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BEFORE THE UNITED STATES 
FEDERAL ENERGY REGULATORY COMMISSION 

 
____________________________________ 
      ) 
Utah Board of Water Resources            ) 
      ) P-12966-001 
      ) 
Lake Powell Pipeline Project   ) 
____________________________________) 
 

AMERICAN RIVERS’ COMMENTS REGARDING UTAH BOARD OF WATER 
RESOURCES’ SOCIOECONOMIC INFORMATION  

 
American Rivers provides these comments regarding the socioeconomic information the 

Utah Board of Water Resources (UBWR) provided in response to the Federal Energy Regulatory 
Commission’s (Commission) Additional Information Request (AIR) dated August 11, 2017 (see 
eLibrary no. 20171019-5131).  American Rivers is concerned that the information provided in 
this and previous filings does not provide an adequate basis for the Commission’s analysis of the 
economic impacts of the proposed Lake Powell Pipeline Project (LPP Project).  We request that 
the Commission’s Office of Energy Project (OEP) Staff require UBWR to provide the additional 
information required under the Commission’s regulations, and previously requested by Staff, 
immediately.  Time is of the essence now that the Notice of Readiness for Environmental 
Analysis has issued. 

 
UBWR filed its final license application on May 2, 2016.1  Under the Commission’s 

regulations, UBWR was required to provide a statement of project costs and financing as Exhibit 
D of its license application.  However, Exhibit D of the license application was incomplete.   

 
On July 25, 2016, OEP Staff issued an AIR to UBWR which requested information 

required for Exhibit D of the final license application.2  UBWR responded on October 24, 2016. 
 
On August 11, 2017, OEP Staff issued another AIR requesting socioeconomic data: 

 
Study plan 10 identifies several key issues related to the proposed project that were not 
included in the Exhibit E of the license application or in Final Study Report 10.  These 
include the likely cost of water to the participating water districts and their new and 
existing customers and the estimated financial feasibility of the project. Therefore, please 
provide the following: 
     

                                                           
1  18 C.F.R. § 4.41(e). 
 
2  Letter from Timothy Konnert to Eric Mills, eLibrary no. 20160725-3005 (July 25, 2016), Schedule B, pp. 
B-1 – B-2. 
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a) An estimate of the cost that would be allocated to each District and how that cost 
would be allocated among existing and new water users; including the likely impacts on 
user costs. 
 
b) An estimate of the financial feasibility of the project—including potential fiscal 
impacts on the State of Utah for funding the project.3 
 

 The AIR requested information consistent with Scoping Document 2, which stated that 
the Environmental Impact Statement (EIS) prepared by the Commission would address the 
following socioeconomic issues: 

 
 Effects of the increased water supply’s ability to accommodate or affect 

population and economic growth compared other alternatives. 
 Effects of project construction and operation on local employment and income. 
 Estimated per capita costs of the proposed project and alternatives. 
 Effect of the project’s net demand for electricity on the regional cost of 

electricity. 
 Disproportionate effects of the project on minority and low-income 

populations.4 
 

UBWR responded on October 19, 2017.5  However, the response does not include an 
estimate of the project cost that would be allocated to each water district or an estimate of the 
financial feasibility of the project, as discussed below.  It states that the State of Utah’s due 
diligence to answer both questions is ongoing.  It does not state when it expects to have the 
answers, other than “well in advance of the 90 days prior to construction.”6 
 

In its response, UBWR states that, “factors such as final alignment, mitigation 
requirements, and timing of the project must be determined before final costs can be established.  
This cost estimate and related financial estimates will be updated as the alignment and timing of 
the project become clearer.”  We understand that the proposed project description is still being 
refined, and that the economics of the project are complicated.  However, that does not excuse 
UBWR’s non-compliance with OEP Staff’s directives to provide information necessary to the 
Commission’s economic analysis and preparation of the EIS.  To the extent UBWR is pressing 
the Commission and other agencies to authorize the project, it must provide complete and 
accurate information as the basis for those decisions. 
                                                           
3  Letter from Timothy Konnert to Eric Mills, eLibrary no. 20170811-3006 (Aug. 11, 2017), Schedule A, 
unnumbered p. 1. 
 
4  FERC, Scoping Document 2, eLibrary no. 20080821-3005 (Aug. 21, 2008), pp. 32-33 (bold and italics in 
original). 
 
5  Letter from Eric L. Mills to Hon. Kimberly D. Bose, eLibrary no. 20171019-5131 (Oct. 19, 2017) (“UBWR 
Response”). 
 
6  UBWR Response, p. 1. 
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UBWR states that “it is anticipated that the State of Utah will play a significant role in 

financing the project, although exact financial details are currently under review.… Project 
beneficiaries indicate that they have the financial capacity to repay the project’s costs to the 
state.”7   

 
However, UBWR acknowledges that, “[a] final determination as to the financial capacity 

of the Project beneficiaries to fully repay the state, with interest, has not been made by the State 
of Utah.”8  Indeed, the beneficiaries are still trying to determine how they will meet their 
repayment obligations, which at present, are still uncertain: 

 
It is important to note that the project beneficiaries (Kane County Water Conservancy 
District (KCWCD) and the Washington County Water Conservancy District (WCWCD)) 
have not yet identified the exact approach that the entities will employ to ensure that the 
necessary funds will be available to meet repayment obligations.  Options they are 
considering include increases in water rates, impact fees, and/or property taxes, as well as 
the potential sale of surplus capital assets.  The respective governing bodies continue to 
evaluate these options and gather public input.  Additional detail will be worked out as 
the State’s due diligence process continues.9 

 
 UBWR does not address information filed in response to the Preliminary Licensing 
Proposal that it would be very difficult for the project beneficiaries and their customers to meet 
the repayment obligations. 
 
 For example, in October 2015, Gail Blattenberger et al. prepared an analysis of the 
economic feasibility of the LPP Project from the perspective of one of the intended beneficiaries, 
Washington County.  The analysis raised issues regarding the ability of WCWCD to repay its 
share of debt issued by the State of Utah for construction of the LPP Project.10   
 

As an initial matter, the study questioned the demand projections UBWR was relying 
upon to determine project need.11  The study cited evidence that Utah was overestimating future 
population growth and, as a result, demand for water in Washington County.12  It also cited the 

                                                           
7  Id. at p. 2 (emphasis added). 
 
8  Id. at 3. 
 
9  Id. 
 
10  See Gail Blattenberger et al., “Lake Powell Pipeline Economic Feasibility Analysis for Washington 
County, UT,” eLibrary no. 20160302-5018 (Oct. 2015) (“Economic Feasibility Report”), p. 1 (Attachment 1). 
 
11  See id. at 1-3.   
 
12  See id. at 1, see also Grant T. Patty et al., “Water in Utah: Institutional, Economic, and Political Options for 
Reform,” available at https://strata.org/wp-content/uploads/deliverables/utwater/utwater_report.pdf, p. 28 
(Attachment 2).   
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2015 Utah Legislative Audit’s finding that UBWR was not accurately accounting for local water 
providers ability to expand their own sources of water supply without the LPP Project.13   

 
The report found that WCWCD should expect to repay $1.33 billion – 1.75 billion in 

capital costs based on its desire to receive 94.5 percent of LPP Project water.14  It then calculated 
that, with interest,  
 

the repayment obligation from the LPP will add between $51.6 and $258 million in 
additional debt burden onto the WCWCD’s existing debt service, depending on final 
project cost and interest rate.  A reasonable assumption for a 50-year interest rate is 4 
percent, meaning an additional $61.8 – $131 million in new annual debt payments due to 
the LPP….15 

                                                           
13  See Economic Feasibility Report, p. 3.  See also Office of the Auditor General, State of Utah, “Report to 
the Utah Legislature Number 2015-01: A Performance Audit of Projections of Utah’s Water Needs” (May 2015), 
eLibrary no. 20160302-5018, also available at https://le.utah.gov/audit/15_01rpt.pdf; Office of the Auditor General, 
State of Utah, “Report to the Utah Legislature Number 2017-17: An In-depth Follow-up of Projections of Utah’s 
Water Needs,” (Dec. 2017), available at https://le.utah.gov/audit/17_17rpt.pdf (Attachment 4) (describing progress 
made in improving data collection and analysis and identification of conservation strategies, and describing 
additional work needed to implement the 2015 Audit’s recommendations).  According to the authors’ letter to the 
Governor of Utah: 
 

Currently, Washington County has some of the lowest water rates in the American West because the District 
collects property taxes on homes and businesses, which effectively lowers the price of water.  Eliminating 
these property tax subsidies for water would lower the tax burden in the county while allowing the free-
market forces of supply and demand to achieve more economically-rational water use.  This is one of several 
water sources the Division of Water Resources has not considered in its most recent LPP proposal.   
 
Other sources of future water which state water planners are not considering were revealed in the 2015 
Legislative Audit of the Utah Division of Water Resources.  The audit found that local water providers, 
including cities and towns, have the ability to expand their sources of water supply.  The auditors noted that 
St. George City has the ability to expand its water supply without the assistance of the District through new 
well drilling and other water sources.  The audit also showed the area’s water supply is actually growing as 
new residential development occurs, due to water formerly used by agricultural operations being transferred 
to municipal uses.  As Washington County continues to grow, more and more of its irrigated farmland will 
be transformed into sites for homes and businesses, adding large amounts of water to the public supply.   
 
The auditors also noted Washington has some of the highest water conservation potential in the nation.  The 
area’s per-person water use is over twice the national average and their current conservation goal would still 
put their per-person water useabove nearly every similar community in the West.  If the area implemented a 
more aggressive water conservation program they could further extend their water supply.  When these 
additional water sources are included in the water supply estimates for Southwestern Utah, the need for the 
LPP becomes questionable. 

 
Letter from Gail Blattenberger et al. to Hon. Governor Herbert, eLibrary no. 20160301-5258 (Oct. 26, 2015), pp. 2-3 
(“October 26 Letter”) (Attachment 3). 
 
14  See Economic Feasibility Report at 6.  This assumes total project costs of $1.4 - $1.8 billion.  See id. 
 
15  Id.  If WCWCD increased its property tax levy to the maximum collection rate permitted under Utah law, 
this would only generate an additional $301,642 annually.  See id. 

https://le.utah.gov/audit/17_17rpt.pdf
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The report found that, “[t]he District’s revenues fall significantly short of the District’s 

expenses for ever year of the 50-year repayment schedule.  Unless the District has an increase in 
revenues, WCWCD’s cumulative debt would grow to between $5.84-6.76 billion by the end of 
the project repayment period.”16 
 
 The report evaluated different sources of additional revenue.  It found that an increase in 
property taxes would not bridge the gap.17  Thus, UBWR would need to generate revenue from a 
combination of increased water rates and impact fees: 
 

The significant debt to participate in the LPP will require WCWCD to raise revenues by 
tens of millions of dollars every year.… 

 
Participating in the $1.4 billion low-cost alternative of the Lake Powell Pipeline from 
2012 Socioeconomics and Water Resource Economics Report could require the 
WCWCD to raise its revenues by: 
 
 raising impact fees 123 percent … to an average of $13,630 per connection…; 

together with 
 raising water rates by 576 percent; together with  
 selling 1200 acres of land owned by the District; and with 
 continuing to collect property taxes near the maximum levy rate allowed by state 

law. 
       
Participating in the $1.8 billion high-cost alternative of the Lake Powell Pipeline from 
2012 Socioeconomics and Water Resource Economics Report could require the 
WCWCD to raise its revenues by: 
 
 raising impact fees 138 percent… to an average of $14,514 per connection…; 

together with 
 raising water rates by 678 percent …; together with  
 selling 1200 acres of land owned by the District; and with 
 continuing to collect property taxes near the maximum levy rate allowed by state 

law.18 
 

                                                           
 
16  Id. at 7. 
 
17  Id.  
 
18  Id. at 8. 
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The report calculated that the steep increase in water rates would impact growth and 
reduce demand, eliminating the need for LPP Project.19  According to the authors’ letter to the 
Governor of Utah: 

 
increasing water rates this much would significantly decrease Washington County 
residents’ demand for water – in our analysis, demand decreased so much that the LPP 
water would go unused – which the Division of Water Resources did not consider.  
Dozens of economic studies document the correlation between higher water prices and 
reduced water demand….  This fundamental principle of economics should be considered 
in forecasting future water demand in Washington County.20 

 
The authors of the report concluded, “if repayment really was highly likely, the District 

by itself could have borrowed the money on the bond market from eager investors and started 
construction already, without any State financial involvement, as the District has done on many 
past occasions.”21 
 

UBWR’s license application and responses to AIRs do not address the Economic 
Feasibility Report’s analysis.  UBWR has not provided the information the Commission needs to 
complete its economic analysis and evaluate the socioeconomic impacts of the project.  The 
Commission’s economic analysis is necessary to support the Commission’s decision as to 
whether a proposed project is in the public interest.22  UBWR’s failure to timely provide this 
information is inconsistent with its obligations under the Commission’s regulations23 and the 
Administrative Procedures Act.24  OEP Staff should not tolerate further delays in providing this 
information now that the Notice of Readiness for Environmental Analysis has issued. 

 
Thank you for considering these comments. 
 
 

Respectfully submitted, 
 

 
_________________________ 
Matt Rice 

                                                           
19  Id. 
 
20  October 26 Letter, unnumbered p. 2. 
 
21  Id. at 4. 
 
22  Mead Corp., Publ'g Paper Div., 72 FERC ¶ 61,027, 61,068 (July 13, 1995). 
 
23  See 18 C.F.R. §§ 4.41(e), 380.3.  
 
24  5 U.S.C. § 556(d). 
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Director, Colorado River Basin Program 
AMERICAN RIVERS 
1536 Wynkoop Street, Office 321 
Denver, CO 80202 
 

 
_________________________ 
Richard Roos-Collins 
Julie Gantenbein 
Water and Power Law Group PC 
2140 Shattuck Ave., Suite 801 
Berkeley, CA 94704 
(510) 296-5588 
rrcollins@waterpowerlaw.com 
jgantenbein@waterpowerlaw.com 
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DECLARATION OF SERVICE 
 

Utah Board of Water Resources, Lake Powell Pipeline Project (P-12966-001) 
 

I, Tiffany Poovaiah, declare that I today served the attached “American Rivers’ 
Comments Regarding Utah Board of Water Resources’ Socioeconomic Information” by 
electronic mail, or by first-class mail if no e-mail address is provided, to each person on the 
official service list compiled by the Secretary in this proceeding. 
 

        
Dated: December 21, 2017   By: _________________________ 
       Tiffany Poovaiah 
       WATER AND POWER LAW GROUP PC 
       2140 Shattuck Ave., Suite 801 
       Berkeley, CA 94704 
       (510) 296-5591 
       office@waterpowerlaw.com 
 

mailto:office@waterpowerlaw.com
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Lake	  Powell	  Pipeline	  Feasibility	  for	  Washington	  County	  Water	  District	  
	  

The	  following	  summarizes	  concerns	  about	  the	  ability	  of	  the	  Washington	  County	  Water	  Conservancy	  
District	  (WCWCD)	  to	  repay	  debt	  issued	  by	  the	  State	  of	  Utah	  for	  the	  WCWCD’s	  financial	  obligation	  
for	  participating	  in	  the	  proposed	  Lake	  Powell	  Pipeline	  (LPP).	  	  
	  
1.	  Washington	  County	  Water	  District’s	  Questionable	  Water	  Needs.	  Based	  on	  declining	  
population	  growth,	  potential	  to	  convert	  additional	  agricultural	  water,	  potential	  water	  conservation	  
savings,	  and	  previously	  unconsidered	  water	  sources,	  Washington	  County	  has	  ample	  water	  to	  serve	  
future	  populations	  without	  participation	  in	  the	  Lake	  Powell	  Pipeline.	  	  
	  
1a.	  Outdated	  Population	  Forecasts.	  The	  Governor’s	  Office	  of	  Planning	  and	  Budget	  (GOPB)	  2012	  
Baseline	  Population	  Projections	  estimates	  Washington	  County	  will	  grow	  to	  581,731	  residents	  by	  
the	  year	  2060,	  32.4	  percent	  lower	  than	  population	  projections	  made	  by	  the	  GOPB	  in	  2005.1	  Since	  
the	  District’s	  water	  needs	  projections	  rely	  on	  these	  population	  projections,	  the	  more	  updated	  data	  
pushes	  the	  supposed	  need	  for	  the	  LPP	  back	  over	  12	  years.	  The	  labeled	  2006	  Population	  and	  2012	  
Projection	  with	  No	  Conservation	  lines	  in	  Figure	  2	  on	  page	  3	  illustrates	  the	  difference	  between	  these	  
two	  different	  population	  forecasts	  on	  water	  use.	  
	  
1b.	  Potential	  Agricultural	  Water	  Transfers.	  In	  the	  most	  recent	  Kanab	  Creek/Virgin	  River	  Basin	  
Plan	  by	  the	  Division	  of	  Water	  Resources	  (DWRe)	  from	  1993	  (1993	  KCVRBP)	  it	  was	  estimated	  the	  
basin	  had	  25,600	  acres	  of	  irrigated	  cropland,	  diverting	  over	  123,000	  acre-‐feet	  of	  water	  	  (pg.	  10–14),	  
with	  87,800	  acre-‐feet	  of	  the	  agricultural	  diversions	  in	  the	  basin	  occurring	  in	  Washington	  County.	  
Much	  of	  the	  water	  diverted	  for	  agriculture	  in	  Washington	  County	  uses	  inefficient	  conveyance	  
systems	  and	  it	  is	  estimated	  “If	  the	  overall	  irrigation	  efficiency	  could	  be	  increased	  one	  percent,	  it	  
would	  save	  2,500	  acre-‐feet	  of	  water	  in	  the	  basin.”	  (pg.	  2–8	  1993	  KCVRBP).	  

	  
As	  future	  development	  replaces	  former	  agricultural	  lands	  in	  the	  county,	  the	  new	  development	  
creates	  a	  surplus	  of	  water	  formerly	  used	  to	  irrigate	  crops.	  Table	  ES-‐11	  in	  the	  2011	  DWRe	  Water	  
Needs	  Assessment	  claims	  that	  Washington	  County	  can	  only	  expect	  to	  convert	  10,080	  acre-‐feet	  of	  
agricultural	  water	  for	  M&I	  needs.	  However	  Table	  10-‐6	  of	  the	  1993	  KCVRBP	  implies,	  using	  linear	  
interpolation,	  that	  there	  will	  be	  a	  reduction	  of	  27,100	  acre-‐feet	  of	  irrigated	  cropland	  water	  
diversions	  from	  2011	  to	  2040.	  2	  According	  to	  the	  2012	  USDA	  Census	  of	  Agriculture,	  Washington	  
County	  had	  14,781	  acres	  of	  irrigated	  lands	  in	  2012,	  a	  reduction	  of	  over	  10,000	  acres	  since	  1993.	  	  
	  
The	  2015	  Legislative	  Audit	  of	  the	  Division	  of	  Water	  Resources	  found	  that	  “the	  state	  engineer	  
typically	  approves	  the	  conversion	  of	  100	  percent	  of	  agricultural	  water	  to	  municipal	  use”	  3	  and	  thus	  
Washington	  County	  can	  expect	  much	  more	  than	  10,000	  acre-‐feet	  of	  water	  to	  be	  available	  from	  
agricultural	  conversions.	  	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
1	  http://governor.utah.gov/DEA/projections.html,	  2012	  Baseline	  Projections,	  “Population	  and	  Households	  by	  Area.”	  Available	  as	  
http://governor.utah.gov/DEA/ERG/ERG2012/Households%20by%20Area.xlsx	  	  
2	  Utah	  State	  Water	  Plan,	  Kanab	  Creek/Virgin	  River	  Basin,	  Utah	  Division	  of	  Water	  Resources,	  August	  1993.	  
3	  “A	  Performance	  Audit	  of	  Projections	  of	  Utah’s	  Water	  Needs,”	  Office	  of	  the	  Legislative	  Auditor	  General,	  May	  2015,	  Page	  54.	  
http://le.utah.gov/audit/15_01rpt.pdf	  	  
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1.c	  Potential	  Water	  Conservation	  Savings.	  According	  to	  the	  2011	  DWRe	  Water	  Needs	  Assessment,	  
WCWCD	  uses	  295	  gallons	  per	  capita	  per	  day	  (“GPCD”;	  p.	  ES-‐7)	  and	  had	  13	  percent	  water	  
conservation	  savings	  from	  2000–2009	  (p.	  ES-‐10).	  If	  WCWCD	  encouraged	  residents	  to	  get	  closer	  to	  
neighboring	  cities	  or	  the	  state	  conservation	  goal	  of	  220	  GPCD,4	  the	  district	  could	  extend	  its	  water	  
supply	  even	  further	  into	  the	  future.	  	  
	  
