each stage of the Plan, that
is, when specified triggers are reached.
Initiation of Water Shortage Stage
Meeting or exceeding one or more trigger conditions will be sufficient cause to initiate a corresponding Water Shortage Stage. However, the
Director can decide that a stage not be initiated under these circumstances. The decision may be influenced by factors that include, but are
not limited to, the time of year, weather conditions, anticipation of replenished water supplies, or anticipation that facilities will be placed
on-line to meet water demand. The Director shall make a recommendation to initiate a stage or a stage change to the Mayor, who will make
the final determination in accordance with the Ordinance.
It is not incumbent on the Director to implement lower steps before higher ones. If the Director judges the situation to warrant it, he can
declare a higher stage of water shortage response at any time. All measures contained in the Plan for lower levels of response automatically
come into action at that point.
Termination of Water Shortage Stage
Termination of the Plan stage will be announced when the trigger conditions that initiated the drought measures have subsided and the
shortage no longer exists, by the determination of the Director.
Upon terminating a stage, it is not incumbent on the Director to implement the stage immediately lower. If the Director does not designate a
Plan stage, then the next lower stage becomes active.

Page 4 of 14

2004 Water Conservation Master Plan: Water Shortage Contingency Plan
Utilities

Salt Lake City Department of Public

SECTION VI: NOTIFICATION AND EDUCATION
The Director shall notify the public of the initiation of the applicable Plan stage and corresponding conservation measures, or the
termination of a Plan stage and corresponding conservation measures, by one or more of the following means:
•
•
•
•
•
•
•
•

Publication of notices in a newspaper of general circulation
Direct mail to each customer on the utility bill, as a bill insert, and/or as a special mailing
Public service announcements
Signs posted in public places
Take-home fliers at schools
Public meetings/community council meetings
Public Utilities Water Conservation website
Salt Lake City municipal website

Customer Agency Notification:
The Director shall endeavor to notify directly the following individuals and entities:
Salt Lake City Council
Public Utilities Advisory Committee
Fire Chief(s)
City and/or County Emergency Management Coordinator(s)
Salt Lake City Department of Public Services
State Disaster District / Department of Public Safety
Critical water users, i.e. hospitals
Additionally, Public Utilities will periodically provide customers and customer agencies with information about the Plan, including
information about water conditions under which each stage of the Plan is to be initiated or terminated, the response measures to be
implemented in each stage, as well as any Plan updates.
The success of any water conservation program in achieving short term and immediate water conservation targets as might be required
under a water shortage is dependant on Public Utilities’ ability to convey to the community the water-supply situation, the expected
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response actions, and clear and measurable targets. The Response Summary and Appendices have been developed to enhance public
understanding of water supply levels, response actions, and restrictions.

SECTION VII: STAGES AND RESPONSES
This Plan provides for five Water Shortage stages and responses of increasing severity, as progressively more serious conditions warrant.
The triggering criteria described are based on the projected percentage of water available from a number of sources, including, but not
limited to snow pack, soil moisture, surface water, ground water, stored water, and spot market water. Degrees of flexibility have been built
into this Plan to allow for timely adjustments at all levels of planning and implementation.
Key elements of a successful demand management program are that the resources and hardships are shared as equitably as possible, and that
customers are kept informed about the status of the shortage.
The five stages are characterized as follows:
•

STAGE 1—ADVISORY Stage: the public is informed as early as meaningful data are available that a possible shortage may occur.

•

STAGE 2—MILD Stage: this stage is initiated if supply conditions worsen and relies on voluntary cooperation and support of water
customers to meet target consumption goals. During this stage, specific voluntary actions are suggested for all customers, and specific
mandatory actions are identified for municipal customers, including parks, golf courses, schools, and other government facilities.

•

STAGE 3—MODERATE Stage: this stage is to be initiated if the Mild Stage does not result in the reduction needed, or circumstances
warrant its initiation as specified in Section V: Initiation. This stage increases the prohibition or limitation of certain actions and relies on
both voluntary and mandatory actions.

•

STAGE 4—SEVERE Stage: this stage is to be initiated if the Moderate Stage does not result in the reduction needed, or
circumstances warrant its initiation as specified in Section V: Initiation. The Severe Stage has increasingly stringent prohibitions and
limits on certain actions, including certain mandatory actions for residential and commercial customers.

Page 6 of 14

2004 Water Conservation Master Plan: Water Shortage Contingency Plan
Utilities

•

Salt Lake City Department of Public

STAGE 5—CRITICAL Stage: this stage addresses the most critical need for demand reduction and increases the number of
restricted water uses and mandatory actions. This could be used as a stage of a progressive situation, such as a drought of increasing
severity, or to address an immediate crisis, such as a facility failure.