	  

	  
	  
	  
	  
	  
The	  recent	  legislative	  audit	  noted:	  	  
	  

“The	  Southern	  Nevada	  Water	  Authority,	  which	  serves	  the	  Las	  Vegas	  region,	  has	  a	  goal	  to	  
reduce	  water	  use	  to	  199	  by	  2035.	  In	  contrast,	  the	  communities	  in	  Southwestern	  Utah,	  which	  
have	  a	  climate	  similar	  to	  that	  of	  Southern	  Nevada,	  have	  a	  goal	  to	  reduce	  water	  use	  to	  292	  
GPCD	  by	  the	  year	  2060.”5	  

	  

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
4	  Utah	  baseline	  per	  capita	  water	  use:	  http://state.awra.org/utah/sites/default/files/AdamsMillis-‐WaterNeeds.pdf.	  
5	  “A	  Performance	  Audit	  of	  Projections	  of	  Utah’s	  Water	  Needs,”	  Office	  of	  the	  Legislative	  Auditor	  General,	  May	  2015,	  Page	  41.	  
http://le.utah.gov/audit/15_01rpt.pdf	  

WCWCD	  claims	  only	  10,080	  ac-‐ft	  of	  water	  will	  be	  available	  for	  municipal	  use	  from	  the	  conversion	  of	  
agricultural	  lands	  as	  a	  function	  urban	  growth,	  yet	  the	  1993	  KCVRBP	  projects	  there	  will	  be	  27,100	  
acre-‐feet	  made	  available	  by	  2040.	  

Figure	  1:	  Per	  Person	  Water	  
Use,	  Gallons	  per	  Day	  

Since	  WCWCD’s	  per	  person	  water	  use	  is	  nearly	  twice	  the	  national	  average,	  
it	  is	  clear	  there	  is	  great	  potential	  for	  additional	  water	  conservation	  efforts.	  
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Figure	  2:	  Population	  projections	  from	  the	  Governor’s	  Office	  of	  Planning	  &	  Budget	  demonstrate	  reduced	  water	  demand	  for	  
Washington	  County.	  The	  recent	  Legislative	  Audit	  of	  water	  needs	  projections	  questioned	  the	  conservation	  efforts	  of	  Utah	  
and	  criticized	  the	  DWRe	  for	  not	  including	  local	  sources	  of	  water	  available	  outside	  of	  WCWCD	  supplies	  in	  planning	  
documents.	  The	  dotted	  red	  line	  shows	  water	  demand	  if	  per	  capita	  water	  use	  was	  reduced	  each	  year	  after	  2025	  by	  1	  percent	  
of	  the	  2025	  level.	  
	  
1d.	  Previously	  Unconsidered	  Water	  Sources.	  According	  to	  a	  May	  2015	  bond	  rating	  update	  for	  
WCWCD	  from	  Fitch	  Ratings:	  
	  

“The	  district	  has	  ample	  water	  supply,	  is	  expanding	  its	  water	  reserves	  through	  a	  groundwater	  
recharge	  program,	  enjoys	  surplus	  system	  capacity,	  operates	  predominantly	  new	  
infrastructure,	  and	  faces	  no	  known	  regulatory	  issues.”	  	  
	  

The	  District	  noted	  it	  operates	  a	  groundwater	  recharge	  program	  that	  currently	  provides	  100,000	  
acre-‐feet	  of	  water	  and	  will	  provide	  access	  to	  up	  to	  300,000	  af	  in	  the	  future.	  6	  This	  amount	  of	  water	  
more	  than	  twice	  the	  District’s	  supply,	  yet	  is	  not	  accounted	  for	  in	  the	  LPP	  planning	  documents.	  
	  
The	  2015	  Legislative	  Audit	  of	  the	  state	  sponsor	  of	  the	  Lake	  Powell	  Pipeline,	  the	  Utah	  Division	  of	  
Water	  Resources,	  showed	  that	  water	  planners	  are	  ignoring	  the	  fact	  that	  local	  water	  providers	  have	  
the	  ability	  to	  expand	  their	  own	  sources	  of	  water	  supply.	  The	  auditors	  noted	  St.	  George	  has	  the	  
ability	  to	  expand	  its	  water	  supply	  without	  the	  assistance	  of	  WCWCD	  through	  new	  well	  drilling	  and	  
other	  sources.7	  These	  future	  water	  sources	  were	  also	  not	  included	  in	  the	  LPP	  planning	  documents.	  
	  
	  
	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
6	  “Fitch	  Affirms	  Washington	  County	  Water	  Conservancy	  Dist,	  UT's	  LTGOs	  at	  'AA+';	  Outlook	  Stable”	  Business	  Wire,	  May	  22,	  2015.	  
http://www.businesswire.com/news/home/20150522005845/en/#.VW88PufqITk	  	  
7	  “A	  Performance	  Audit	  of	  Projections	  of	  Utah’s	  Water	  Needs,”	  Office	  of	  the	  Legislative	  Auditor	  General,	  May	  2015,	  Page	  62.	  
http://le.utah.gov/audit/15_01rpt.pdf	  
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2.Estimate	  of	  Existing	  Revenues	  vs.	  Debt	  Service	  for	  
WCWCD.	  
	  
One	  important	  question	  is	  whether	  or	  not	  local	  taxpayers	  can	  
support	  Washington	  County’s	  repayment	  obligation	  for	  the	  
LPP	  as	  is	  required	  by	  Utah	  Law.	  The	  Lake	  Powell	  Pipeline	  
(LPP)	  Development	  Act	  (Utah	  Code	  73-‐28-‐402)	  mandates	  the	  
entire	  project	  cost	  be	  repaid	  to	  the	  State	  of	  Utah	  with	  interest.	  	  
	  
Repayment	  of	  the	  LPP	  construction	  costs	  requires	  the	  
District’s	  total	  revenues	  to	  cover	  their	  existing	  operation	  and	  
maintenance	  costs,	  preexisting	  debt	  obligations,	  debt	  from	  
LPP	  construction,	  and	  the	  operation	  and	  maintenance	  costs	  
associated	  with	  the	  LPP.	  
	  
A	  review	  of	  the	  WCWCD’s	  revenue	  streams	  is	  warranted,	  based	  
on	  the	  2013	  Audited	  Financial	  Statement	  Prepared	  for	  WCWCD,	  
the	  “2013	  WCWCDAFS”.8	  

	  

2a.	  Current	  Revenues	  
	  

Operating	  Revenues.	  WCWCD	  received	  $7,013,377	  in	  water	  sales	  revenue,	  $926,134	  in	  
power	  sales	  revenues	  and	  $1,379,171	  in	  Water	  Development	  and	  Connection	  Fees	  (page	  22	  
of	  the	  2013	  WCWCDAFS).	  These	  last	  two	  categories	  are	  represented	  as	  “Power	  Sales	  &	  
Surcharges”	  in	  the	  above	  pie	  chart.	  

	  
	  	  
	  
Property	  Tax	  Revenues.	  In	  2013	  WCWCD	  collected	  $9,938,660	  from	  property	  taxes	  (see	  
the	  source	  in	  the	  next	  paragraph).	  Its	  levy	  rate	  was	  0.000970544	  times	  the	  taxable	  value	  of	  
the	  county	  (p.	  19	  of	  the	  2013	  WCWCDAFS).	  

	  

Impact	  Fee	  Revenues.	  WCWCD	  collected	  $5,919,316	  in	  impact	  fees	  for	  new	  development	  
in	  2013	  (page	  19	  of	  the	  2013	  WCWCDAFS):	  	  

	  
	  
	  

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
8	  “Washington	  County	  Water	  Conservancy	  District	  Financial	  Statement	  With	  Other	  Government	  Reports	  For	  the	  year	  ending	  June	  30,	  
2013.”	  

Figure	  3:	  Revenue	  Sources	  
from	  2012	  Audited	  financial	  
statement	  from	  WCWCD	  
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Revenues	  from	  Sale	  of	  WCWCD’s	  Surplus	  Real	  Property.	  According	  to	  page	  7	  of	  the	  2013	  
WCWCDAFS,	  the	  District	  has	  between	  1000–1200	  acres	  in	  real	  property	  that	  can	  be	  sold	  at	  market	  
value	  for	  additional	  funds.	  The	  District	  claims	  this	  property	  is	  valued	  between	  $50,000–$125,000	  
per	  acre.	  For	  this	  analysis	  it	  was	  assumed	  the	  District	  would	  sell	  1200	  acres	  at	  the	  highest	  market	  
value	  to	  help	  pay	  for	  the	  LPP,	  giving	  the	  district	  a	  one-‐time	  revenue	  source	  of	  $150,000,000.	  

	  
	  
2b.	  Existing	  Debt	  Service	  by	  WCWCD	  (not	  including	  LPP).	  The	  WCWCD	  has	  $7,026,322	  in	  annual	  
debt	  service	  for	  previous	  obligations	  for	  FYE	  2013,	  not	  including	  debt	  from	  the	  Lake	  Powell	  
Pipeline,	  as	  shown	  on	  the	  2014	  row	  of	  the	  District’s	  debt	  service	  schedule	  (p.	  39	  of	  the	  2013	  
WCWCDAFS).	  This	  non-‐LPP	  debt	  service	  increases	  annually	  through	  2037	  before	  being	  
extinguished	  in	  2050,	  totaling	  $94.3	  million.	  The	  District’s	  debt	  schedule	  is	  included	  below.	  
	  

	  
WCWCD	  existing	  debt	  schedule,	  not	  including	  LPP	  debt.	  
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2c.	  Existing	  Operation	  and	  Maintenance	  Expenses.	  In	  addition	  to	  its	  debt	  obligations,	  WCWCD	  has	  
operating	  and	  maintenance	  expenses,	  totaling	  $13,231,636	  according	  to	  the	  2013	  WCWCDAFS.	  
These	  expenses	  are	  assumed	  to	  grow	  proportionally	  to	  the	  number	  of	  new	  households	  in	  the	  
county,	  shown	  in	  the	  attached	  spreadsheet’s	  Column	  J9.	  Operating	  and	  maintenance	  costs	  have	  been	  
included	  as	  part	  of	  LPP	  participation	  in	  Column	  L.	  Our	  estimates	  of	  WCWCD	  Total	  Expenses	  are	  
shown	  in	  Column	  N10.	  
	  
3.	  Estimate	  of	  Additional	  Debt	  Service	  from	  the	  Lake	  Powell	  Pipeline	  on	  WCWCD	  
	  
3a.	  50-‐Year	  Repayment	  Obligation	  for	  Lake	  Powell	  Pipeline	  by	  Washington	  County	  Taxpayers.	  
The	  following	  is	  the	  calculation	  of	  total	  annual	  debt	  service	  the	  WCWCD	  would	  incur	  to	  participate	  
in	  the	  LPP.	  The	  WCWCD	  has	  announced	  they	  intend	  to	  receive	  94.5	  percent	  of	  the	  project	  water11,	  
meaning	  they	  will	  be	  required	  to	  repay	  94.5	  percent	  of	  the	  roughly	  $1.4–$1.8	  billion	  cost.12	  The	  
WCWCD	  can	  therefore	  expect	  to	  repay	  $1.33	  billion	  –	  $1.75	  billion	  in	  capital	  costs	  to	  repay.	  
Assuming	  a	  50-‐year	  repayment	  period,	  the	  annual	  debt	  service	  varies	  with	  the	  interest	  rate	  as	  
follows:	  

Annual	  Debt	  Service	  Payments	  for	  LPP	  
by	  the	  Washington	  County	  Water	  Conservancy	  District	  

	  

Interest	  Rate	  
Repayment	  Cost	   0.03	   0.04	   0.05	   0.07	  

$1.33	  Billion	   $51,631,330	   $61,840,170	   $72,758,808	   $96,260,153	  
$1.75	  Billion	   $101,799,606	   $130,945,384	   $166,211,969	   $258,354,138	  

	  
In	  other	  words,	  the	  repayment	  obligation	  from	  the	  LPP	  will	  add	  between	  $51.6	  and	  $258	  million	  in	  
additional	  annual	  debt	  burden	  onto	  WCWCD’s	  existing	  debt	  service,	  depending	  on	  final	  project	  cost	  
and	  interest	  rate.	  A	  reasonable	  assumption	  for	  a	  50-‐year	  interest	  rate	  is	  4	  percent,	  meaning	  an	  
additional	  $61.8–131	  million	  in	  new	  annual	  debt	  payments	  due	  to	  the	  LPP,	  shown	  in	  the	  attached	  
spreadsheet’s	  Column	  K.	  	  
	  
3b.	  LPP	  Power	  Generation	  Revenues	  and	  Operation	  and	  Maintenance	  Costs.	  The	  different	  cost	  
estimates	  put	  forward	  in	  the	  2012	  Lake	  Powell	  Pipeline	  Modified	  Draft	  Study	  Report	  10	  are	  due	  to	  
different	  levels	  of	  pump-‐storage	  power	  generation	  capacities	  presented	  in	  the	  planning	  documents.	  
The	  $1.8	  billion	  cost	  estimate	  generates	  more	  power	  sales	  revenues	  than	  the	  $1.4	  billion	  project	  
cost	  projection,	  but	  also	  requires	  much	  more	  operation	  and	  maintenance	  costs.	  The	  expected	  
revenues	  and	  expenses	  can	  been	  seen	  here:	  
	  

Construction	  
Cost	  

2026	  Power	  
Sales	  
Revenue	  

2026	  Operation	  and	  
Maintenance	  
Expenses	  

$1.4	  Billion	   $9,947,747	   $23,493,231	  
$1.8	  Billion	   $72,005,740	   $62,867,794	  

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
9	  The	  First	  and	  Second	  Scenarios	  in	  the	  spreadsheet	  represent	  the	  low	  and	  high	  cost	  estimates	  of	  the	  LPP	  project	  assumed	  in	  our	  
analysis.	  Existing	  revenues	  and	  expenses	  of	  the	  District	  were	  assumed	  to	  stay	  the	  same	  in	  both	  scenarios	  (Columns	  B-‐F).	  Differences	  
in	  the	  two	  project	  cost	  scenarios	  resulted	  in	  changes	  to	  the	  debt	  associated	  with	  the	  project	  (Columns	  G-‐P)	  and	  the	  repayment	  
options	  (Columns	  Q-‐V).	  
10	  Note:	  Columns	  K	  and	  L	  differ	  between	  the	  two	  project	  cost	  scenarios.	  
11	  69,000	  af	  /	  73,000	  af,	  Page	  ES-‐5,	  2011	  LPP	  Water	  Needs	  Assessment.	  (For	  the	  CICWCD	  see	  “Iron	  County	  pulls	  out	  of	  Lake	  Powell	  
pipeline	  project,”	  Salt	  Lake	  Tribune,	  March	  22,	  2012.)	  
12	  Lake	  Powell	  Pipeline	  Modified	  Draft	  Study	  Report	  10,	  Socioeconomic	  and	  Water	  Resource	  Economics,	  February	  2012	  

6

20160302-5018 FERC PDF (Unofficial) 3/1/2016 8:02:42 PM



	  
7	  

	  

Based	  on	  the	  expected	  growth	  of	  existing	  revenue	  streams	  due	  to	  population	  increase	  in	  the	  county,	  
WCWCD’s	  revenues	  can	  be	  projected	  over	  the	  next	  50	  years,	  as	  shown	  in	  Column	  H.	  The	  deficit	  
schedule	  for	  the	  repayment	  period	  can	  be	  seen	  in	  Columns	  O	  and	  P.	  These	  columns	  show	  that	  the	  
District’s	  revenues	  fall	  significantly	  short	  of	  the	  District’s	  expenses	  for	  every	  year	  of	  the	  50-‐year	  
repayment	  schedule	  (except	  for	  any	  initial	  payment-‐free	  years).	  Unless	  the	  District	  has	  an	  increase	  
in	  revenues,	  WCWCD’s	  cumulative	  debt	  would	  grow	  to	  between	  $5.84–6.76	  billion	  (cell	  P73)	  by	  the	  
end	  of	  the	  project	  repayment	  period.	  Clearly,	  participation	  by	  the	  WCWCD	  in	  the	  LPP	  will	  require	  
significant	  increases	  in	  impact	  fees	  and/or	  water	  rates.	  
	  
4.	  Water	  Rate	  and	  Impact	  Fee	  Increases	  Required	  to	  Repay	  Debt	  
	  
The	  fundamental	  question	  is	  whether	  the	  WCWCD	  can	  make	  these	  debt	  payments	  via	  an	  increase	  in	  
revenue13,	  and	  if	  so	  how	  they	  will	  raise	  this	  revenue.	  
	  
Increasing	  Property	  Taxes.	  According	  to	  Utah	  law,	  water	  conservancy	  districts	  in	  the	  Lower	  
Colorado	  River	  Basin	  may	  not	  tax	  higher	  than	  0.001	  per	  dollar	  of	  taxable	  value	  of	  taxable	  property	  
in	  the	  district.14	  WCWCD	  currently	  collects	  property	  taxes	  at	  the	  rate	  of	  0.00097.	  However,	  even	  if	  
WCWCD	  increased	  their	  levy	  to	  the	  maximum	  collection	  rate,	  this	  only	  increases	  revenues	  $301,642	  
and	  revenues	  would	  still	  fall	  short	  of	  their	  expenses	  by	  tens	  of	  millions	  of	  dollars	  each	  year,	  
accumulating	  to	  a	  deficit	  of	  billions	  dollars	  at	  the	  end	  of	  the	  50-‐year	  repayment	  period.	  Therefore	  
increasing	  water	  rates	  and/or	  impact	  fees	  must	  also	  be	  implemented	  by	  WCWCD.	  
	  
Increasing	  Water	  Rates.	  Columns	  Q	  and	  R	  examine	  whether	  increasing	  water	  rates	  alone,	  without	  
any	  impact	  fee	  increases,	  could	  repay	  Washington	  County	  Water	  District’s	  total	  future	  debt.	  
Although	  one	  might	  think	  the	  WCWCD	  could	  simply	  increase	  water	  rates	  to	  raise	  revenues,	  raising	  
water	  rates	  will	  result	  in	  a	  decrease	  in	  total	  water	  demand.	  Because	  the	  debt	  is	  relatively	  large,	  in	  
order	  for	  water	  sales	  to	  cover	  the	  debt	  obligations	  of	  the	  project,	  water	  sales	  revenues	  would	  need	  
to	  increase	  by	  320–358	  percent,	  depending	  upon	  the	  total	  cost	  of	  the	  LPP	  (spreadsheet	  cell	  B10).	  
This	  would	  still	  require	  the	  WCWCD	  to	  shoulder	  significant	  deficits	  over	  time,	  but	  would	  result	  in	  a	  
balance	  of	  essentially	  zero	  in	  2063	  (Columns	  Q	  and	  R;	  cell	  R73).	  	  
	  
Due	  to	  the	  fact	  that	  the	  price	  elasticity	  of	  demand	  for	  water	  is	  estimated	  to	  be	  -‐0.5,	  repayment	  
through	  water	  sales	  alone	  would	  require	  rate	  increases	  of	  1665–1995	  percent	  (cell	  B12).	  This	  
enormous	  increase	  in	  water	  rates	  would	  lead	  Washington	  County	  water	  users	  to	  need	  less	  water	  in	  
2060	  than	  they	  used	  in	  2010	  (cells	  O12	  and	  AA12	  of	  the	  “Water	  Demand”	  worksheet),	  meaning	  that	  
there	  would	  be	  no	  need	  for	  the	  water	  supplied	  by	  the	  LPP.	  In	  other	  words,	  if	  the	  LPP	  is	  financed	  
only	  by	  increasing	  water	  rates,	  water	  would	  become	  so	  expensive	  that	  future	  water	  demand	  would	  
drop	  below	  the	  current	  water	  demand	  of	  WCWCD,15	  even	  if	  one	  ignores	  other	  water	  sources	  
identified	  above.	  
	  
Increases	  in	  water	  rates	  may	  slow	  the	  rate	  of	  population	  growth	  in	  Washington	  County,	  which	  
would	  make	  the	  LPP	  both	  harder	  to	  pay	  back	  and	  less	  necessary.	  	  To	  avoid	  this	  and	  maintain	  the	  
desirability	  of	  homes	  and	  building	  lots	  in	  Washington	  County	  in	  the	  face	  of	  increases	  in	  water	  rates,	  
the	  price	  of	  that	  real	  estate	  would	  have	  to	  fall.	  	  The	  lower	  property	  values	  would	  decrease	  the	  

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
13	  In	  the	  low-‐cost	  scenario,	  we	  assumed	  repayments	  start	  immediately,	  which	  keeps	  costs	  as	  low	  as	  possible.	  	  In	  the	  
high-‐cost	  scenario,	  we	  assumed	  repayments	  begin	  after	  a	  delay	  of	  10	  years,	  which	  is	  more	  realistic	  and	  raises	  costs.	  
14Utah	  Code,	  Section	  17B-‐2a-‐1006.	  http://le.utah.gov/code/TITLE17B/htm/17B02a100600.htm	  
15	  This	  is	  because	  cell	  B11	  is	  larger	  than	  cell	  B8	  in	  both	  scenarios.	  
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property	  taxes	  collected	  by	  the	  District,	  forcing	  water	  rates	  to	  go	  up	  more	  than	  anticipated	  and	  
forcing	  real	  estate	  values	  to	  go	  down	  more	  than	  anticipated.	  
	  
Increasing	  Impact	  Fees.	  Columns	  S	  and	  T	  examine	  whether	  increasing	  impact	  fees	  alone,	  without	  
any	  additional	  revenue	  increases,	  could	  repay	  Washington	  County	  Water	  District’s	  total	  future	  debt.	  
Impact	  fees	  are	  the	  fees	  new	  development	  pays	  to	  hook	  up	  to	  the	  water	  system,	  and	  there	  has	  been	  
some	  discussion	  about	  making	  debt	  payments	  through	  an	  increase	  in	  impact	  fees.	  Currently	  
WCWCD	  has	  an	  average	  impact	  fee	  of	  $6,10216	  and	  if	  the	  District	  chose	  to	  repay	  debt	  just	  using	  
impact	  fees,	  revenues	  from	  impact	  fees	  would	  need	  to	  increase	  by	  247–276	  percent	  (cell	  B15),	  
requiring	  an	  average	  impact	  fee	  of	  between	  $21,158–$22,927	  (cell	  B17).	  
	  
The	  large	  impact	  fees	  required	  in	  Washington	  County	  would	  be	  among	  the	  highest	  in	  the	  nation,17	  
likely	  deterring	  new	  growth	  in	  the	  county	  or	  significantly	  lowering	  property	  values	  (or	  both).	  Both	  
effects	  would	  add	  even	  more	  problems	  for	  WCWCD’s	  repayment	  obligations:	  the	  first	  would	  lower	  
the	  amount	  of	  impact	  fees	  collected,	  and	  the	  second	  would	  lower	  property	  values	  and	  lower	  the	  
total	  property	  taxes	  collected	  by	  the	  district.	  Our	  analysis	  did	  not	  compensate	  for	  these	  factors.	  
	  
Combination	  of	  Increased	  Water	  Rates	  and	  Impact	  Fees.	  The	  significant	  debt	  to	  participate	  in	  
the	  LPP	  will	  require	  WCWCD	  to	  raise	  revenues	  by	  tens	  of	  millions	  of	  dollars	  every	  year.	  The	  
District’s	  only	  real	  flexibility	  in	  raising	  revenues	  for	  its	  debt	  payments	  comes	  from	  deciding	  the	  
proportion	  of	  increased	  revenues,	  which	  will	  come	  from	  increased	  water	  rates	  versus	  from	  
increased	  impact	  fees.	  	  
	  
Participating	  in	  the	  $1.4	  billion	  low-‐cost	  alternative	  of	  the	  Lake	  Powell	  Pipeline	  from	  2012	  
Socioeconomics	  and	  Water	  Resource	  Economics	  Report	  could	  require	  the	  WCWCD	  to	  raise	  its	  
revenues	  by:	  
	  

• raising	  impact	  fees	  123	  percent	  (spreadsheet	  cell	  B21),	  to	  an	  average	  of	  $13,630	  per	  
connection	  (spreadsheet	  cell	  B22);	  together	  with	  

• raising	  water	  rates	  by	  576	  percent	  (spreadsheet	  cell	  B20);	  together	  with	  
• selling	  1200	  acres	  of	  land	  owned	  by	  the	  District;	  and	  with	  
• continuing	  to	  collect	  property	  taxes	  near	  the	  maximum	  levy	  rate	  allowed	  by	  state	  law.	  

	  

Participating	  in	  the	  $1.8	  billion	  high-‐cost	  alternative	  of	  the	  Lake	  Powell	  Pipeline	  from	  2012	  
Socioeconomics	  and	  Water	  Resource	  Economics	  Report	  could	  require	  the	  WCWCD	  to	  raise	  its	  
revenues	  by:	  
	  

• raising	  impact	  fees	  138	  percent	  (cell	  B21),	  to	  an	  average	  of	  $14,514	  per	  connection	  (cell	  
B22);	  together	  with	  

• raising	  water	  rates	  by	  678	  percent	  (cell	  B20);	  together	  with	  
• selling	  1200	  acres	  of	  land	  owned	  by	  the	  District;	  and	  with	  
• continuing	  to	  collect	  property	  taxes	  near	  the	  maximum	  levy	  rate	  allowed	  by	  state	  law.	  

	  

In	  addition,	  the	  576–678	  percent	  increase	  in	  water	  rates	  means	  that	  Washington	  County	  water	  
users	  would	  demand	  more	  than	  their	  current	  water	  demand18	  but	  only	  84–90	  percent	  of	  their	  
current	  water	  supply	  in	  2060	  (worksheet	  "Water	  Demand"	  cells	  U11	  and	  AG11),	  so	  there	  would	  be	  
no	  need	  for	  LPP	  water.	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
16	  2013	  WCWCD	  Audited	  Financial	  Statement	  
17	  2012	  National	  Impact	  Fee	  Survey,	  Duncan	  Associates:	  http://www.impactfees.com/publications%20pdf/2012_survey.pdf	  
18	  This	  is	  because	  cell	  B19	  is	  smaller	  than	  cell	  B8	  in	  both	  scenarios.	  
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Water Rate and Impact Fee Increases from LPP

Figure 4: The WCWCD would be required to increase 
revenues substantially to cover annual LPP debt 
payments. Since WCWCD cannot raise taxes further, this 
increase in revenues would have to come from water 
rates and/or impact fees.

The right side of this graphic shows the increases 
required by WCWCD if they chose to only increase 
revenues from one source to repay the debt (cells B12 & 
B17).  The left side of this graphic shows the increases 
required if WCWCD shifted the increases proportionally 
on the revenue sources (cells B20 & B22) The upper 
and lower parts of the graphic show the water price 
increases and impact fee increases required respectively.
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Figure	  5.	  Since	  WCWCD’s	  property	  tax	  collections	  are	  already	  near	  their	  maximum	  authorized	  levy	  amount,	  the	  
future	  growth	  in	  property	  tax	  revenues	  will	  come	  from	  population	  growth	  (column	  B).	  Yet	  even	  with	  this	  
increase	  in	  revenues	  the	  District	  must	  increase	  water	  rates	  and	  impact	  fees	  considerably	  to	  repay	  the	  annual	  
debt	  from	  the	  Lake	  Powell	  Pipeline.	  

	  

	  
Figure	  6.	  	  A).	  2012	  water	  demand	  projection	  for	  Washington	  County,	  which	  does	  not	  include	  the	  effect	  increased	  
water	  rates	  would	  have	  on	  reducing	  water	  use.	  	  This	  projection	  assumes	  no	  additional	  water	  conservation	  after	  
2025,	  keeping	  water	  use	  at	  241	  GPCD	  until	  2060.	  This	  is	  also	  the	  projection	  if	  the	  LPP	  is	  only	  paid	  for	  with	  
impact	  fees.	  
B).	  Under	  the	  $1.4	  billion	  LPP	  cost	  projection,	  WCWCD’s	  water	  demand	  would	  decrease	  by	  62%	  due	  to	  increased	  
water	  rates	  to	  repay	  LPP	  debt	  (cell	  J21).	  	  This	  calculation	  assumes	  half	  the	  LPP	  debt	  would	  be	  paid	  through	  
increased	  water	  rates	  and	  the	  other	  half	  through	  increased	  impact	  fees.	  	  	  
C).	  Under	  the	  $1.8	  billion	  LPP	  cost	  projection,	  WCWCD’s	  water	  demand	  would	  decrease	  by	  64%	  due	  to	  increased	  
water	  rates	  to	  repay	  LPP	  debt	  (cell	  J21).	  This	  calculation	  assumes	  half	  the	  LPP	  debt	  would	  be	  paid	  through	  
increased	  water	  rates	  and	  the	  other	  half	  through	  increased	  impact	  fees.	  	  	  
	  

WCWCD	  Future	  Annual	  Property	  Tax	  Collections	  
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5.	  Washington	  County	  Water	  District	  does	  not	  have	  a	  current	  repayment	  plan.	  	  
	  
The	  most	  recent	  repayment	  plan	  for	  the	  LPP	  project	  was	  in	  the	  Regional	  Water	  Capital	  Facilities	  
Plan	  and	  Impact	  Fee	  Analysis	  from	  200619.	  The	  2006	  CFP	  has	  many	  problems	  as	  it	  relies	  on	  data	  
that	  is	  nearly	  a	  decade	  old,	  including	  growth	  projections	  made	  before	  the	  2008	  economic	  downturn.	  
The	  2006	  CFP	  completely	  relied	  on	  impact	  fees	  for	  repayment	  of	  the	  project,	  increasing	  the	  fees	  by	  
5	  percent	  per	  year	  to	  increase	  revenues.	  This	  impact	  fee	  increase	  is	  not	  sufficient	  to	  repay	  the	  
WCWCD	  debt,	  as	  shown	  in	  Section	  4	  above.	  
	  
The	  plan	  also	  relied	  on	  an	  outdated	  cost	  estimate	  for	  the	  LPP	  project	  of	  $562	  million.	  Newer	  
documentation	  shows	  the	  project	  will	  cost	  between	  $1.4	  billion	  and	  $1.8	  billion.	  
	  
Despite	  these	  many	  problems,	  the	  WCWCD	  continues	  to	  rely	  on	  this	  plan	  to	  set	  their	  impact	  fee	  
schedule.	  Due	  to	  the	  decrease	  in	  expected	  new	  growth	  in	  the	  area	  and	  the	  higher	  LPP	  construction	  
costs,	  the	  fund	  is	  far	  behind	  where	  it	  should	  be	  to	  repay	  the	  project.	  The	  2006	  CFP	  projected	  the	  
Impact	  Fee	  Fund	  balance	  to	  be	  $113,770,522	  but	  in	  reality	  the	  2013	  WCWCDAFS	  showed	  the	  
district	  had	  only	  $44,839,323,	  61	  percent	  lower	  than	  planned	  in	  the	  2006	  CFP.	  
	  
6.	  ‘Pay-‐As-‐You-‐Go’	  Repayment	  Concept	  Creates	  Large	  Subsidy	  Funded	  by	  State	  Taxpayers	  
	  
In	  public	  discussions	  related	  to	  the	  repayment	  problems	  of	  the	  proposed	  Lake	  Powell	  Pipeline,	  
water	  officials	  from	  the	  Division	  of	  Water	  Resources	  and	  the	  WCWCD	  coined	  a	  repayment	  concept	  
called	  “Pay-‐As-‐You-‐Go.”	  In	  a	  2008	  correspondence	  between	  WCWCD	  and	  the	  Division	  of	  Water	  
Resources,	  the	  District’s	  General	  Manager	  outlined	  this	  pay-‐as-‐you-‐go	  concept,	  asking	  for	  
confirmation	  from	  the	  Division	  about	  the	  proposal.	  The	  concept	  would	  allow	  the	  WCWCD	  to	  defer	  
paying	  for	  the	  entire	  project	  by	  instead	  buying	  smaller	  portions	  of	  the	  Lake	  Powell	  Pipeline’s	  water,	  
which	  they	  refer	  to	  as	  “blocks.”	  According	  to	  these	  officials,	  the	  District	  would	  only	  pay	  the	  costs	  
and	  interest	  associated	  with	  one	  small	  block	  of	  water	  at	  a	  time.	  This	  would	  leave	  the	  rest	  of	  the	  
unused	  water	  and	  its	  costs	  to	  collect	  interest	  without	  any	  repayment	  for	  decades.	  This	  letter	  from	  
WCWCD’s	  general	  manager	  explicitly	  stated	  that	  he	  believed,	  	  
	  

“No	  interest	  would	  be	  charged	  until	  such	  time	  as	  the	  actual	  contract	  to	  take	  the	  water	  
occurs.”20	  

	  
This	  was	  echoed	  and	  confirmed	  in	  correspondence	  from	  the	  Division	  of	  Water	  Resources.21	  The	  
letters	  stated	  that	  WCWCD	  would	  not	  be	  required	  to	  pay	  interest	  on	  the	  entire	  project	  and	  would	  
only	  have	  to	  pay	  interest	  on	  small	  blocks	  of	  the	  project	  which	  could	  be	  purchased	  at	  any	  point	  
during	  the	  first	  50	  years	  after	  the	  project’s	  completion.	  This	  would	  defer	  paying	  interest	  on	  the	  
entire	  project,	  leaving	  the	  State	  of	  Utah	  holding	  billions	  of	  dollars	  of	  debt	  for	  an	  indeterminate	  
amount	  of	  time.	  
	  
	  
	  
	  
	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
19	  WCWCD	  Capital	  Facilities	  Plan,	  2006.	  
20	  August	  14,	  2008	  Letter	  from	  the	  General	  Manager	  of	  WCWCD	  to	  the	  Director	  of	  the	  Division	  of	  Water	  Resources.	  
21	  October	  14,	  2008	  Letter	  from	  the	  Director	  of	  the	  Division	  of	  Water	  Resources	  to	  the	  General	  Manager	  of	  WCWCD.	  
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Yet	  according	  to	  the	  LPP	  Development	  Act,	  	  
	  

“The	  board	  [of	  Water	  Resources]	  shall	  establish	  and	  charge	  a	  reasonable	  interest	  rate	  
for	  the	  unpaid	  balance	  of	  reimbursable	  preconstruction	  and	  construction	  costs.”22	  

	  
We	  interpret	  this	  to	  mean	  that	  if	  “Pay-‐As-‐You-‐Go”	  is	  allowed—and	  we	  do	  not	  know	  whether	  it	  is	  
allowed	  under	  the	  LPP	  Development	  Act—then	  any	  due-‐but-‐unpaid	  interest	  must	  be	  added	  to	  the	  
principal	  owed	  by	  WCWCD,	  so	  that	  the	  due-‐but-‐unpaid	  interest	  must	  be	  paid	  back	  later	  with	  
interest	  (a	  process	  called	  “negative	  amortization”).	  Our	  spreadsheet	  is	  constructed	  using	  this	  
assumption.	  By	  making	  the	  District’s	  repayment	  schedule	  to	  the	  State	  uncertain	  and	  conditional	  on	  
how	  the	  District’s	  wishes	  to	  take	  water	  during	  the	  next	  few	  decades,	  this	  “negative	  amortization”	  
interpretation	  of	  “Pay-‐As-‐You-‐Go”	  increases	  the	  uncertainty	  of	  the	  State’s	  financial	  condition	  during	  
those	  decades,	  to	  the	  detriment	  of	  the	  State	  and,	  potentially,	  to	  the	  detriment	  of	  the	  State’s	  bond	  
rating.	  	  
	  
In	  addition,	  if	  the	  District	  discovered	  the	  LPP	  water	  was	  not	  needed	  after	  all,	  as	  seems	  likely,	  the	  
District	  might	  never	  buy	  LPP	  water,	  leaving	  the	  State	  to	  pay	  all	  the	  costs	  of	  the	  project.	  In	  the	  free	  
market,	  a	  lender	  would	  not	  loan	  money	  without	  a	  documented	  income	  stream,	  and	  that	  would	  be	  a	  
prudent	  policy	  for	  the	  State	  of	  Utah	  to	  follow	  when	  it	  lends.	  
	  
The	  alternative	  to	  the	  “negative	  amortization”	  interpretation	  of	  “Pay-‐As-‐You-‐Go”	  is	  to	  forgive	  the	  
interest	  for	  the	  Lake	  Powell	  Pipeline.	  This	  scenario	  would	  be	  much	  worse	  for	  the	  State	  and	  its	  bond	  
rating	  since	  it	  would	  constitute	  an	  interest-‐free	  loan	  of	  billions	  of	  dollars	  for	  several	  decades	  from	  
Utah	  taxpayers	  to	  the	  District.	  Such	  a	  lending	  scenario	  is	  completely	  alien	  to	  free-‐market	  lenders	  
(except	  in	  bankruptcy	  proceedings,	  when	  attempting	  to	  recover	  funds	  that	  in	  hindsight	  were	  
imprudently	  lent).	  The	  only	  grounds	  upon	  which	  interest	  forgiveness	  could	  be	  justified	  would	  be	  as	  
a	  permanent	  subsidy	  from	  the	  State	  to	  the	  District,	  which	  would	  certainly	  violate	  the	  intent	  of	  the	  
LPP	  Development	  Act.	  Accordingly,	  the	  “permanent	  interest	  forgiveness”	  interpretation	  of	  “Pay-‐As-‐
You-‐Go”	  is	  irrelevant	  to	  LPP	  financing.	  
	  
7.	  Consideration	  of	  the	  Public	  Bond	  Market	  
	  
The	  USA	  has	  a	  deep	  and	  sophisticated	  municipal	  bond	  market	  whose	  participants	  are,	  for	  the	  most	  
part,	  better	  equipped	  than	  anyone	  else	  to	  decide	  whether	  repayment	  plans	  for	  a	  public	  project	  are	  
sound.	  The	  best	  solution	  would	  be	  for	  the	  WCWCD	  to	  go	  to	  those	  markets,	  instead	  of	  to	  the	  State	  of	  
Utah,	  for	  LPP	  financing.	  If	  the	  markets	  decide	  the	  WCWCD’s	  LPP	  financing	  scheme	  is	  sound,	  the	  
markets	  will	  happily	  supply	  the	  needed	  funds.	  Otherwise,	  the	  market	  will	  have	  judged	  the	  
WCWCD’s	  LPP	  financing	  scheme	  unsound,	  and	  that	  judgment	  should	  stand.	  
	  
	  

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
22	  Utah	  Code,	  Section	  73-‐28-‐403.	  	  
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GOPB	  Estimates 1990 2000 2010 2020 2030 2040 2050 2060
2005	  Estimate 48,978 91,090 168,078 279,864 415,510 559,670 709,674 860,378
2012	  Estimate 48,978 91,090 138,748 196,762 280,558 371,743 472,567 581,731
#	  Households	  (est.	  2012) 15,481 30,191 46,545 70,919 112,378 151,647 192,884 237,065

To	  solve	  for	  geometric	  growth	  rates:	  x_2060	  =	  x_2010	  *	  Exp(r	  *	  (2060-‐2010))	  and	  solve	  for	  r.
But	  that	  is	  for	  continuous	  compounding.	  	  For	  annual	  compounding: 190,520 change	  in	  households
	  	  	  	  	  x_2060	  =	  x_2010	  *	  (1+r)^(2060-‐2010)	  and	  solve	  for	  r. 0.03309412 Annually	  Compounded	  Household	  Growth	  Rate,	  2010-‐-‐2060
	  	  	  	  	  =>	  	  	  Exp[	  	  Ln(x_2060/x_2010)	  /	  (2060-‐2010)]	  -‐	  1	  	  =	  	  r. 0.02908183 Annually	  Compounded	  Population	  Growth	  Rate,	  2010-‐-‐2060
Also,	  for	  annual	  compounding,	  x_t	  =	  x_0	  *	  (1+r)^t	  implies	  that
	  	  	  	  x_(t+1)	  -‐	  x_t	  =	  x_0	  *	  (1+r)^t	  *	  r	  =	  x_t	  *	  r.