STAGE 1—ADVISORY
The ADVISORY STAGE is intended to increase the community’s awareness of the potential for future water shortages. Under this stage,
conservation efforts which are on-going will receive additional emphasis, and measures not pursued during normal water supply times
because they are not cost-effective will be re-evaluated.
The ADVISORY STAGE triggers an increase in public education and information to assist all customers impacted by the shortage in order
that those customers better understand the state of the water shortage condition and the need for voluntary action.
Trigger
• Total reservoir storage is not projected to be at standard operating capacity on or near April 1, due to exceptionally low snow pack,
precipitation and/or lack or carryover storage from the previous year
•

Total reservoir storage and predicted inflows are significantly below historical normal for the current time of year, and supply
modeling indicates that expected demands may not be met if current trend continues or worsens

•

Other water supplies are protected to be below standard operating capacity or historic levels

Objectives
• To prepare Public Utilities, the City, relevant agencies, and water customers for a potential water shortage thereby allowing all
parties adequate time for planning and coordination
•

To undertake supply management actions that forestall or minimize the need for later, more stringent supply or demand management
actions

•

To minimize the waste of water through carelessness, either intentional or accidental
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STAGE 2—MILD
The conservation measures in this stage are focused on specific voluntary actions. However, some prohibitions on water waste are enforced
with fines and/or flow restrictors or disconnection.
Trigger
• Supply levels identified in the ADVISORY STAGE have not improved
•

Demand levels indicate the need for a more systematic response to manage the situation

•

Water supply levels are projected to be eighty (80) percent of the Average Annual Supply.

Response
As outlined in the Response Summary.
Target: Achieve a five (5) percent reduction in total daily water use or Average Annual Demand.
Objectives:
• To maintain or reduce demand to meet target consumption levels by customer voluntary actions
•

To forestall or minimize the need for later, more stringent actions

•

To minimize disruption to customers’ lives and businesses while meeting target consumption goals

•

To maintain the highest water quality standards throughout the shortage

Termination of Stage
The Director may rescinded STAGE 2 of the Plan when the conditions listed as triggering events have ceased to exist for such a period as
deemed appropriate and reasonable. Upon termination of Stage 2, the ADVISORY STAGE becomes active unless otherwise stated.
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STAGE 3—MODERATE
Demand reduction responses are voluntary, with the exception of Park, Golf, and other Government facilities, having some mandatory
response actions.
Trigger
The Director would approve progression to this stage if the goals established in the preceding stage have not been met and additional action
is needed. The specific voluntary restrictions imposed during the MODERATE STAGE would be determined based on the season of year,
targeted demand levels, and other considerations.
•

Projected water supply is seventy (70) percent of the Average Annual Supply

•

Supply levels identified in the MILD STAGE have not improved

•

Demand levels indicate the need for a more systematic response to manage the situation

Response
As outlined in the Response Summary.
Target
Achieve a fifteen (15) percent reduction in total daily demand or Average Annual Demand.
Objectives
• To achieve targeted consumption reduction goals by restricting defined water uses
•

To ensure that adequate water supply will be available for the duration of the situation to protect public health and safety and to
balance the need for stream flows

•

To minimize the disruption to customers’ lives and businesses while meeting target consumption goals

•

To maintain the highest water quality standards throughout the shortage
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To promote equity amongst water customers by establishing clear restrictions that affect all customers

Termination of Stage
The Director may rescinded STAGE 3 of the Plan when the conditions listed as triggering events have ceased to exist for such a period as
deemed appropriate and reasonable.

STAGE 4—SEVERE
Some elements of STAGE 4 will become mandatory and be enforced, in addition to elements under previous stages. Such elements may
include mandatory curtailments of water for certain types of non-essential use.
Trigger
The Director would approve progression to this stage if the goals established in the MODERATE STAGE have not been met and additional
action is needed. Increasingly stringent water restrictions may be established and enforced.
•

Projected water supply is sixty (60) percent of the Average Annual Supply.

•

Supply levels identified in the MODERATE STAGE have not improved

•

Demand levels indicate the need for a more systematic response to manage the situation, including restricted or prohibited water uses

Response
As outlined in the Response Summary.
Target
Achieve a twenty-five (25) percent reduction in total daily water use or Average Annual Demand.
Objectives
• To achieve targeted consumption reduction goals by restricting defined water uses
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•

To ensure that adequate water supply will be available for the duration of the situation to protect public health and safety and to
balance the need for stream flows

•

To minimize the disruption to customers’ lives and businesses while meeting target consumption goals

•

To maintain the highest water quality standards throughout the shortage

•

To promote equity amongst water customers by establishing clear restrictions that affect all customers

Termination of Stage
The Director may rescinded STAGE 4 of the Plan when the conditions listed as triggering events have ceased to exist for such a period as
deemed appropriate and reasonable.