Source:	  GOPB	  2012	  Population	  Projections
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Data	  from	  the	  Draft	  Socioeconomics	  and	  Water	  Resource	  Economics	  Study	  Report 4.00% interest	  rate	  declared	  in	  the	  "First	  Scenario"	  (its	  N11)
4.00% interest	  rate	  declared	  in	  the	  "Second	  Scenario"	  (its	  N11)
4.00% interest	  rate	  used	  on	  this	  page	  for	  our	  calculations	  (not	  for	  the	  Draft	  Report	  calculations,	  which	  are	  B6,	  I6,	  B23,	  and	  I23)
2.50% FERC	  "escalation	  rate"	  (rate	  of	  benefit	  &	  cost	  increases)	  to	  be	  used	  in	  Scenario	  pages

Page	  5-‐3,	  Table	  5-‐1,	  No	  Pump	  Storage Page	  5-‐4,	  Table	  5-‐2,	  No	  Pump	  Storage
4.14% Discount	  Rate 3.00% Discount	  Rate
2.50% Escalation	  Rate 2.50% Escalation	  Rate For	  Washington	  County's	  share	  of	  these,	  see	  tab	  "Revenues	  and	  Expenses"

Avg.	  of	  2	  cases Avg.	  of	  2	  cases
PV,	  2010$ Annual,	  2026 PV,	  2015$ PV,	  2010$ Annual,	  2026 PV,	  2015$ Annual,	  2026 PV,	  2015$

Benefits Benefits Benefits disagreement	  (ratio)
Power-‐Inline 45,167,000 2,587,006 from	  equation	  5 Power-‐Inline 69,561,000 2,909,678 from	  equation	  5 2,748,342 Power-‐Inline 0.89

Power-‐Pump	  Stations 127,587,000 7,307,733 from	  equation	  5 Power-‐Pump	  Stations 197,255,000 8,251,011 from	  equation	  5 7,779,372 Power-‐Pump	  Stations 0.89
10,527,714 sum

Costs Costs Costs
Capital	  Construction 1,124,717,000 1,402,458,713 from	  equation	  6 Capital	  Construction 1,227,349,000 1,409,367,477 from	  equation	  6 1,405,913,095 Capital	  Construction 0.995098

Operation,	  Maintenance	  &	  Replacement 72,908,000 4,175,913 from	  equation	  5 Operation,	  Maintenance	  &	  Replacement 95,113,000 3,978,497 from	  equation	  5 4,077,205 Operation,	  Maintenance	  &	  Replacement 1.05
Power	  Opers. 284,353,000 16,286,737 from	  equation	  5 Power	  Opers. 435,664,000 18,223,458 from	  equation	  5 17,255,098 Power	  Opers. 0.89

Foregone	  Power 58,401,000 3,345,003 from	  equation	  5 Foregone	  Power 88,843,000 3,716,228 from	  equation	  5 3,530,616 Foregone	  Power 0.90
24,862,918 sum

Page	  5-‐5,	  Table	  5-‐3,	  Pump	  Storage	  Configuration Page	  5-‐6,	  Table	  5-‐4,	  Pump	  Storage	  Configuration
4.14% Discount	  Rate 3.00% Discount	  Rate
2.50% Escalation	  Rate 2.50% Escalation	  Rate

PV,	  2010$ Annual,	  2026 PV,	  2015$ PV,	  2010$ Annual,	  2026 PV,	  2015$
Benefits Benefits Benefits

Power-‐Inline 45,167,000 2,587,006 from	  equation	  5 Power-‐Inline 69,561,000 2,909,678 from	  equation	  5 2,748,342 Power-‐Inline 0.89
Power-‐Pump	  Stations 1,261,042,000 72,228,037 from	  equation	  5 Power-‐Pump	  Stations 1,785,425,000 74,682,825 from	  equation	  5 73,455,431 Power-‐Pump	  Stations 0.97

76,203,774 sum
Costs Costs Costs

Capital	  Construction 1,482,378,000 1,848,441,823 from	  equation	  6 Capital	  Construction 1,617,637,000 1,857,536,020 from	  equation	  6 1,852,988,922 Capital	  Construction 0.995104
Operation,	  Maintenance	  &	  Replacement 96,015,000 5,499,401 from	  equation	  5 Operation,	  Maintenance	  &	  Replacement 125,256,000 5,239,353 from	  equation	  5 5,369,377 Operation,	  Maintenance	  &	  Replacement 1.05

Power	  Opers. 284,353,000 16,286,737 from	  equation	  5 Power	  Opers. 435,664,000 18,223,458 from	  equation	  5 17,255,098 Power	  Opers. 0.89
Power	  Pump	  Station	  Opers. 700,345,000 40,113,291 from	  equation	  5 Power	  Pump	  Station	  Opers. 971,635,000 40,642,674 from	  equation	  5 40,377,983 Power	  Pump	  Station	  Opers. 0.99

Foregone	  Power 58,401,000 3,345,003 from	  equation	  5 Foregone	  Power 88,843,000 3,716,228 from	  equation	  5 3,530,616 Foregone	  Power 0.90
66,533,073 sum

Appendix B
Present Value Calculations
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Appendix C
WCWCD Revenues & Expenses

WCWCD	  Revenue	  Stream WCWCD	  Revenue	  Stream LPP	  Capital	  Costs
Source:	  2013	  WCWCD	  Audited	  Financial	  Statement Source:	  2013	  WCWCD	  Audited	  Financial	  Statement
Property	  Tax $9,938,660 Total	  Service	  Area	  Property	  Valuation $10,240,302,002 Long	  Term	  Debt KCWCD $53,200,000

2013	  Property	  Tax	  Collection	  Rate 0.000970544 Notes	  Payable $1,165,000 WCWCD $912,500,000 Source:	  Facts:	  Lake	  Powell	  Pipeline	  Project	  -‐	  WCWCD	  (2012)
Impact	  Fees Maximum	  Legal	  Property	  Tax	  Rate 0.001 GO	  Bonds $2,680,000 Total $965,700,000 0.94491043 WCWCD	  share	  of	  capital	  costs

Total $5,919,316	   Additional	  Revenue	  if	  use	  Max.	  Rate $301,642.00 Revenue	  Bonds $67,291,912

Total $71,136,912
FERC	  Low	  Cost	  Estimate	  for	  WCWCD	  
(Baseline	  NED	  Assumptions) $1,328,461,944 Source:	  2012	  Draft	  Study	  Report	  10:	  Socioeconomics	  and	  Water	  Resource	  Economics	  -‐	  Page	  5-‐3

Cost	  per	  ERU $6,102 Total	  with	  interest $94,317,144
FERC	  High	  Cost	  Estimate	  for	  WCWCD	  
(Pump	  Storage	  Social	  Time	  Preference) $1,750,908,555 Source:	  2012	  Draft	  Study	  Report	  10:	  Socioeconomics	  and	  Water	  Resource	  Economics	  -‐	  Page	  5-‐6

Total	  New	  2013	  ERU's 970 2013	  Debt	  Payments $7,026,322
Operating	  Expenses LPP	  Operation	  and	  Power	  Costs

Water	  Availability	  
Surcharge General	  Government $4,443,620
Fee/	  ERU $1.75 Water	  and	  Power	  Utilities $8,788,016
2013	  Total $1,248,977 Total	  Operating	  Expenses $13,231,636

Total	  ERU's 713,701
FERC	  Low	  Cost	  Estimate	  for	  WCWCD	  
(Baseline	  NED	  Assumptions) $23,493,231 Source:	  2012	  Draft	  Study	  Report	  10:	  Socioeconomics	  and	  Water	  Resource	  Economics	  -‐	  Page	  5-‐3

Total	  Expenses $20,257,958
FERC	  High	  Cost	  Estimate	  for	  WCWCD	  
(Pump	  Storage	  Social	  Time	  Preference) $62,867,794 Source:	  2012	  Draft	  Study	  Report	  10:	  Socioeconomics	  and	  Water	  Resource	  Economics	  -‐	  Page	  5-‐6

2013	  ERU	  Growth 0.001359199
LPP	  Annual	  Power	  Revenues

Operating	  Revenues
FERC	  Low	  Cost	  Estimate	  for	  WCWCD	  
(Baseline	  NED	  Assumptions) $9,947,747

Power	  sale	  revenue $926,134
FERC	  High	  Cost	  Estimate	  for	  WCWCD	  
(Pump	  Storage	  Social	  Time	  Preference) $72,005,740

water	  sales	  revenue $7,013,377
Water	  Development	  
and	  Connection	  Fees $1,379,171 $2,305,305
Total	  Operating	  
Revenues $9,318,682

Real	  Property
Acres 1000 Annual 1200 Annual
Low	  Value $50,000,000 $1,000,000 $60,000,000 $1,200,000
High	  Value $125,000,000 $2,500,000 $150,000,000 $3,000,000
Average $87,500,000 $1,750,000 $105,000,000 $2,100,000

Note:	  Equivalent	  Residential	  Unit	  (ERU)	  is	  the	  metric	  used	  to	  
determine	  cost	  of	  impact	  fee	  per	  lot,	  equivalent	  to	  1	  ERU	  per	  
10,000	  sq.	  ft.	  of	  irrigable	  land

Note:	  The	  Water	  Availability	  Surcharge	  is	  charged	  to	  all	  water	  
bills	  as	  a	  monthly	  fee

Note:	  Since	  WCWCD	  is	  responsible	  for	  94.5%	  (N5)	  of	  capital	  costs,	  it	  was	  assumed	  
they	  would	  be	  responsible	  for	  94.5%	  of	  OM&R	  costs.

According	  to	  page	  7	  of	  the	  2013	  WCWCDAFS	  the	  District	  has	  between	  
1000-‐1200	  acres	  in	  real	  property	  that	  can	  be	  sold	  at	  market	  value	  for	  
additional	  funds.	  	  The	  District	  claims	  this	  property	  is	  valued	  between	  

$50,000-‐$125,000	  per	  acre.

WCWCD	  Revenue	  Stream WCWCD	  Revenue	  Stream LPP	  Capital	  Costs
Source:	  2013	  WCWCD	  Audited	  Financial	  Statement Source:	  2013	  WCWCD	  Audited	  Financial	  Statement
Property	  Tax $9,938,660 Total	  Service	  Area	  Property	  Valuation $10,240,302,002 Long	  Term	  Debt KCWCD $53,200,000

2013	  Property	  Tax	  Collection	  Rate 0.000970544 Notes	  Payable $1,165,000 WCWCD $912,500,000 Source:	  Facts:	  Lake	  Powell	  Pipeline	  Project	  -‐	  WCWCD	  (2012)
Impact	  Fees Maximum	  Legal	  Property	  Tax	  Rate 0.001 GO	  Bonds $2,680,000 Total $965,700,000 0.94491043 WCWCD	  share	  of	  capital	  costs

Total $5,919,316	   Additional	  Revenue	  if	  use	  Max.	  Rate $301,642.00 Revenue	  Bonds $67,291,912

Total $71,136,912
FERC	  Low	  Cost	  Estimate	  for	  WCWCD	  
(Baseline	  NED	  Assumptions) $1,328,461,944 Source:	  2012	  Draft	  Study	  Report	  10:	  Socioeconomics	  and	  Water	  Resource	  Economics	  -‐	  Page	  5-‐3

Cost	  per	  ERU $6,102 Total	  with	  interest $94,317,144
FERC	  High	  Cost	  Estimate	  for	  WCWCD	  
(Pump	  Storage	  Social	  Time	  Preference) $1,750,908,555 Source:	  2012	  Draft	  Study	  Report	  10:	  Socioeconomics	  and	  Water	  Resource	  Economics	  -‐	  Page	  5-‐6

Total	  New	  2013	  ERU's 970 2013	  Debt	  Payments $7,026,322
Operating	  Expenses LPP	  Operation	  and	  Power	  Costs

Water	  Availability	  
Surcharge General	  Government $4,443,620
Fee/	  ERU $1.75 Water	  and	  Power	  Utilities $8,788,016
2013	  Total $1,248,977 Total	  Operating	  Expenses $13,231,636

Total	  ERU's 713,701
FERC	  Low	  Cost	  Estimate	  for	  WCWCD	  
(Baseline	  NED	  Assumptions) $23,493,231 Source:	  2012	  Draft	  Study	  Report	  10:	  Socioeconomics	  and	  Water	  Resource	  Economics	  -‐	  Page	  5-‐3

Total	  Expenses $20,257,958
FERC	  High	  Cost	  Estimate	  for	  WCWCD	  
(Pump	  Storage	  Social	  Time	  Preference) $62,867,794 Source:	  2012	  Draft	  Study	  Report	  10:	  Socioeconomics	  and	  Water	  Resource	  Economics	  -‐	  Page	  5-‐6

2013	  ERU	  Growth 0.001359199
LPP	  Annual	  Power	  Revenues

Operating	  Revenues
FERC	  Low	  Cost	  Estimate	  for	  WCWCD	  
(Baseline	  NED	  Assumptions) $9,947,747

Power	  sale	  revenue $926,134
FERC	  High	  Cost	  Estimate	  for	  WCWCD	  
(Pump	  Storage	  Social	  Time	  Preference) $72,005,740

water	  sales	  revenue $7,013,377
Water	  Development	  
and	  Connection	  Fees $1,379,171 $2,305,305
Total	  Operating	  
Revenues $9,318,682

Real	  Property
Acres 1000 Annual 1200 Annual
Low	  Value $50,000,000 $1,000,000 $60,000,000 $1,200,000
High	  Value $125,000,000 $2,500,000 $150,000,000 $3,000,000
Average $87,500,000 $1,750,000 $105,000,000 $2,100,000

Note:	  Equivalent	  Residential	  Unit	  (ERU)	  is	  the	  metric	  used	  to	  
determine	  cost	  of	  impact	  fee	  per	  lot,	  equivalent	  to	  1	  ERU	  per	  
10,000	  sq.	  ft.	  of	  irrigable	  land

Note:	  The	  Water	  Availability	  Surcharge	  is	  charged	  to	  all	  water	  
bills	  as	  a	  monthly	  fee

Note:	  Since	  WCWCD	  is	  responsible	  for	  94.5%	  (N5)	  of	  capital	  costs,	  it	  was	  assumed	  
they	  would	  be	  responsible	  for	  94.5%	  of	  OM&R	  costs.

According	  to	  page	  7	  of	  the	  2013	  WCWCDAFS	  the	  District	  has	  between	  
1000-‐1200	  acres	  in	  real	  property	  that	  can	  be	  sold	  at	  market	  value	  for	  
additional	  funds.	  	  The	  District	  claims	  this	  property	  is	  valued	  between	  

$50,000-‐$125,000	  per	  acre.
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$9,938,660 2013	  Property	  Tax	  Collections Scenario	  A Scenario	  B DSWRESR!i3	  gives	  the	  FERC	  "escalation	  rate"
$7,013,377 2013	  Water	  sale	  revenue	  Revenue FERC	  Low	  Cost FERC	  High	  Cost	  Estimate

$6,102 2013	  Impact	  Fee	  per	  ERU Cost	  Estimate $1,328,461,944 $1,750,908,555
0.03309 GOPB	  50-‐Year	  Household	  Growth	  Rate	  Projection LPP	  O&M	  Costs	  (Column	  K) $23,493,231 $62,867,794
1.03309 GOPB	  50-‐Year	  Household	  Growth	  Rate	  Projection,	  plus	  one. LPP	  Power	  sale	  revenue	  (Column	  F) $9,947,747	   $72,005,740	  

1.040 <-‐	  enter	  1	  plus	  assumed	  interest	  rate	  on	  reserves A <-‐	  enter	  A	  or	  B	  (capitalized)	  for	  which	  Scenario	  you	  want	  to	  analyze
Q	  ∝	  P^(-‐1/2)	  is	  the	  assumed	  demand	  curve,	  so	  revenues	  R	  =	  P^(1/2),	  so	  to	  increase	  R	  by	  a	  factor	  of	  "x"	  requires	  P	  to	  go	  up	  by	  a	  factor	  of	  "x^2". $1,328,461,944 Loan	  Amount

5.09324 If	  price	  rises	  by	  a	  factor	  >	  this,	  (Q_2060	  under	  new	  water	  price)	  <	  (Q_2010	  under	  current	  water	  price). 2064 year	  when	  all	  debt	  has	  to	  be	  paid	  back
Given	  unchanged	  impact	  fees:	  (see	  Column	  P) 2015 initial	  year	  of	  spreadsheet

3.20085 The	  factor	  by	  which	  water	  sale	  revenue	  needs	  to	  increase	  to	  eliminate	  the	  debt	  by	  2062,	  minus	  one 0 <-‐	  enter	  number	  of	  initial	  payment-‐free	  years	  (can	  be	  zero);	  water	  rates	  &	  impact	  fees	  don't	  change	  during	  this	  time
4.20085 The	  factor	  by	  which	  water	  sale	  revenue	  needs	  to	  increase	  to	  eliminate	  the	  debt	  by	  2062. 4% <-‐	  enter	  interest	  rate Total	  Expected	  Project	  Costs

17.64717 The	  factor	  by	  which	  water	  prices	  need	  to	  increase	  to	  eliminate	  the	  debt	  by	  2062. 50 years	  allowed	  for	  paying	  back	  the	  loan
Cost	  w/	  interest	  
and	  O&M $3,092,008,489

0.23805 The	  factor	  by	  which	  water	  demanded	  will	  change	  vs.	  base	  case	  when	  water	  prices	  rise	  enough	  to	  eliminate	  debt	  by	  2062	  (since	  revenue	  =	  PQ	  ∝	  	  B5^(-‐2t)	  Q^(-‐2)	  Q	  =	  B5^(-‐2t)	  (1/Q)	  ). $1,328,461,944 Loan	  Amount	  after	  initial	  years	  of	  negative	  amortization
minus	  power	  sale	  
revenue $3,092,008,489

Given	  unchanged	  water	  prices:	  (see	  Column	  R) 61,840,170 Annual	  Debt	  Service
2.46738 The	  factor	  by	  which	  Impact	  Fees	  need	  to	  increase	  to	  eliminate	  the	  debt	  by	  2062,	  minus	  one. If	  either	  this	  -‐> ($0) or	  this	  -‐> $0 is	  not	  zero,
3.46738 The	  factor	  by	  which	  Impact	  Fees	  need	  to	  increase	  to	  eliminate	  the	  debt	  by	  2062. click	  on	  this	  button	  -‐> to	  make	  them	  zero.
$21,158 2013	  average	  Impact	  Fee	  per	  ERU,	  if	  Impact	  Fees	  increased	  as	  much	  as	  needed	  to	  eliminate	  the	  debt	  by	  2062. (This	  will	  ensure	  that	  R75	  and	  T75	  change	  in	  order	  to	  make	  Q73,	  S73,	  and	  hence	  U73	  equal	  to	  zero.)

Given	  Split	  Between	  Impact	  Fees	  and	  Water	  Rates:	  (see	  Column	  T) 50% <-‐	  enter	  Impact	  Fees'	  portion	  of	  Split	  financing
2.60043 The	  factor	  by	  which	  water	  sale	  revenue	  needs	  to	  increase	  to	  eliminate	  the	  debt	  by	  2062. 50% Water	  Rates
6.76222 The	  factor	  by	  which	  water	  prices	  need	  to	  increase	  to	  eliminate	  the	  debt	  by	  2062.
2.23369 The	  factor	  by	  which	  Impact	  Fees	  need	  to	  increase	  to	  eliminate	  the	  debt	  by	  2062. 0.38 The	  factor	  by	  which	  water	  demanded	  will	  change	  vs.	  base	  case	  if	  water	  prices	  behave	  this	  way.
$13,630 2013	  average	  Impact	  Fee	  per	  ERU,	  if	  Impact	  Fees	  increased	  as	  much	  as	  needed	  to	  eliminate	  the	  debt	  by	  2062.

Year
Property	  

Taxes
Water	  sale	  

revenue

Power	  sale	  
revenue	  and	  
Surcharges Impact	  Fees

Real	  Estate	  
sale	  revenue

LPP	  Power	  sale	  
revenue

TOTAL	  
REVENUES	  

Annual	  Debt	  
Service	  on	  

Existing	  Debt
Existing	  O&M	  

Costs
Annual	  LPP	  Debt	  

Service LPP	  O&M	  Costs
Total	  Annual	  
Debt	  Service TOTAL	  EXPENSES

Net	  Annual	  
Surplus	  (Deficit)	  

Cumulative	  	  
Surplus	  (Deficit)	  	  

Repayment	  Option	  1:	  
Annual	  Surplus	  

(Deficit)	  w/	  Increased	  
Water	  Rate	  sale	  

revenue

Repayment	  Option	  
1:	  Cumulative	  

Surplus	  (Deficit)	  w/	  	  
Increased	  Water	  

Rate	  sale	  revenue

Repayment	  
Option	  2:	  Annual	  
Surplus	  (Deficit)	  

w/	  Increased	  
Impact	  Fees

Repayment	  
Option	  2:	  

Cumulative	  
Surplus	  (Deficit)	  
w/	  	  Increased	  
Impact	  Fees

Repayment	  Option	  
3:	  Annual	  Surplus	  
(Deficit)	  w/	  	  50/50	  

Split	  Between	  
Impact	  Fees	  and	  

Water	  Rates

Repayment	  Option	  
3:	  Cumulative	  

Surplus	  (Deficit)	  w/	  
Split	  Between	  

Impact	  Fees	  and	  
Water	  Rates

2015 $10,267,571 $7,245,479	   $2,381,597	   $9,399,311	   $15,000,000	   $0 $44,293,958 $7,026,322 $13,231,636 $61,840,170 $0 $68,866,492 $82,098,128 ($37,804,170) ($37,804,170) ($14,612,457) ($14,612,457) ($14,612,457) ($14,612,457) ($14,612,457) ($14,612,457)
2016 $10,607,367 $7,485,261	   $2,460,414	   $9,710,373	   $15,000,000	   $0 $45,263,415 $7,039,458 $13,669,525 $61,840,170 $0 $68,866,492 $82,536,017 ($37,272,602) ($76,588,938) ($13,313,379) ($28,510,334) ($13,313,379) ($28,510,334) ($13,313,379) ($28,510,334)
2017 $10,958,409 $7,732,979	   $2,541,839	   $10,031,729	   $15,000,000	   $0 $46,264,956 $7,048,107 $14,121,906 $61,840,170 $0 $68,879,628 $83,001,534 ($36,736,577) ($116,389,073) ($11,984,446) ($41,635,193) ($11,984,446) ($41,635,193) ($11,984,446) ($41,635,193)
2018 $11,321,068 $7,988,895	   $2,625,959	   $10,363,720	   $15,000,000	   $0 $47,299,643 $7,048,318 $14,589,258 $61,840,170 $0 $68,888,277 $83,477,535 ($36,177,892) ($157,222,529) ($10,606,611) ($53,907,212) ($10,606,611) ($53,907,212) ($10,606,611) ($53,907,212)
2019 $11,695,728 $8,253,281	   $2,712,863	   $10,706,699	   $15,000,000	   $0 $48,368,571 $7,050,648 $15,072,077 $61,840,170 $0 $68,888,488 $83,960,565 ($35,591,994) ($199,103,424) ($9,174,453) ($65,237,954) ($9,174,453) ($65,237,954) ($9,174,453) ($65,237,954)
2020 $12,082,788 $8,526,416	   $2,802,643	   $11,061,027	   $15,000,000	   $0 $49,472,874 $6,451,090 $15,570,874 $61,840,170 $0 $68,890,818 $84,461,692 ($34,988,818) ($242,056,378) ($7,697,012) ($75,544,483) ($7,697,012) ($75,544,483) ($7,697,012) ($75,544,483)
2021 $12,482,657 $8,808,590	   $2,895,394	   $11,427,082	   $15,000,000	   $0 $50,613,723 $6,456,332 $16,086,178 $61,840,170 $0 $68,291,260 $84,377,438 ($33,763,715) ($285,502,348) ($5,568,711) ($84,134,973) ($5,568,711) ($84,134,973) ($5,568,711) ($84,134,973)
2022 $12,895,760 $9,100,103	   $2,991,214	   $11,805,251	   $15,000,000	   $0 $51,792,328 $6,138,580 $16,618,536 $61,840,170 $0 $68,296,502 $84,915,038 ($33,122,710) ($330,045,151) ($3,994,617) ($91,494,989) ($3,994,617) ($91,494,989) ($3,994,617) ($91,494,989)
2023 $13,322,534 $9,401,262	   $3,090,206	   $12,195,936	   $15,000,000	   $0 $53,009,938 $5,095,230 $17,168,512 $61,840,170 $0 $67,978,750 $85,147,262 ($32,137,324) ($375,384,281) ($2,045,263) ($97,200,052) ($2,045,263) ($97,200,052) ($2,045,263) ($97,200,052)
2024 $13,763,431 $9,712,389	   $3,192,473	   $12,599,550	   $15,000,000	   $0 $54,267,843 $5,101,740 $17,736,688 $61,840,170 $0 $66,935,400 $84,672,088 ($30,404,245) ($420,803,898) $683,686 ($100,404,368) $683,686 ($100,404,368) $683,686 ($100,404,368)
2025 $14,218,920 $10,033,812	   $3,298,125	   $13,016,520	   $0 $0 $40,567,377 $5,109,185 $18,323,668 $61,840,170 $0 $66,941,910 $85,265,578 ($44,698,201) ($482,334,255) ($12,581,442) ($117,001,984) ($12,581,442) ($117,001,984) ($12,581,442) ($117,001,984)
2026 $14,689,482 $10,365,872	   $3,407,274	   $13,447,291	   $0 $9,947,747	   $51,857,666 $5,099,965 $18,930,074 $61,840,170 $23,493,231	   $66,949,355 $109,372,659 ($57,514,994) ($559,142,618) ($24,335,359) ($146,017,423) ($24,335,359) ($146,017,423) ($24,335,359) ($146,017,423)
2027 $15,175,618 $10,708,921	   $3,520,035	   $13,892,317	   $0 $10,345,657	   $53,642,548 $3,178,350 $19,556,548 $61,840,170 $24,432,960	   $66,940,135 $110,929,643 ($57,287,095) ($638,795,418) ($23,009,410) ($174,867,529) ($23,009,410) ($174,867,529) ($23,009,410) ($174,867,529)
2028 $15,677,841 $11,063,324	   $3,636,527	   $14,352,071	   $0 $10,759,483	   $55,489,246 $3,178,995 $20,203,755 $61,840,170 $25,410,278	   $65,018,520 $110,632,553 ($55,143,307) ($719,490,542) ($19,731,232) ($201,593,462) ($19,731,232) ($201,593,462) ($19,731,232) ($201,593,462)
2029 $16,196,686 $11,429,455	   $3,756,875	   $14,827,040	   $0 $11,189,862	   $57,399,917 $3,188,875 $20,872,380 $61,840,170 $26,426,689	   $65,019,165 $112,318,234 ($54,918,317) ($803,188,480) ($18,334,311) ($227,991,511) ($18,334,311) ($227,991,511) ($18,334,311) ($227,991,511)
2030 $16,732,701 $11,807,702	   $3,881,205	   $15,317,728	   $0 $11,637,457	   $59,376,793 $1,786,290 $21,563,133 $61,840,170 $27,483,757	   $65,029,045 $114,075,935 ($54,699,142) ($890,015,162) ($16,904,420) ($254,015,592) ($16,904,420) ($254,015,592) ($16,904,420) ($254,015,592)
2031 $17,286,455 $12,198,468	   $4,009,650	   $15,824,654	   $0 $12,102,955	   $61,422,182 $1,610,460 $22,276,746 $61,840,170 $28,583,107	   $63,626,460 $114,486,313 ($53,064,131) ($978,679,899) ($14,018,626) ($278,194,842) ($14,018,626) ($278,194,842) ($14,018,626) ($278,194,842)
2032 $17,858,535 $12,602,165	   $4,142,346	   $16,348,357	   $0 $12,587,073	   $63,538,477 $1,610,460 $23,013,975 $61,840,170 $29,726,432	   $63,450,630 $116,191,037 ($52,652,560) ($1,070,479,655) ($12,314,879) ($301,637,514) ($12,314,879) ($301,637,514) ($12,314,879) ($301,637,514)
2033 $18,449,547 $13,019,223	   $4,279,433	   $16,889,392	   $0 $13,090,556	   $65,728,151 $1,610,460 $23,775,602 $61,840,170 $30,915,489	   $63,450,630 $118,141,721 ($52,413,570) ($1,165,712,410) ($10,740,949) ($324,443,963) ($10,740,949) ($324,443,963) ($10,740,949) ($324,443,963)
2034 $19,060,118 $13,450,082	   $4,421,057	   $17,448,331	   $0 $13,614,179	   $67,993,768 $1,610,460 $24,562,435 $61,840,170 $32,152,108	   $63,450,630 $120,165,173 ($52,171,405) ($1,264,512,312) ($9,119,665) ($346,541,387) ($9,119,665) ($346,541,387) ($9,119,665) ($346,541,387)
2035 $19,690,896 $13,895,201	   $4,567,368	   $18,025,768	   $0 $14,158,746	   $70,337,980 $110,460 $25,375,307 $61,840,170 $33,438,193	   $63,450,630 $122,264,130 ($51,926,150) ($1,367,018,954) ($7,449,651) ($367,852,693) ($7,449,651) ($367,852,693) ($7,449,651) ($367,852,693)
2036 $20,342,549 $14,355,050	   $4,718,521	   $18,622,315	   $0 $14,725,096	   $72,763,532 $110,460 $26,215,080 $61,840,170 $34,775,720	   $61,950,630 $122,941,431 ($50,177,899) ($1,471,877,611) ($4,229,489) ($386,796,290) ($4,229,489) ($386,796,290) ($4,229,489) ($386,796,290)
2037 $21,015,768 $14,830,118	   $4,874,677	   $19,238,604	   $0 $15,314,099	   $75,273,266 $110,460 $27,082,645 $61,840,170 $36,166,749	   $61,950,630 $125,200,024 ($49,926,758) ($1,580,679,473) ($2,457,727) ($404,725,868) ($2,457,727) ($404,725,868) ($2,457,727) ($404,725,868)
2038 $21,711,266 $15,320,908	   $5,036,000	   $19,875,289	   $0 $15,926,663	   $77,870,126 $110,460 $27,978,922 $61,840,170 $37,613,419	   $61,950,630 $127,542,971 ($49,672,845) ($1,693,579,497) ($632,868) ($421,547,771) ($632,868) ($421,547,771) ($632,868) ($421,547,771)
2039 $22,429,781 $15,827,940	   $5,202,662	   $20,533,044	   $0 $16,563,730	   $80,557,157 $110,460 $28,904,859 $61,840,170 $39,117,956	   $61,950,630 $129,973,445 ($49,416,288) ($1,810,738,965) $1,246,623 ($437,163,058) $1,246,623 ($437,163,058) $1,246,623 ($437,163,058)
2040 $23,172,075 $16,351,751	   $5,374,839	   $21,212,567	   $0 $17,226,279	   $83,337,512 $110,460 $29,861,440 $61,840,170 $40,682,674	   $61,950,630 $132,494,744 ($49,157,232) ($1,932,325,755) $3,182,324 ($451,467,257) $3,182,324 ($451,467,257) $3,182,324 ($451,467,257)
2041 $23,938,934 $16,892,898	   $5,552,715	   $21,914,578	   $0 $17,915,330	   $86,214,456 $110,460 $30,849,678 $61,840,170 $42,309,981	   $61,950,630 $135,110,289 ($48,895,833) ($2,058,514,619) $5,175,854 ($464,350,093) $5,175,854 ($464,350,093) $5,175,854 ($464,350,093)
2042 $24,731,172 $17,451,954	   $5,736,477	   $22,639,822	   $0 $18,631,943	   $89,191,368 $110,460 $31,870,621 $61,840,170 $44,002,380	   $61,950,630 $137,823,631 ($48,632,263) ($2,189,487,466) $7,228,879 ($475,695,217) $7,228,879 ($475,695,217) $7,228,879 ($475,695,217)
2043 $25,549,628 $18,029,511	   $5,926,321	   $23,389,067	   $0 $19,377,221	   $92,271,748 $110,460 $32,925,351 $61,840,170 $45,762,476	   $61,950,630 $140,638,456 ($48,366,708) ($2,325,433,673) $9,343,109 ($485,379,918) $9,343,109 ($485,379,918) $9,343,109 ($485,379,918)
2044 $26,395,171 $18,626,181	   $6,122,447	   $24,163,107	   $0 $20,152,310	   $95,459,217 $110,460 $34,014,986 $61,840,170 $47,592,975	   $61,950,630 $143,558,591 ($48,099,374) ($2,466,550,394) $11,520,298 ($493,274,816) $11,520,298 ($493,274,816) $11,520,298 ($493,274,816)
2045 $27,268,696 $19,242,598	   $6,325,064	   $24,962,764	   $0 $20,958,402	   $98,757,524 $110,460 $35,140,682 $61,840,170 $49,496,694	   $61,950,630 $146,588,006 ($47,830,481) ($2,613,042,891) $13,762,252 ($499,243,557) $13,762,252 ($499,243,557) $13,762,252 ($499,243,557)
2046 $28,171,129 $19,879,415	   $6,534,386	   $25,788,884	   $0 $21,796,739	   $102,170,554 $110,460 $36,303,632 $61,840,170 $51,476,561	   $61,950,630 $149,730,823 ($47,560,269) ($2,765,124,876) $16,070,821 ($503,142,478) $16,070,821 ($503,142,478) $16,070,821 ($503,142,478)
2047 $29,103,428 $20,537,307	   $6,750,636	   $26,642,345	   $0 $22,668,608	   $105,702,324 $110,460 $37,505,069 $61,840,170 $53,535,624	   $61,950,630 $152,991,322 ($47,288,999) ($2,923,018,870) $18,447,906 ($504,820,272) $18,447,906 ($504,820,272) $18,447,906 ($504,820,272)
2048 $30,066,580 $21,216,971	   $6,974,042	   $27,524,050	   $0 $23,575,352	   $109,356,995 $110,460 $38,746,266 $61,840,170 $55,677,049	   $61,950,630 $156,373,944 ($47,016,949) ($3,086,956,574) $20,895,461 ($504,117,622) $20,895,461 ($504,117,622) $20,895,461 ($504,117,622)
2049 $31,061,607 $21,919,128	   $7,204,842	   $28,434,934	   $0 $24,518,367	   $113,138,877 $110,460 $40,028,539 $61,840,170 $57,904,131	   $61,950,630 $159,883,300 ($46,744,422) ($3,257,179,259) $23,415,488 ($500,866,839) $23,415,488 ($500,866,839) $23,415,488 ($500,866,839)
2050 $32,089,563 $22,644,522	   $7,443,280	   $29,375,963	   $0 $25,499,101	   $117,052,429 $110,460 $41,353,248 $61,840,170 $60,220,296	   $61,950,630 $163,524,174 ($46,471,745) ($3,433,938,174) $26,010,046 ($494,891,466) $26,010,046 ($494,891,466) $26,010,046 ($494,891,466)
2051 $33,151,539 $23,393,922	   $7,689,609	   $30,348,134	   $0 $26,519,065	   $121,102,270 $110,460 $42,721,797 $61,840,170 $62,629,108	   $61,950,630 $167,301,535 ($46,199,265) ($3,617,494,966) $28,681,246 ($486,005,878) $28,681,246 ($486,005,878) $28,681,246 ($486,005,878)
2052 $34,248,660 $24,168,124	   $7,944,090	   $31,352,479	   $0 $27,579,828	   $125,293,180 $0 $44,135,638 $61,840,170 $65,134,272	   $61,950,630 $171,220,539 ($45,927,359) ($3,808,122,124) $31,431,256 ($474,014,857) $31,431,256 ($474,014,857) $31,431,256 ($474,014,857)
2053 $35,382,089 $24,967,946	   $8,206,992	   $32,390,062	   $0 $28,683,021	   $129,630,110 $0 $45,596,268 $61,840,170 $67,739,643	   $61,840,170 $175,176,080 ($45,545,970) ($4,005,992,979) $34,372,761 ($458,602,690) $34,372,761 ($458,602,690) $34,372,761 ($458,602,690)
2054 $36,553,028 $25,794,238	   $8,478,596	   $33,461,982	   $0 $29,830,342	   $134,118,186 $0 $47,105,236 $61,840,170 $70,449,229	   $61,840,170 $179,394,634 ($45,276,448) ($4,211,509,147) $37,287,122 ($439,659,676) $37,287,122 ($439,659,676) $37,287,122 ($439,659,676)
2055 $37,762,718 $26,647,876	   $8,759,187	   $34,569,377	   $0 $31,023,556	   $138,762,713 $0 $48,664,142 $61,840,170 $73,267,198	   $61,840,170 $183,771,509 ($45,008,796) ($4,424,978,309) $40,287,143 ($416,958,920) $40,287,143 ($416,958,920) $40,287,143 ($416,958,920)
2056 $39,012,442 $27,529,764	   $9,049,065	   $35,713,420	   $0 $32,264,498	   $143,569,188 $0 $50,274,639 $61,840,170 $76,197,886	   $61,840,170 $188,312,694 ($44,743,506) ($4,646,720,947) $43,375,227 ($390,262,050) $43,375,227 ($390,262,050) $43,375,227 ($390,262,050)
2057 $40,303,524 $28,440,837	   $9,348,535	   $36,895,324	   $0 $33,555,078	   $148,543,298 $0 $51,938,433 $61,840,170 $79,245,801	   $61,840,170 $193,024,404 ($44,481,106) ($4,877,070,892) $46,553,838 ($359,318,694) $46,553,838 ($359,318,694) $46,553,838 ($359,318,694)
2058 $41,637,334 $29,382,061	   $9,657,917	   $38,116,342	   $0 $34,897,281	   $153,690,935 $0 $53,657,290 $61,840,170 $82,415,633	   $61,840,170 $197,913,093 ($44,222,158) ($5,116,375,885) $49,825,507 ($323,865,934) $49,825,507 ($323,865,934) $49,825,507 ($323,865,934)
2059 $43,015,284 $30,354,435	   $9,977,537	   $39,377,769	   $0 $36,293,172	   $159,018,197 $0 $55,433,030 $61,840,170 $85,712,258	   $61,840,170 $202,985,459 ($43,967,262) ($5,364,998,183) $53,192,828 ($283,627,743) $53,192,828 ($283,627,743) $53,192,828 ($283,627,743)
2060 $44,438,837 $31,358,988	   $10,307,735	   $40,680,941	   $0 $37,744,899	   $164,531,400 $0 $57,267,538 $61,840,170 $89,140,749	   $61,840,170 $208,248,456 ($43,717,056) ($5,623,315,166) $56,658,461 ($238,314,392) $56,658,461 ($238,314,392) $56,658,461 ($238,314,392)
2061 $45,909,501 $32,396,786	   $10,648,860	   $42,027,241	   $0 $39,254,695	   $170,237,083 $0 $59,162,756 $61,840,170 $92,706,379	   $61,840,170 $213,709,305 ($43,472,222) ($5,891,719,994) $60,225,135 ($187,621,833) $60,225,135 ($187,621,833) $60,225,135 ($187,621,833)
2062 $47,428,836 $33,468,929	   $11,001,275	   $43,418,095	   $0 $40,824,883	   $176,142,017 $0 $61,120,695 $61,840,170 $96,414,634	   $61,840,170 $219,375,499 ($43,233,482) ($6,170,622,276) $63,895,647 ($131,231,060) $63,895,647 ($131,231,060) $63,895,647 ($131,231,060)
2063 $48,998,451 $34,576,554	   $11,365,352	   $44,854,979	   $0 $42,457,878	   $182,253,214 $0 $63,143,431 $61,840,170 $100,271,219	   $61,840,170 $225,254,820 ($43,001,606) ($6,460,448,773) $67,672,866 ($68,807,436) $67,672,866 ($68,807,436) $67,672,866 ($68,807,436)
2064 $50,620,011 $35,720,834	   $11,741,479	   $46,339,415	   $0 $44,156,193	   $188,577,932 $0 $65,233,107 $61,840,170 $104,282,068	   $61,840,170 $231,355,345 ($42,777,413) ($6,761,644,137) $71,559,733 ($0) $71,559,733 $0 $71,559,733 ($0)

$150,000,000 $3,092,008,489
Estimated	  Factors	  to	  make	  Final-‐Year	  Debt	  (the	  blue	  cells)	  almost	  zero: 3.20085321 0 2.46738435

RECALCULATE	  

Scenario 1 - $1.4B Cost Option

Appendix D
Repayment Obligation Scenarios

17

20160302-5018 FERC PDF (Unofficial) 3/1/2016 8:02:42 PM



Scenario 2 - $1.8B Cost Option
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AA BB CC DD EE FF GG HH II JJ KK LL MM NN OO PP QQ RR SS TT UU VV
$9,938,660 2013	  Property	  Tax	  Collections Scenario	  A Scenario	  B DSWRESR!i3	  gives	  the	  FERC	  "escalation	  rate"
$7,013,377 2013	  Water	  sale	  revenue	  Revenue FERC	  Low	  Cost FERC	  High	  Cost	  Estimate

$6,102 2013	  Impact	  Fee	  per	  ERU Cost	  Estimate $1,328,461,944 $1,750,908,555
0.03309 GOPB	  50-‐Year	  Household	  Growth	  Rate	  Projection LPP	  O&M	  Costs	  (Column	  K) $23,493,231 $62,867,794
1.03309 GOPB	  50-‐Year	  Household	  Growth	  Rate	  Projection,	  plus	  one. LPP	  Power	  sale	  revenue	  (Column	  F) $9,947,747	   $72,005,740	  

1.040 <-‐	  enter	  1	  plus	  assumed	  interest	  rate	  on	  reserves B <-‐	  enter	  A	  or	  B	  (capitalized)	  for	  which	  Scenario	  you	  want	  to	  analyze
Q	  ∝	  P^(-‐1/2)	  is	  the	  assumed	  demand	  curve,	  so	  revenues	  R	  =	  P^(1/2),	  so	  to	  increase	  R	  by	  a	  factor	  of	  "x"	  requires	  P	  to	  go	  up	  by	  a	  factor	  of	  "x^2". $1,750,908,555 Loan	  Amount

5.09324 If	  price	  rises	  by	  a	  factor	  >	  this,	  (Q_2060	  under	  new	  water	  price)	  <	  (Q_2010	  under	  current	  water	  price). 2064 year	  when	  all	  debt	  has	  to	  be	  paid	  back
Given	  unchanged	  impact	  fees:	  (see	  Column	  P) 2015 initial	  year	  of	  spreadsheet

3.57688 The	  factor	  by	  which	  water	  sale	  revenue	  need	  to	  increase	  to	  eliminate	  the	  debt	  by	  2062,	  minus	  one 10 <-‐	  enter	  number	  of	  initial	  payment-‐free	  years	  (can	  be	  zero);	  water	  rates	  &	  impact	  fees	  don't	  change	  during	  this	  time
4.57688 The	  factor	  by	  which	  water	  sale	  revenue	  need	  to	  increase	  to	  eliminate	  the	  debt	  by	  2062. 4% <-‐	  enter	  interest	  rate Total	  Expected	  Project	  Costs

20.94781 The	  factor	  by	  which	  water	  prices	  need	  to	  increase	  to	  eliminate	  the	  debt	  by	  2062. 40 years	  allowed	  for	  paying	  back	  the	  loan
Cost	  w/	  interest	  and	  
O&M $5,237,815,370

0.21849 The	  factor	  by	  which	  water	  demanded	  will	  change	  vs.	  base	  case	  when	  water	  prices	  rise	  enough	  to	  eliminate	  debt	  by	  2062	  (since	  revenue	  =	  PQ	  ∝	  	  B5^(-‐2t)	  Q^(-‐2)	  Q	  =	  B5^(-‐2t)	  (1/Q)	  ). $2,591,772,381 Loan	  Amount	  after	  initial	  years	  of	  negative	  amortization
minus	  power	  sale	  
revenue $5,237,815,370

Given	  unchanged	  water	  prices:	  (see	  Column	  R) 130,945,384 Annual	  Debt	  Service
2.75724 The	  factor	  by	  which	  Impact	  Fees	  need	  to	  increase	  to	  eliminate	  the	  debt	  by	  2062,	  minus	  one. If	  either	  this	  -‐> $0 or	  this	  -‐> $0 is	  not	  zero,
3.75724 The	  factor	  by	  which	  Impact	  Fees	  need	  to	  increase	  to	  eliminate	  the	  debt	  by	  2062. click	  on	  this	  button	  -‐> to	  make	  them	  zero.
$22,927 2013	  average	  Impact	  Fee	  per	  ERU,	  if	  Impact	  Fees	  increased	  as	  much	  as	  needed	  to	  eliminate	  the	  debt	  by	  2062. (This	  will	  ensure	  that	  R75	  and	  T75	  change	  in	  order	  to	  make	  Q73,	  S73,	  and	  hence	  U73	  equal	  to	  zero.)