STAGE 5—CRITICAL
Elements under STAGE 5 are mandatory, unless otherwise stated.
Trigger
The Director would approve progression to this stage if the goals established in the SEVERE STAGE have not been met and additional
action is needed. Increasingly stringent water restrictions may be established and enforced.
•

Major water line breaks, or pump or system failures, which cause unprecedented loss of capability to provide water service

•

Natural or man-made contamination of the water supply source(s)

•

Supply levels identified in the SEVERE STAGE have not improved

•

A projected water supply of fifty (50) percent of the Average Annual Supply
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Response
As outlined in the Response Summary.
Target
Achieve a thirty-five (35) percent reduction in total daily water use.
Objectives
• To achieve targeted consumption reduction goals by restricting defined water uses
•

To ensure that adequate water supply will be available for the duration of the situation to protect public health and safety and to
balance the need for stream flows

•

To minimize the disruption to customers’ lives and businesses while meeting target consumption goals

•

To maintain the highest water quality standards throughout the shortage

•

To promote equity amongst water customers by establishing clear restrictions that affect all customers

Termination of Stage
The Director or his or her designee may rescinded STAGE 4 of the Plan when the conditions listed as triggering events have ceased to exist
for such a period as deemed appropriate and reasonable by the Director.

SECTION VIII: ENFORCEMENT
Provisions of the Plan and Response Summary shall be enforced as indicated in the Ordinance.
Penalties for violation of any portion of the Plan are defined in the Ordinance. A civil fine for a customer’s first violation shall be imposed
only after the issuance of a written warning to such customer. Any civil fine based on a violation susceptible to corrective action shall be
imposed only after failure by the customer to take such corrective action within a reasonable period of time, as determined by the Director,
taking into account the nature of the action needed and the anticipated cost. The time allowed will vary with the nature of the violation; for
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instance, corrective measures can be taken more quickly for a violation of time-of-day restrictions than can be taken for a system repair or a
pump retrofit for a fountain.
Subsequent violations will result in a formal violation notice, a fine, and/or water service shut off. Notification of a violation shall be as set
forth in the Ordinance.
Customers violating any portion of the Plan as defined by Public Utilities shall be assessed a fine according to the following schedule. The
violation level shall be based upon violation history for the preceding twelve (12) months.
The fines for a violation and each subsequent violation are as follows:
1st Violation $ 100
2nd Violation $ 250
3rd Violation $ 500
4th Violation $ 1000
5th Violation Flow restrictor or interruption of service until corrective action is taken and previous fines paid in full
If a service is disconnected, Public Utilities may assess and collect a fee before service is restored. That fee is in addition to other fines or
charges imposed under a particular water shortage response measure.
Any customer subject to a civil fine shall be notified by the Director, in writing, of the date, nature, and circumstances of the violation,
which notification shall be delivered by certified mail no more than 15 calendar days after the date of occurrence of the violation. The
notice shall advise the customer of his/her right to protest the fine to the Director, or his or her designee, within ten business days after
receipt of the notice. Any determination by the Director or designee may be appealed to the Water Shortage Appeals Panel, as established
in the Ordinance. All decisions of the Water Shortage Appeals Panel shall be final.
The Director may grant written variances to persons who apply, on forms supplied by Public Utilities, for usage of water not in compliance with
the Plan or for relief from a fine. Variances may be granted if it is found that such water use is necessary to prevent an emergency condition
relating to health or safety, extreme economic hardship, or essential government services such as police, fire, and similar emergency services.
Variances may also be considered for customers under irrigation targets who have already made every reasonable effort to reduce water use.
Monies collected from fines are not considered rates for the production of water revenue. Those monies will be placed in a special fund, to be
administered by Public Utilities, and will be used for, but not limited to, meeting the expenses of enforcement of restrictions under this Plan,
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producing educational materials relating to water conservation, promoting information related to the Plan, or augmenting water supplies.

SECTION IX: LIMITED EXEMPTION FOR RECLAIMED WATER
The Director may exempt certain uses and users of Reclaimed Water from any or all of the water use restriction requirements contained in this
Plan. Users must apply for exemption on forms supplied by Public Utilities. Only the use of Reclaimed Water may be exempted from the
provisions of the Plan. Users of both Reclaimed Water and M&I Water will not be exempt from restrictions on the use of M&I Water, and must
comply with restrictions in effect during all stages of the Plan.
The Director, in the interest of equity and community acceptance of such exemption on the use of Reclaimed Water during a declared drought,
water shortage, or other water emergency, may require exempt users to clearly post notices to the effect that the water being used is not from the
public drinking water supply, and that the use conforms to restrictions in force at the time. Failure to make such posting in a timely fashion may,
at the discretion of the Director, result in loss of exemption from the provisions of this Plan.

________________________________________________
LeRoy W. Hooton, Director, Department Public Utilities
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