Given	  Split	  Between	  Impact	  Fees	  and	  Water	  Rates:	  (see	  Column	  T) 50% <-‐	  enter	  Impact	  Fees'	  portion	  of	  Split	  financing
2.78844 The	  factor	  by	  which	  water	  sale	  revenue	  needs	  to	  increase	  to	  eliminate	  the	  debt	  by	  2062. 50% Water	  Rates
7.77539 The	  factor	  by	  which	  water	  prices	  need	  to	  increase	  to	  eliminate	  the	  debt	  by	  2062.
2.37862 The	  factor	  by	  which	  Impact	  Fees	  need	  to	  increase	  to	  eliminate	  the	  debt	  by	  2062. 0.36 The	  factor	  by	  which	  water	  demanded	  will	  change	  vs.	  base	  case	  if	  water	  prices	  behave	  this	  way.
$14,514 2013	  average	  Impact	  Fee	  per	  ERU,	  if	  Impact	  Fees	  increased	  as	  much	  as	  needed	  to	  eliminate	  the	  debt	  by	  2062.

Year
Property	  

Taxes
Water	  sale	  

revenue

Power	  sale	  
revenue	  and	  
Surcharges Impact	  Fees

Real	  Estate	  
sale	  revenue

LPP	  Power	  sale	  
revenue

TOTAL	  
REVENUES	  

Annual	  Debt	  
Service	  on	  

Existing	  Debt
Existing	  O&M	  

Costs
Annual	  LPP	  Debt	  

Service LPP	  O&M	  Costs
Total	  Annual	  
Debt	  Service TOTAL	  EXPENSES

Net	  Annual	  
Surplus	  (Deficit)	  

Cumulative	  	  
Surplus	  (Deficit)	  	  

Repayment	  Option	  1:	  
Annual	  Surplus	  

(Deficit)	  w/	  Increased	  
Water	  Rate	  sale	  

revenue

Repayment	  Option	  
1:	  Cumulative	  

Surplus	  (Deficit)	  w/	  	  
Increased	  Water	  

Rate	  sale	  revenue

Repayment	  
Option	  2:	  Annual	  
Surplus	  (Deficit)	  

w/	  Increased	  
Impact	  Fees

Repayment	  
Option	  2:	  

Cumulative	  
Surplus	  (Deficit)	  
w/	  	  Increased	  
Impact	  Fees

Repayment	  Option	  
3:	  Annual	  Surplus	  
(Deficit)	  w/	  	  50/50	  

Split	  Between	  
Impact	  Fees	  and	  

Water	  Rates

Repayment	  Option	  
3:	  Cumulative	  

Surplus	  (Deficit)	  w/	  
Split	  Between	  

Impact	  Fees	  and	  
Water	  Rates

2015 $10,267,571 $7,245,479	   $2,381,597	   $9,399,311	   $15,000,000	   $0 $44,293,958 $7,026,322 $13,231,636 $0 $0 $7,026,322 $20,257,958 $24,036,000 $24,036,000 $24,036,000 $24,036,000 $24,036,000 $24,036,000 $24,036,000 $24,036,000
2016 $10,607,367 $7,485,261	   $2,460,414	   $9,710,373	   $15,000,000	   $0 $45,263,415 $7,039,458 $13,669,525 $0 $0 $7,026,322 $20,695,847 $24,567,568 $49,565,008 $24,567,568 $49,565,008 $24,567,568 $49,565,008 $24,567,568 $49,565,008
2017 $10,958,409 $7,732,979	   $2,541,839	   $10,031,729	   $15,000,000	   $0 $46,264,956 $7,048,107 $14,121,906 $0 $0 $7,039,458 $21,161,364 $25,103,592 $76,651,201 $25,103,592 $76,651,201 $25,103,592 $76,651,201 $25,103,592 $76,651,201
2018 $11,321,068 $7,988,895	   $2,625,959	   $10,363,720	   $15,000,000	   $0 $47,299,643 $7,048,318 $14,589,258 $0 $0 $7,048,107 $21,637,365 $25,662,277 $105,379,526 $25,662,277 $105,379,526 $25,662,277 $105,379,526 $25,662,277 $105,379,526
2019 $11,695,728 $8,253,281	   $2,712,863	   $10,706,699	   $15,000,000	   $0 $48,368,571 $7,050,648 $15,072,077 $0 $0 $7,048,318 $22,120,395 $26,248,176 $135,842,883 $26,248,176 $135,842,883 $26,248,176 $135,842,883 $26,248,176 $135,842,883
2020 $12,082,788 $8,526,416	   $2,802,643	   $11,061,027	   $15,000,000	   $0 $49,472,874 $6,451,090 $15,570,874 $0 $0 $7,050,648 $22,621,522 $26,851,352 $168,127,951 $26,851,352 $168,127,951 $26,851,352 $168,127,951 $26,851,352 $168,127,951
2021 $12,482,657 $8,808,590	   $2,895,394	   $11,427,082	   $15,000,000	   $0 $50,613,723 $6,456,332 $16,086,178 $0 $0 $6,451,090 $22,537,268 $28,076,455 $202,929,524 $28,076,455 $202,929,524 $28,076,455 $202,929,524 $28,076,455 $202,929,524
2022 $12,895,760 $9,100,103	   $2,991,214	   $11,805,251	   $15,000,000	   $0 $51,792,328 $6,138,580 $16,618,536 $0 $0 $6,456,332 $23,074,868 $28,717,460 $239,764,165 $28,717,460 $239,764,165 $28,717,460 $239,764,165 $28,717,460 $239,764,165
2023 $13,322,534 $9,401,262	   $3,090,206	   $12,195,936	   $15,000,000	   $0 $53,009,938 $5,095,230 $17,168,512 $0 $0 $6,138,580 $23,307,092 $29,702,846 $279,057,577 $29,702,846 $279,057,577 $29,702,846 $279,057,577 $29,702,846 $279,057,577
2024 $13,763,431 $9,712,389	   $3,192,473	   $12,599,550	   $15,000,000	   $0 $54,267,843 $5,101,740 $17,736,688 $0 $0 $5,095,230 $22,831,918 $31,435,924 $321,655,805 $31,435,924 $321,655,805 $31,435,924 $321,655,805 $31,435,924 $321,655,805
2025 $14,218,920 $10,033,812	   $3,298,125	   $13,016,520	   $0 $0 $40,567,377 $5,109,185 $18,323,668 $130,945,384 $0 $136,047,124 $154,370,793 ($113,803,415) $220,718,622 ($77,913,696) $256,608,341 ($77,913,696) $256,608,341 ($77,913,696) $256,608,341
2026 $14,689,482 $10,365,872	   $3,407,274	   $13,447,291	   $0 $72,005,740	   $113,915,659 $5,099,965 $18,930,074 $130,945,384 $62,867,794	   $136,054,569 $217,852,438 ($103,936,778) $125,610,588 ($66,859,320) $200,013,355 ($66,859,320) $200,013,355 ($66,859,320) $200,013,355
2027 $15,175,618 $10,708,921	   $3,520,035	   $13,892,317	   $0 $74,885,970	   $118,182,861 $3,178,350 $19,556,548 $130,945,384 $65,382,506	   $136,045,349 $220,984,403 ($102,801,543) $27,833,469 ($64,497,039) $143,516,850 ($64,497,039) $143,516,850 ($64,497,039) $143,516,850
2028 $15,677,841 $11,063,324	   $3,636,527	   $14,352,071	   $0 $77,881,409	   $122,611,172 $3,178,995 $20,203,755 $130,945,384 $67,997,806	   $134,123,734 $222,325,295 ($99,714,124) ($70,767,316) ($60,141,966) $89,115,558 ($60,141,966) $89,115,558 ($60,141,966) $89,115,558
2029 $16,196,686 $11,429,455	   $3,756,875	   $14,827,040	   $0 $80,996,665	   $127,206,720 $3,188,875 $20,872,380 $130,945,384 $70,717,719	   $134,124,379 $225,714,478 ($98,507,758) ($172,105,766) ($57,625,995) $35,054,185 ($57,625,995) $35,054,185 ($57,625,995) $35,054,185
2030 $16,732,701 $11,807,702	   $3,881,205	   $15,317,728	   $0 $84,236,532	   $131,975,868 $1,786,290 $21,563,133 $130,945,384 $73,546,427	   $134,134,259 $229,243,820 ($97,267,952) ($276,257,949) ($55,033,243) ($18,576,891) ($55,033,243) ($18,576,891) ($55,033,243) ($18,576,891)
2031 $17,286,455 $12,198,468	   $4,009,650	   $15,824,654	   $0 $87,605,993	   $136,925,220 $1,610,460 $22,276,746 $130,945,384 $76,488,284	   $132,731,674 $231,496,705 ($94,571,485) ($381,879,752) ($50,939,055) ($70,259,022) ($50,939,055) ($70,259,022) ($50,939,055) ($70,259,022)
2032 $17,858,535 $12,602,165	   $4,142,346	   $16,348,357	   $0 $91,110,233	   $142,061,636 $1,610,460 $23,013,975 $130,945,384 $79,547,816	   $132,555,844 $235,117,635 ($93,055,999) ($490,210,941) ($47,979,593) ($121,048,976) ($47,979,593) ($121,048,976) ($47,979,593) ($121,048,976)
2033 $18,449,547 $13,019,223	   $4,279,433	   $16,889,392	   $0 $94,754,642	   $147,392,237 $1,610,460 $23,775,602 $130,945,384 $82,729,728	   $132,555,844 $239,061,175 ($91,668,938) ($601,488,317) ($45,100,768) ($170,991,704) ($45,100,768) ($170,991,704) ($45,100,768) ($170,991,704)
2034 $19,060,118 $13,450,082	   $4,421,057	   $17,448,331	   $0 $98,544,828	   $152,924,417 $1,610,460 $24,562,435 $130,945,384 $86,038,917	   $132,555,844 $243,157,197 ($90,232,779) ($715,780,629) ($42,123,477) ($219,954,849) ($42,123,477) ($219,954,849) ($42,123,477) ($219,954,849)
2035 $19,690,896 $13,895,201	   $4,567,368	   $18,025,768	   $0 $102,486,621	   $158,665,855 $110,460 $25,375,307 $130,945,384 $89,480,474	   $132,555,844 $247,411,626 ($88,745,771) ($833,157,625) ($39,044,334) ($267,797,377) ($39,044,334) ($267,797,377) ($39,044,334) ($267,797,377)
2036 $20,342,549 $14,355,050	   $4,718,521	   $18,622,315	   $0 $106,586,086	   $164,624,522 $110,460 $26,215,080 $130,945,384 $93,059,693	   $131,055,844 $250,330,618 ($85,706,096) ($952,190,026) ($34,359,834) ($312,869,106) ($34,359,834) ($312,869,106) ($34,359,834) ($312,869,106)
2037 $21,015,768 $14,830,118	   $4,874,677	   $19,238,604	   $0 $110,849,529	   $170,808,696 $110,460 $27,082,645 $130,945,384 $96,782,081	   $131,055,844 $254,920,571 ($84,111,875) ($1,074,389,501) ($31,066,353) ($356,450,224) ($31,066,353) ($356,450,224) ($31,066,353) ($356,450,224)
2038 $21,711,266 $15,320,908	   $5,036,000	   $19,875,289	   $0 $115,283,510	   $177,226,973 $110,460 $27,978,922 $130,945,384 $100,653,364	   $131,055,844 $259,688,130 ($82,461,157) ($1,199,826,239) ($27,660,141) ($398,368,374) ($27,660,141) ($398,368,374) ($27,660,141) ($398,368,374)
2039 $22,429,781 $15,827,940	   $5,202,662	   $20,533,044	   $0 $119,894,851	   $183,888,277 $110,460 $28,904,859 $130,945,384 $104,679,499	   $131,055,844 $264,640,202 ($80,751,925) ($1,328,571,213) ($24,137,318) ($438,440,427) ($24,137,318) ($438,440,427) ($24,137,318) ($438,440,427)
2040 $23,172,075 $16,351,751	   $5,374,839	   $21,212,567	   $0 $124,690,645	   $190,801,877 $110,460 $29,861,440 $130,945,384 $108,866,679	   $131,055,844 $269,783,963 ($78,982,086) ($1,460,696,147) ($20,493,868) ($476,471,912) ($20,493,868) ($476,471,912) ($20,493,868) ($476,471,912)
2041 $23,938,934 $16,892,898	   $5,552,715	   $21,914,578	   $0 $129,678,270	   $197,977,396 $110,460 $30,849,678 $130,945,384 $113,221,346	   $131,055,844 $275,126,868 ($77,149,472) ($1,596,273,465) ($16,725,639) ($512,256,427) ($16,725,639) ($512,256,427) ($16,725,639) ($512,256,427)
2042 $24,731,172 $17,451,954	   $5,736,477	   $22,639,822	   $0 $134,865,401	   $205,424,826 $110,460 $31,870,621 $130,945,384 $117,750,200	   $131,055,844 $280,676,665 ($75,251,839) ($1,735,376,243) ($12,828,332) ($545,575,017) ($12,828,332) ($545,575,017) ($12,828,332) ($545,575,017)
2043 $25,549,628 $18,029,511	   $5,926,321	   $23,389,067	   $0 $140,260,017	   $213,154,544 $110,460 $32,925,351 $130,945,384 $122,460,208	   $131,055,844 $286,441,403 ($73,286,859) ($1,878,078,151) ($8,797,502) ($576,195,519) ($8,797,502) ($576,195,519) ($8,797,502) ($576,195,519)
2044 $26,395,171 $18,626,181	   $6,122,447	   $24,163,107	   $0 $145,870,418	   $221,177,324 $110,460 $34,014,986 $130,945,384 $127,358,616	   $131,055,844 $292,429,446 ($71,252,122) ($2,024,453,400) ($4,628,546) ($603,871,886) ($4,628,546) ($603,871,886) ($4,628,546) ($603,871,886)
2045 $27,268,696 $19,242,598	   $6,325,064	   $24,962,764	   $0 $151,705,235	   $229,504,357 $110,460 $35,140,682 $130,945,384 $132,452,961	   $131,055,844 $298,649,487 ($69,145,130) ($2,174,576,666) ($316,706) ($628,343,468) ($316,706) ($628,343,468) ($316,706) ($628,343,468)
2046 $28,171,129 $19,879,415	   $6,534,386	   $25,788,884	   $0 $157,773,444	   $238,147,259 $110,460 $36,303,632 $130,945,384 $137,751,079	   $131,055,844 $305,110,555 ($66,963,296) ($2,328,523,029) $4,142,944 ($649,334,262) $4,142,944 ($649,334,262) $4,142,944 ($649,334,262)
2047 $29,103,428 $20,537,307	   $6,750,636	   $26,642,345	   $0 $164,084,382	   $247,118,097 $110,460 $37,505,069 $130,945,384 $143,261,122	   $131,055,844 $311,822,035 ($64,703,938) ($2,486,367,888) $8,755,500 ($666,552,133) $8,755,500 ($666,552,133) $8,755,500 ($666,552,133)
2048 $30,066,580 $21,216,971	   $6,974,042	   $27,524,050	   $0 $170,647,757	   $256,429,400 $110,460 $38,746,266 $130,945,384 $148,991,567	   $131,055,844 $318,793,677 ($62,364,277) ($2,648,186,880) $13,526,236 ($679,687,981) $13,526,236 ($679,687,981) $13,526,236 ($679,687,981)
2049 $31,061,607 $21,919,128	   $7,204,842	   $28,434,934	   $0 $177,473,667	   $266,094,178 $110,460 $40,028,539 $130,945,384 $154,951,230	   $131,055,844 $326,035,613 ($59,941,435) ($2,814,055,790) $18,460,608 ($688,414,893) $18,460,608 ($688,414,893) $18,460,608 ($688,414,893)
2050 $32,089,563 $22,644,522	   $7,443,280	   $29,375,963	   $0 $184,572,614	   $276,125,942 $110,460 $41,353,248 $130,945,384 $161,149,279	   $131,055,844 $333,558,371 ($57,432,429) ($2,984,050,451) $23,564,260 ($692,387,229) $23,564,260 ($692,387,229) $23,564,260 ($692,387,229)
2051 $33,151,539 $23,393,922	   $7,689,609	   $30,348,134	   $0 $191,955,519	   $286,538,723 $110,460 $42,721,797 $130,945,384 $167,595,250	   $131,055,844 $341,372,892 ($54,834,169) ($3,158,246,638) $28,843,034 ($691,239,684) $28,843,034 ($691,239,684) $28,843,034 ($691,239,684)
2052 $34,248,660 $24,168,124	   $7,944,090	   $31,352,479	   $0 $199,633,739	   $297,347,091 $0 $44,135,638 $130,945,384 $174,299,060	   $131,055,844 $349,490,542 ($52,143,450) ($3,336,719,954) $34,302,976 ($684,586,296) $34,302,976 ($684,586,296) $34,302,976 ($684,586,296)
2053 $35,382,089 $24,967,946	   $8,206,992	   $32,390,062	   $0 $207,619,089	   $308,566,178 $0 $45,596,268 $130,945,384 $181,271,022	   $130,945,384 $357,812,674 ($49,246,496) ($3,519,435,248) $40,060,798 ($671,908,950) $40,060,798 ($671,908,950) $40,060,798 ($671,908,950)
2054 $36,553,028 $25,794,238	   $8,478,596	   $33,461,982	   $0 $215,923,852	   $320,211,696 $0 $47,105,236 $130,945,384 $188,521,863	   $130,945,384 $366,572,483 ($46,360,787) ($3,706,573,445) $45,902,053 ($652,883,255) $45,902,053 ($652,883,255) $45,902,053 ($652,883,255)
2055 $37,762,718 $26,647,876	   $8,759,187	   $34,569,377	   $0 $224,560,807	   $332,299,964 $0 $48,664,142 $130,945,384 $196,062,738	   $130,945,384 $375,672,264 ($43,372,300) ($3,898,208,682) $51,943,898 ($627,054,687) $51,943,898 ($627,054,687) $51,943,898 ($627,054,687)
2056 $39,012,442 $27,529,764	   $9,049,065	   $35,713,420	   $0 $233,543,239	   $344,847,929 $0 $50,274,639 $130,945,384 $203,905,247	   $130,945,384 $385,125,270 ($40,277,341) ($4,094,414,371) $58,193,261 ($593,943,613) $58,193,261 ($593,943,613) $58,193,261 ($593,943,613)
2057 $40,303,524 $28,440,837	   $9,348,535	   $36,895,324	   $0 $242,884,968	   $357,873,189 $0 $51,938,433 $130,945,384 $212,061,457	   $130,945,384 $394,945,275 ($37,072,086) ($4,295,263,032) $64,657,314 ($553,044,044) $64,657,314 ($553,044,044) $64,657,314 ($553,044,044)
2058 $41,637,334 $29,382,061	   $9,657,917	   $38,116,342	   $0 $252,600,367	   $371,394,021 $0 $53,657,290 $130,945,384 $220,543,916	   $130,945,384 $405,146,590 ($33,752,569) ($4,500,826,122) $71,343,476 ($503,822,330) $71,343,476 ($503,822,330) $71,343,476 ($503,822,330)
2059 $43,015,284 $30,354,435	   $9,977,537	   $39,377,769	   $0 $262,704,382	   $385,429,407 $0 $55,433,030 $130,945,384 $229,365,672	   $130,945,384 $415,744,087 ($30,314,680) ($4,711,173,847) $78,259,425 ($445,715,798) $78,259,425 ($445,715,798) $78,259,425 ($445,715,798)
2060 $44,438,837 $31,358,988	   $10,307,735	   $40,680,941	   $0 $273,212,557	   $399,999,058 $0 $57,267,538 $130,945,384 $238,540,299	   $130,945,384 $426,753,221 ($26,754,163) ($4,926,374,964) $85,413,107 ($378,131,323) $85,413,107 ($378,131,323) $85,413,107 ($378,131,323)
2061 $45,909,501 $32,396,786	   $10,648,860	   $42,027,241	   $0 $284,141,059	   $415,123,448 $0 $59,162,756 $130,945,384 $248,081,911	   $130,945,384 $438,190,051 ($23,066,604) ($5,146,496,566) $92,812,742 ($300,443,833) $92,812,742 ($300,443,833) $92,812,742 ($300,443,833)
2062 $47,428,836 $33,468,929	   $11,001,275	   $43,418,095	   $0 $295,506,702	   $430,823,836 $0 $61,120,695 $130,945,384 $258,005,187	   $130,945,384 $450,071,267 ($19,247,431) ($5,371,603,859) $100,466,840 ($211,994,747) $100,466,840 ($211,994,747) $100,466,840 ($211,994,747)
2063 $48,998,451 $34,576,554	   $11,365,352	   $44,854,979	   $0 $307,326,970	   $447,122,306 $0 $63,143,431 $130,945,384 $268,325,395	   $130,945,384 $462,414,210 ($15,291,904) ($5,601,759,918) $108,384,204 ($112,090,332) $108,384,204 ($112,090,332) $108,384,204 ($112,090,332)
2064 $50,620,011 $35,720,834	   $11,741,479	   $46,339,415	   $0 $319,620,049	   $464,041,787 $0 $65,233,107 $130,945,384 $279,058,411	   $130,945,384 $475,236,902 ($11,195,114) ($5,837,025,429) $116,573,946 $0 $116,573,946 $0 $116,573,946 $0

$150,000,000 $5,237,815,370
Estimated	  Factors	  to	  make	  Final-‐Year	  Debt	  (the	  blue	  cells)	  almost	  zero: 3.57687786 0 2.75724373

RECALCULATE	  
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Water	  Revenues Impact	  Fee	  Revenues 2.26 If	  Water	  Revenues	  rise	  by	  a	  factor	  >	  this,	  Q_2060	  <	  Q_2010.
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Por7on	  of	  Deficit	  covered	  by	  Impact	  Fees	  
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Appendix E
WCWCD Water Demand with LPP Debt

Appendix F
WCWCD Debt Repayment: Water Rates vs. Impact Fees
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Algebraic Notes on the LPP Spreadsheet
by Gabriel A. Lozada, 9/28/15

1. Paths of Demand, Price, and Revenue when Elasticity is −1/2
Suppose the demand for water is given by

Qt = αβ
tP−1/2

t (1)

where Q is quantity demanded, P is price, β is one plus the projected popula-
tion growth rate, and t denotes the date. Assume price is constant:

Pt ≡ P for all t.

Then

Qt = αβ
tP−1/2

Q0 = αP−1/2 so

Qt = Q0 β
t (which grows at rate β) and

total revenue QtPt = Q0 β
tP = Q0Pβt (which grows at rate β).

Now suppose there is a new situation, denoted by ̂, and suppose we have
discovered that the needed total revenue in the new situation is γ times the total
revenue of the old situation:

Q̂tPt = γ · QtPt . (2)

Suppose as before that

P̂t ≡ P̂ for all t. and

Q̂t = αβ
tP̂ −1/2 .

Then as before, both Q̂t and Q̂tPt grow at rate β, and also Q̂t = Q̂0 β
t.

From (2),

Q̂tPt = γQtPt

Q̂0 β
t · P̂ = γQ0 β

t · P
Q̂0 · P̂ = γQ0 · P

αP̂ −1/2 · P̂ = γαP−1/2 · P
P̂ 1/2 = γP1/2

P̂ = γ2P . (3)

1

Appendix G
Repayment Scenario Supporting Formulas
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Using (3), Q̂t = Q̂0 β
t = αP̂ −1/2 βt = α(γ2P)−1/2 βt = γ−1αP−1/2 βt = γ−1Qt, so

Q̂t = Qt/γ . (4)

Note that in the spreadsheet (worksheets “First Scenario” and “Second Sce-
nario”), Q̂tPt = QtPt + B10 · QtPt = (1 + B10)QtPt, so the value of γ in (2) is
1 + B10 in the spreadsheet; this is B11 and B19.

The answer to the question “when is Q̂2060 < Q2010?” is, using (4), when

Q2060/γ < Q2010

Q2010 β
2060−2010/γ < Q2010

β50 < γ .

This underlies B8.

2. Deriving Cost and Benefit Flows from their Present Values given
in pages 5-3 to 5-6 of the Draft Socioeconomics and Water Resource
Economics Study Report
This section derives relationships used in the spreadsheet tab “DSWRESR,”
whose name is the first letters of the “Study Report” named in the title of this
section.

The Study Report describes the flows of costs and benefits from 2020 to
2060 (see for example Table 2-1 on page 2-2) in terms of the present value (in
2010) of those flows. Here we derive the implied magnitude of such a flow in
our assumed initial year of operation, 2026.

Let the Study Report’s “escalation rate” (the rate of real cost or benefit in-
creases per year) be ε . The Study Report provides the value of ε but it provides
no further information about how the Study Report authors assumed costs and
benefits changed over time. In the absence of this information, the best we can
do is to assume that their sequence of costs (or benefits)

{c2020, c2021, c2022, . . . , c2060}

is equal to

{c2020, (1+ε)c2020, (1+ε)2c2020, . . . , (1+ε)40c2020} .

Let the Study Report’s discount rate be r and let the present value in 2020 of
this sequence be denoted by PV2020. Then

PV2020 =

40∑
t=0

(1 + ε)t c2020

(1 + r)t =
1 −

(1+ε
1+r

)41

1 −
(1+ε

1+r

) c2020 ,

2
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c2020 =
1 −

(1+ε
1+r

)

1 −
(1+ε

1+r

)41 PV2020 , and

c2026 = (1 + ε)6c2020 = (1 + ε)6 1 −
(1+ε

1+r

)

1 −
(1+ε

1+r

)41 PV2020 .

Since PV2010 = PV2020/(1+r)10 because the only thing which happens to these
flow costs between 2010 and 2020 is discounting, we have

c2026 = (1 + ε)6 (1 + r)10 1 −
(1+ε

1+r

)

1 −
(1+ε

1+r

)41 PV2010 . (5)

If we are correct in assuming that the Study Report authors used ct = (1 +
ε)t−2020 c2020 then (5) would give the same answer for c2020 regardless of the
values of ε and r. However, the values which (5) gives for c2020 for the two
“no pump storage” cases, Tables 5-1 and 5-2 (spreadsheet columns C and J,
rows 12–19), slightly differ; so do the values which (5) gives for c2020 for the
two “pump storage” cases, Tables 5-3 and 5-4 (spreadsheet columns C and J,
rows 29–37). Therefore, the Study Report authors must not have used ct =

(1 + ε)t−2020 c2020, but something slightly different. There is no way to know
what that was (for example, the text “2024” does not appear in the report), so in
column N, averages of the c2020 values derived from (5) for the two “no pump
storage” cases given in the Study Report were calculated, and this average was
used for the “no pump storage” c2020 in the rest of the spreadsheet. Similarly,
in column N, averages of the c2020 values derived from (5) for the two “pump
storage” cases given in the Study Report were calculated, and that average was
used for the “pump storage” c2020 in the rest of the spreadsheet.

For construction costs the situation is the same except that the years of
construction in the Study Report were 2016 to 2019. So

PV2016 =

3∑
t=0

(1 + ε)t c2016

(1 + r)t =
1 −

(1+ε
1+r

)4

1 −
(1+ε

1+r

) c2016 ,

c2016 =
1 −

(1+ε
1+r

)

1 −
(1+ε

1+r

)4 PV2016 , and

c2015 = c2016/(1 + ε) .

Let the present value for our spreadsheet, in which construction starts in 2015,
be denoted by PV ′2015, and let our discount rate be r ′. The Study Report gives

3
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PV2010. We have

PV ′2015 =

3∑
t=0

(1 + ε)t c2015

(1 + r ′)t =
1 −

( 1+ε
1+r′

)4

1 −
( 1+ε

1+r′
) c2015

=
1 −

( 1+ε
1+r′

)4

1 −
( 1+ε

1+r′
) c2016

1 + ε

=
1 −

( 1+ε
1+r′

)4

1 −
( 1+ε

1+r′
) 1

1 + ε
1 −

(1+ε
1+r

)

1 −
(1+ε

1+r

)4 PV2016

=
1 −

( 1+ε
1+r′

)4

1 −
( 1+ε

1+r′
) 1

1 + ε
1 −

(1+ε
1+r

)

1 −
(1+ε

1+r

)4 (1 + r)6 PV2010 . (6)

As before, if we are correct in assuming that the Study Report authors used
ct = (1+ε)t−2016 c2016 then (6) would give the same answer for c2016 and PV ′2015
regardless of the values of ε and r. However, the values which (6) gives for
PV ′2015 for the two “no pump storage” cases, Tables 5-1 and 5-2 (spreadsheet
columns D and K, row 16) differ by about one-half of one percent; so do the
values which (6) gives for PV ′2015 for the two “pump storage” cases, Tables
5-3 and 5-4 (spreadsheet columns D and K, row 33). Therefore, the Study
Report authors must not have used ct = (1 + ε)t−2016 c2016, but something very
slightly different. There is no way to know what that was (for example, the
text “2017” does not appear in the report), so in column O, averages of the
PV ′2015 values derived from (6) for the two “no pump storage” cases given in
the Study Report were calculated, and this average was used for the “no pump
storage” PV ′2015 in the rest of the spreadsheet. Similarly, in column O, averages
of the PV ′2015 values derived from (6) for the two “pump storage” cases given
in the Study Report were calculated, and that average was used for the “pump
storage” PV ′2015 in the rest of the spreadsheet.
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EXECUTIVE SUMMARY 

Utah is one of the driest states in the country and also has one of the highest domestic per capita rates of water 
consumption. The Utah Department of Water Resources has projected that by 2050 the state’s demand for water will 
overtake the available supply of water. Dire predictions like this have been used to justify the building of large, expensive 
water projects. This paper argues that allowing markets to work will alleviate Utah’s water problems more efficiently. 

Utah’s long history of water development has resulted in a complex and fragmented system of water management. 
Regulations that require farmers to use their water or lose their water rights discourage conservation. Complex 
bureaucratic approval processes discourage water trading. These policies should be reformed to allow for more efficient 
allocation of water according to its most highly valued use. 

 The way that water is priced in Utah does not reflect its true cost. Both municipal and agricultural water in Utah are 
subsidized through property taxes. Agricultural water is also subsidized through federal water projects including the 
Central Utah Project. Block pricing schemes for municipal water increase the price per gallon as a household uses more 
water. This connects the amount of water that consumers use more closely to the price consumers pay.  

Politics is also a major determinant of water policy. In 2015, a legislative audit found that the Utah Division of Water 
Resources was overestimating Utah's water needs and underestimating Utah’s water supply. The division has used these 
exaggerated projections to justify building large, expensive water projects. The Bear River Development Project and the 
Lake Powell Pipeline are two proposed projects that will be expensive and potentially environmentally harmful. More 
sustainable and economical ways of managing Utah’s water include increasing the price to reflect cost and reducing or 
eliminating subsidies. 

INTRODUCTION 

Utah is the second driest state in the United States, yet its residents have some of the highest per capita water use.1 
According to the Utah Division of Water Resources (DWR), the average Utahn used 260 gallons of water per day in 2005, 
about triple the national average of 80-100 gallons per day.2  Using the year 2000 as a baseline, the state set a 
conservation goal to reduce water use by 25 percent by the year 2025. If this target is met, the average Utahn would use 
220 gallons per day by 2025.3 Assuming that Utah meets that goal, the DWR has projected that Utah’s water demand will 

                                                                    

1 Utah Division of Water Resources. 2010, December 29. Municipal and Industrial Water Use in Utah: “Why do we use so much water when we live in a desert?” P. 1, 11. 
Retrieved from: http://digitallibrary.utah.gov/awweb/awarchive?type=file&item=39171 

2 Ibid. P. 1.; USGS. 2016, May 2. How much water does the average person use at home per day? Retrieved from: http://water.usgs.gov/edu/qa-home-percapita.html 

3 Office of the Legislative Auditor General State of Utah. 2015, May. “A Performance Audit of Projections of Utah’s Water Needs.” Report to the Utah Legislature Number 
2015-01.P. 4. Retrieved from: https://le.utah.gov/audit/15_01rpt.pdf 



 

 

5 

 

surpass its supply by 2050. If Utah does not conserve, the DWR predicts that Utah’s water supply will be unable to meet 
demand by 2025.4  

This report analyzes current, highly contentious policy issues including the Bear River Development Project and Lake 
Powell Pipeline. These projects are expensive and fail to address the underlying problem of water consumption in Utah. 
Proponents argue that these projects are necessary to secure water for Utah’s future, but opponents argue that Utah’s 
water needs can be better met through conservation. Given Utah’s rapidly increasing population, addressing Utah’s water 
scarcity will be a pressing policy issue for the future. 

There is relatively little existing literature providing a comprehensive analysis of Utah’s water institutions, economics, and 
politics. This report fills the literature gap by providing an overview of some of the issues that may be contributing to 
Utah’s apparent water shortage. In addition, we investigate policies that make use of market solutions that may be more 
effective than the proposed water development projects. 

This report explains how water is used in Utah and how market incentives can greatly reduce the severity of Utah’s water 
problems. To do so, this report focuses on the origin and structure of Utah’s water institutions, how price determines 
people’s water use, and how politics can lead to the creation of wasteful water projects. This report also provides 
recommendations for how water markets can be reformed in Utah, allowing water to more efficiently flow to where it is 
valued most.  

THE DEVELOPMENT OF UTAH'S WATER INSTITUTIONS 

Utah’s water institutions are the legal, political, and economic structures that water users operate within. A knowledge of 
Utah’s water institutions is crucial for understanding why Utahns use so much water in an arid climate. This section 
explains the basics of how water rights work, the evolution of the legal systems that administer Utah’s water rights, and 
how water rights are administered throughout Utah today. This section concludes with a discussion of how these 
institutions often encourage waste and hinder trade in water, especially in the agricultural sector, and several 
recommendations are provided for how institutions might be reformed to more efficiently allocate Utah’s water resources. 

WATER RIGHTS 

Property rights are an essential component of market economies, giving owners the ability to trade and the confidence to 
invest in capital. Good property rights make it clear who has the exclusive ability to control a resource and which aspects 
of that resource are owned and which are not. Property rights should be able to be divided and traded in portions, the 
owner of the right must have the ability to sell or transfer the right to another party, and the right must be protected 
through some form of governance.  

                                                                    

4 Ibid. P. 4. 
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Robust water rights must have the same characteristics as other good property rights, but the unique nature of water 
makes designating robust property rights difficult. Water is costly to store, flows across property lines, can be reused, and 
is delivered by the uncontrollable forces of the weather. Managing and trading water is difficult and expensive due to the 
uniquely complicated nature of the resource. Despite these difficulties, water rights are important. Without property rights 
for water, agricultural users would not produce, cities could not develop, and water resources would be subject to overuse, 
falling prey to the tragedy of the commons. 

The prior appropriation system was an innovative solution to this complicated problem. Under prior appropriation, 
whoever was the first to divert water from a source established the right to keep diverting that same amount of water. 
The next users to divert water had the right to divert it so long as the first user received their full allocation before the 
other users. Depending on the place of the right in line, rights are usually referred to as “senior” or “junior.” Junior water 
rights holders must defer to the users that diverted before them.5 “First in time, first in right” is generally how prior 
appropriation is described.6 This system was developed in the 19th and early 20th centuries and forms the basis for 
western water law today. 

The Evolution Of Utah’s Water Institutions 

Utah was settled primarily by the Mormons, a religious group who arrived in the Salt Lake Valley in 1847.7 Mormon 
doctrine made little distinction between spiritual and economic endeavors, and the Mormon pioneers saw themselves as 
the builders of God’s kingdom in the deserts and mountains of the Great Basin, a geographical area stretching from the 
Wasatch Mountains to the Sierra Nevadas.8 

Utah’s dry climate necessitated irrigation, and the settlers wasted no time in diverting water from mountain streams to 
irrigate their crops. Mormon beliefs were often more communitarian than those of other settlers of the west, leading them 
to view water as a collectively owned resource to be distributed according to the needs of the community. The church was 
the center of the community, and it became the principal organizer and administrator of water resources before the use of 
prior appropriation. As Mormon historian Leonard Arrington writes in Great Basin Kingdom: 

 
 
 
 
 

                                                                    

5 If a junior water right includes return flows from a senior user, then the senior user has a duty to ensure the return flow. 

6 Colorado Division of Water Resources. n.d. Prior Appropriation Law. Department of Natural Resources. Retrieved from: 
http://water.state.co.us/surfacewater/swrights/pages/priorapprop.aspx 

7 Arrington, Leonard. J. 1958. Great Basin Kingdom: An Economic History of the Latter-day Saints, 1830-1900. P. 22. Lincoln, NE: University of Nebraska Press. 

8 Ibid. P. 5.; National Park Service. n.d. The Great Basin. U.S. Department of the Interior. Retrieved from: https://www.nps.gov/grba/planyourvisit/the-great-basin.htm  
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When a group of families found themselves in need of water (or additional water) to irrigate their 

farms and gardens, the bishop [the local religious leader] arranged for a survey and organized the 

men into a construction crew. Each man was required to furnish labor in proportion to the amount 

of land he had to water. Upon completion of the project the water would be distributed by a ward 

watermaster in proportion to the labor. The labor necessary to keep the canal in good repair was 

handled in the same way, in accordance with assignments made in regular Sunday services.9 

Water rights granted by the community were tied to the land and could not be sold without selling the land that used 
them.10 Although the establishment of the Territory of Utah in 1850 placed the management of water in the hands of 
county courts and eventually, in 1865, irrigation districts via the passing of an irrigation district law, the church would 
continue to play a major role in water management, especially in mediating disputes.11 

As communities developed from initial settlements to growing populations, informal ways of managing water became less 
practical, and water users began to form mutual irrigation companies. These companies differed from irrigation districts in 
that they were not established by law but were formed as a cooperative management system by communities.12 In 1880, 
the territorial legislature of Utah passed “An Act for Recording Vested Rights to the Use of Water and Regulating their 
Exercise.” This moved water rights away from a communitarian system, where rights were centrally managed, and closer 
to a private system, where individual users had more freedom to use and sell their water rights.13  

This marked the beginning of the use of prior appropriation. A water right could now be claimed by appropriating unused 
water rather than depending on the approval of a central authority.14 The act also allowed water rights to be sold and 
traded separately from land property rights, where they were previously considered to be inseparable from the land on 
which they were used. This was a vitally important development in the privatization of water, as it allowed water to be 
traded independent of land.15 The 1880 act also allowed mutual irrigation companies to privatize rather than be managed 
by county and territory governments. Private irrigation corporations now served as distributors, buying water and selling 
it to those who needed it. Privatization attracted national and even international investors.16 Many of these projects and 

                                                                    

9 Arrington, Leonard. J. 1958. Great Basin Kingdom: An Economic History of the Latter-day Saints, 1830-1900. P. 53. Lincoln, NE: University of Nebraska Press. 

10 Harvey, John Swenson. 1989. “An Historical Overview of the Evolutions of Institutions Dealing with Water Resource Use and Water Resource Development in Utah 
1847 through 1941.” P. 68. Retrieved from: http://digitalcommons.usu.edu/cgi/viewcontent.cgi?article=5111&context=etd 

11 Ibid. P. 47. 

12 Ibid. P. 74. 

13 Ibid. P. 67. 

14 Ibid. P. 67.  

15 Ibid. P. 68-69. 

16 Ibid. P. 78. 
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corporations failed, often due to a lack of knowledge about how to manage water in a desert environment, as well as by 
making investments in uneconomic projects.17 

As Utah’s water institutions evolved, the Mormon church continued to play an essential role. According to Arrington, “the 
church was more or less in charge of the economy,” and this continued through the 1870s.18 Increasing immigration from 
non-Mormons, the invention of the telegraph, and the completion of the Transcontinental Railroad began to threaten the 
church’s economic and political power, but that power was not formally curtailed until the decades-long national outcry 
over Mormon polygamous practices culminated in the passage of the Edmunds-Tucker Act of 1887. The act abolished the 
church as a legal entity, and by the time the church reincorporated it had lost much of its political and economic power.19 
When Utah gained statehood in 1896, the state's legal and water rights system took an important step toward the modern 
system in Utah today. 

The establishment of statehood transitioned water rights from an almost exclusively private system established in 1880 to 
the modern system managed by state law, where the state government manages water as a public resource.20 One year 
after statehood, the legislature created the Office of the State Engineer, later renamed the Division of Water Rights. It 
became the central governing authority of water in Utah.21 Throughout the following decade, Utah’s legislators 
experimented with different legal schemes in an effort to make water rights more stable and protected. In 1903, the state 
legislature passed a water law requiring all new appropriations to be approved by the state engineer. It was also the job of 
the state engineer to ascertain if there was enough unappropriated water to meet the needs of new applications and to 
ensure compliance of the proposed use to the beneficial use doctrine.22 The 1903 law forms the basis of the modern 
public/private system in place today.23 At the beginning of the 20th century, water use rapidly diversified beyond 
agriculture as municipal and industrial uses became more common.24 

                                                                    

17 National Park Service. n.d. Water in the West. U.S. Department of the Interior. Retrieved from: https://www.nps.gov/articles/2-water-in-the-west.htm 

18 Arrington, Leonard. J. 1958. Great Basin Kingdom: An Economic History of the Latter-day Saints, 1830-1900. P. 353. Lincoln, NE: University of Nebraska Press. 

19 Arrington, Leonard. J. 2005. Great Basin Kingdom: An Economic History of the Latter-day Saints, 1830-1900, New Edition. P. 379. University of Illinois Press Urbana 
and Chicago. 

20 Harvey, John Swenson. 1989. “An Historical Overview of the Evolutions of Institutions Dealing with Water Resource Use and Water Resource Development in Utah 
1847 through 1941.” P. 100-101. Retrieved from: http://digitalcommons.usu.edu/cgi/viewcontent.cgi?article=5111&context=etd 

21 Utah Division of Water Rights. 2009, January 26. “The Division of Water RIghts.” P. 1. Retrieved from: 
http://waterrights.utah.gov/techinfo/history/state_engineer_history.pdf 

22 Harvey, John Swenson. 1989. “An Historical Overview of the Evolutions of Institutions Dealing with Water Resource Use and Water Resource Development in Utah 
1847 through 1941.” P. 105. Retrieved from: http://digitalcommons.usu.edu/cgi/viewcontent.cgi?article=5111&context=etd 

23 Utah Division of Water Rights. 2011, July 19. Water Right Information. Retrieved from: http://www.waterrights.utah.gov/wrinfo/ 

24 Harvey, John Swenson. 1989. “An Historical Overview of the Evolutions of Institutions Dealing with Water Resource Use and Water Resource Development in Utah 
1847 through 1941.” P. 127. Retrieved from: http://digitalcommons.usu.edu/cgi/viewcontent.cgi?article=5111&context=etd 
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The Legal Structure Of Water In Utah 

Utah Code 73-1-1 declares “All waters in this state, whether above or under the ground, are hereby declared to be the 
property of the public, subject to all existing rights to the use thereof.”25 Water rights are rights to use the public waters. 
The Utah Division of Water Rights (DWR), which falls under jurisdiction of the Utah Department of Natural Resources 
(DNR), maintains authority to manage how water is allocated and used.26 The DWR keeps records on water rights, 
manages water appropriations, and determines acceptable uses of water. Any private trades or changes to the use of an 
allotment of water must go through the DWR. 

Utah's borders fall across four hydrological regions as defined by the the US Department of Agriculture’s Natural 
Resources Conservation Service and the US Department of the Interior’s United States Geological Survey (USGS).27 Some 
of Utah’s water is managed under the Colorado River Compact of 1922. The compact is an agreement between Utah, 
Colorado, Wyoming, and New Mexico, who make up the Upper Division of the compact, and California, Nevada, and 
Arizona, who make up the Lower Division. The states agreed to split the use of the Colorado River’s water, with each 
division allowed 7.5 million acre-feet per year.28  

Utah is mostly composed of the Great Basin Region, which runs through the western half of the state, and the Upper 
Colorado Basin, which takes up nearly the entire eastern half.29 The Pacific Northwest River Basin and the Lower Colorado 
River Basin cover only the northwestern and southwestern corners of Utah, respectively. These four regions are divided 
into 15 hydrological basins and 68 sub-basins.30 

Conservancy districts are one of the primary tools used to manage the complex geography of water in Utah. There are 
currently 15 conservancy districts in Utah, and while this matches the number of USGS basins, the areas they manage are 
not perfectly correlated.31 Conservancy districts operate under the authority of the Utah Water Conservancy Act. The act 
authorizes the creation of conservancy districts, charges them with effectively managing water, and grants them powers 
including the ability to levy taxes, build and manage public works, and purchase, sell, and regulate water rights.32 Districts 
are created when legislative bodies adopt resolutions proposing the creation of a district or when there is a public petition 

                                                                    

25 Utah Code. Title 73 Chapter 1 Section 1. Waters declared property of public. Retrieved from: http://le.utah.gov/xcode/Title73/Chapter1/73-1-S1.html?v=C73-1-
S1_1800010118000101  

26 Utah Department of Natural Resources. n.d. About the Utah Division of Water Rights. Retrieved from: http://naturalresources.utah.gov/divisions/water-rights.html 

27 Ramsey, R. Douglas. Roger E. Banner,  and Ellie I. Leydsman McGinty. “Watershed Basins of Utah.” Retrieved from: 
http://extension.usu.edu/utahrangelands/files/uploads/RRU_Section_Four.pdf 

28 Colorado River Compact, 1922. 1922, November 24. Retrieved from: https://www.usbr.gov/lc/region/pao/pdfiles/crcompct.pdf 

29 Ramsey, R. Douglas. Roger E. Banner, and Ellie I. Leydsman McGinty. “Watershed Basins of Utah.” P. 30. Retrieved from: 
http://extension.usu.edu/utahrangelands/files/uploads/RRU_Section_Four.pdf 

30 Ibid. P. 29. 

31 Utah Association of Special Districts. Water Conservancy Districts. Retrieved from: http://www.uasd.org/district-listing/category/water-conservancy-districts-
2.php?page=1#pager 

32 Utah Code. Title 17B Chapter 1 Part 1 Section 103. Local district status and powers. Retrieved from: https://le.utah.gov/xcode/Title17B/Chapter1/17B-1-
S103.html?v=C17B-1-S103_2014040320140513 ; Utah Code. Title 17B Chapter 2a Part 10 Section 1004. Additional water conservancy district powers -- Limitations on 
water conservancy districts. Retrieved from:  https://le.utah.gov/xcode/Title17B/Chapter2A/17B-2a-S1004.html 
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for one.33 Conservancy districts are local entities that actively engage with the public they oversee to manage water rights 
and projects according to DWR requirements and oversight. Areas not managed by conservancy districts are often 
managed by counties or municipalities. Including conservancy districts, counties, and cities, there are at least 468 public 
water providers in Utah.34 

As of July 2016, the Utah Division of Water Rights lists 1,128 irrigation companies.35 Some irrigation companies are large 
organizations, owning water rights along with the vast infrastructure required to store water and deliver it to their 
members. Other irrigation companies are small, may not own water rights, and sometimes represent only the owner of a 
single canal or ditch. This complex patchwork of state and local regulations can make navigating water markets difficult 
for those seeking to acquire water rights. 

WATER TRADING AND REGULATORY LIMITS IN UTAH 

As previously outlined, Utah’s water institutions developed during the early history of the state, when populations were 
much lower and agriculture was the main use for water. Water laws were instituted for administrative purposes as well as 
to ensure the rights of residents already reliant on water use for their livelihood. Early Utah settlers built communities with 
developed irrigation systems to carry water to their farms, ranches, and mines. Water was also used as the main source of 
power for mills at the time.36 The system of prior appropriation ensured that those who had already diverted water for 
these purposes would retain the right to continue their use of diverted water. 

Agriculture continues to be by far the largest use for water in Utah, with 82 percent of developed water being used by 
farmers and ranchers.37 However, with populations expanding in Utah and throughout the west, the demand for water for 
municipal and commercial uses, such as housing developments, technology companies, and power plants, is increasing.38   

Someone seeking a water right has two options: he can either appropriate new water, or purchase an existing water right. 
Applications to appropriate new water are processed by the State Engineer, who is the head of the Division of Water 
Rights (DWR).39 Much of the state, however, is closed to appropriation, meaning that essentially all water the state deems 

                                                                    

33 Utah Code. Title 17B Chapter 2a Part 11 Section 1105. Creation of municipal services district. Retrieved from: http://le.utah.gov/xcode/Title17B/Chapter2A/17B-2a-
S1105.html?v=C17B-2a-S1105_2014040320140513; Utah Code. Title 17B Chapter 1 Part 2 Section 203. Process to initiate the creation of a local district -- Petition or 
resolution. Retrieved from: http://le.utah.gov/xcode/Title17B/Chapter1/17B-1-S203.html?v=C17B-1-S203_1800010118000101#17B-1-203(2)(a) 

34 Office of the Legislative Auditor General State of Utah. 2015, May. “A Performance Audit of Projections of Utah’s Water Needs.” Report to the Utah Legislature 
Number 2015-01. P. 10. Retrieved from: https://le.utah.gov/audit/15_01rpt.pdf 

35 The Division of Water Rights. Water Rights Water Companies Program. Retrieved from: http://waterrights.utah.gov/forms/waterCompanies.asp 

36 Arrington, Leonard. J. 1958. Great Basin Kingdom: An Economic History of the Latter-day Saints, 1830-1900. P. 48. Lincoln, NE: University of Nebraska Press. 

37 Office of the Legislative Auditor General State of Utah. 2015, May. Report to the Utah Legislature Number 2015-01. “A Performance Audit of Projections of Utah’s 
Water Needs”. P. 7. Retrieved from: https://le.utah.gov/audit/15_01rpt.pdf 

38 The Western Governors’ Association and Western States Water Council. 2012, December. “Water Transfers in the West.” P. 10. Retrieved from: 
https://www.pacificresearch.org/fileadmin/images/Publications_General/WaterConferenceJune2016/3_Water_Transfers_in_the_West_2012.pdf 

39 Utah Division of Water Rights. n.d. Frequently Asked Questions. Retrieved from: http://www.waterrights.utah.gov/wrinfo/faq.asp\\ 
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available for development has been claimed.40 Surface water rights in some basins have been closed to appropriation for 
nearly 100 years.41 In areas where water is not open to appropriation, modifying or acquiring an existing water right may 
be the only viable option for many people to acquire water, especially in densely populated areas.  

Unfortunately, water is not traded very often in Utah. According to data gathered by the Water Strategist, a water policy 
journal, from 1988 to 2009 there were only 79 water transfers in the state of Utah.42 This is fourth lowest in the west and 
nearly 2,000 transfers fewer than occurred in Colorado over the same time period.43 Water users in Colorado trade most 
heavily through the Colorado Big-Thompson project, which reduces transaction costs through homogenous shares across 
sectors and minimal fees and paperwork through the Northern Colorado Conservancy District.44  

The process for trading water in Utah is hampered by a complex mess of regulations. Water rights are transferred similarly 
to how a parcel of land would be transferred, but are subject to a much higher level of regulatory scrutiny. Figure 1 
outlines the process, which begins once the application and fees have been submitted. The state engineer must give his 
approval before the transfer can be completed.45 The entire process typically takes anywhere from 90 to 180 days from 
the initial application filing to its final approval, but public protests can extend this process for years.46  

 

 

 

 

                                                                    

40 O'Donoghue, Amy J. 2014, December 15. The water question: The staggering problem of determining water rights. Deseret News. Retrieved from:  
http://www.deseretnews.com/article/865617715/The-water-question-The-staggering-problem-of-determining-water-rights.html?pg=all 

41 Lindon, Matt. 2013. Part III - Water Rights, Quality, and In-Stream Flows. Retrieved from: http://eastcanyoncreek.org/documents/water-sustainability-in-the-
snyderville-basin/item/74-part-iii-water-rights-quality-and-in-stream-flows 

42 The Water Strategist ceased publication in 2009 and was replaced by the Journal of Water 

43 Western Governors’ Association and Western States Water Council. 2012, December. “Water Transfers in the West.” P. 14. Retrieved from: 
https://www.pacificresearch.org/fileadmin/images/Publications_General/WaterConferenceJune2016/3_Water_Transfers_in_the_West_2012.pdf 

44 Libecap, Gary D. 2011, February. “Institutional Path Dependence in Climate Adaptation: Coman’s ‘Some Unsettled Problems of Irrigation’.” American Economic 
Review, (101)1, P. 71. Retrieved from: 
http://www.colorado.edu/ibs/es/alston/econ8534/SectionVII/Libecap,_Institutional_Path_Dependence_in_Climate_Adaptation.pdf 

45 Utah Division of Water Rights. n.d.. Frequently Asked Questions. Retrieved from: http://www.waterrights.utah.gov/wrinfo/faq.asp 

46 OpenEI. n.d.. Utah Water Access and Water Rights (19-UT-a). RAPID. Retrieved from: http://en.openei.org/wiki/RAPID/Roadmap/19-UT-a 
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Figure 1: Application Process For Water Rights Transfers In Utah47 

                                                                    

47 Utah Division of Water Rights. n.d.. Application Process Flowchart. Retrieved from: http://www.waterrights.utah.gov/wrinfo/policy/apschem.pdf 
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Utah should look to neighboring Colorado for examples of success in crafting regulatory processes for water rights trading. 
Colorado’s system of water allocation has facilitated almost 23 times more water transfers than Utah between 1988 and 
2009. Many of these transfers were small volume transfers, indicating that the cost of these transfers is low enough to 
justify small volume trading.48 

Colorado is home to a unique water project known as the Colorado-Big Thompson Project (CBT), which functions like a 
large water bank. The CBT is one of the reasons so much water trading occurs in Colorado.49 The Federal Bureau of 
Reclamation completed the project in 1943 as a means of collecting and transporting water from the western slopes of the 
Colorado Rockies to the eastern slopes, where agriculture and growing populations were placing a demand on available 
water supplies.50 Trading and management of the CBT is overseen by one water district, the Northern Colorado Water 
Conservancy District (NCWCD).51  

Within the CBT, shares, or percentages of annual flows, are owned via water rights.52 Those shares are also homogenous, 
meaning they can be divided and traded like stock in a company. Owning shares of water in the CBT works much like 
owning stock in a company. Each share is worth a percentage of the available water for the year. In a year with average 
rainfall, each share is equal to one acre-foot of water. During times where water flows are lower than average, like during 
a drought, each share is worth some percentage of the whole. It may be that during a dry year each share is only worth 
three-fourths of an acre-foot of water, as opposed to an entire acre-foot. This ensures that each shareholder is entitled to 
at least a portion of his water, even during dry years.53 

Buying, selling, and renting water within the CBT is also greatly simplified by the share system. An owner of 100 shares 
who no longer needs his allotted amount can sell 15 of those shares to someone else in the CBT without much difficulty. 
There are fewer costs to buyers and sellers as well because the entire system operates under one water district, 
minimizing regulatory costs. 

This differs from Utah, where water rights are much harder to divide and sell off in parts because the rights in Utah are 
defined differently. Many water rights in the state of Utah are defined as specific amounts, such as 20 acre-feet. If the 
rights owner wishes to sell only a portion of his right, he may do so, but the buyer has to then file a “Request to Segregate 
a Water Right” form with the DWR and pay the applicable fees. Only once that form has been processed and approved 

                                                                    

48 The Western Governors’ Association and Western States Water Council. 2012, December. “Water Transfers in the West.” P.14. Retrieved from: 
https://www.pacificresearch.org/fileadmin/images/Publications_General/WaterConferenceJune2016/3_Water_Transfers_in_the_West_2012.pdf 

49 Ibid. P. 16. 

50 United States Bureau of Reclamation. 2013, July 18. Colorado-Big Thompson Project. Retrieved from: 
http://www.usbr.gov/projects/Project.jsp?proj_Name=Colorado-Big+Thompson+Project 

51 Carey, Janis M. and David L. Sunding. 2001, Spring. “Emerging Markets in Water. A Comparative Institutional Analysis of the Central Valley and Colorado-Big 
Thompson Projects.” Natural Resources Journal, (41), P. 298. Retrieved from: http://lawschool.unm.edu/nrj/volumes/41/2/03_carey_emerging.pdf 

52 Michelsen, Ari M. 1994, December. “Administrative, Institutional, and Structural Characteristics of an Active Water Market.” Journal of the American Water Resources 
Association. (30)6 P. 971-982. Retrieved from: http://onlinelibrary.wiley.com/doi/10.1111/j.1752-1688.1994.tb03345.x/abstract 

53 Carey, Janis M. and David L. Sunding. 2001, Spring. “Emerging Markets in Water. A Comparative Institutional Analysis of the Central Valley and Colorado-Big 
Thompson Projects.” Natural Resources Journal, (41), P. 298. Retrieved from: http://lawschool.unm.edu/nrj/volumes/41/2/03_carey_emerging.pdf 
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can the buyer begin the change application process and have full control over the right.54 To make a comparison, 100 
shares of water in the CBT is like having 100 $1 bills which can be split and traded with anyone in the district. The same 
sized water right in Utah would be akin to having a single $100 bill which, if the seller wishes to trade any amount less 
than $100, can only be divided after paperwork is completed and a fee is paid. This requirement unnecessarily complicates 
water trades in Utah.  

The other main method of water ownership in Utah involves buying shares in a water company, such as an irrigation or 
canal company. These shares are not technically a water right, because the water company retains the water right. When 
users own shares from the water company, they own the privilege to use a portion of the water companies total water 
right.55 This is similar to the share system in the CBT, and these shares are easier to trade than an actual right in Utah 
because the sale only requires the approval of the water company’s board of directors.56 

As cities expand and begin to meet farmland, however, water users often must mix and match ownership to meet water 
needs. Multiple forms of rights ownership complicates the market for water trades by limiting the number of potential 
traders. A water user’s ability to trade depends on the type of right they own. Heterogeneous systems of rights and rights 
management also increase uncertainty for water planners and developers. The interchangeable nature of CBT water rights 
simplifies the trading process for owners, contributing to a larger number of transfers occurring in Colorado than any other 
western state.57 58 Water rights in Utah would be easier to exchange if there were a uniform way of trading water between 
water companies, water conservancy districts, and other water providers. Effective systems for trading matter because 
economic gains can be captured via the transfer of water from lower-valued uses to higher-valued uses.59  

In addition to the complex regulatory process and non-uniform nature of ownership, water trading in Utah is limited by a 
regulatory statute known as the “beneficial use” doctrine. Beneficial use was intended to prevent wasteful water use by 
requiring all water to be used in a beneficial way. The provision is difficult to apply, however, because wasteful uses in the 
past might become beneficial uses in the future. Further, Utah Code Section 73-1-4 states, “[W]hen an appropriator or the 
appropriator's successor in interest abandons or ceases to use all or a portion of a water right for a period of seven years, 
the water right or the unused portion of that water right is subject to forfeiture....”60 Essentially, this clause requires water 
owners to put their appropriated allocation of water to beneficial use, or risk forfeiting all or a portion of that right to the 

                                                                    

54 Gittins, Jeff. 2013, May 9. Segregation of Water Rights. Utah Water Law and Water Rights. Retrieved from: 
http://utahwaterrights.blogspot.com/2013/05/segregation-of-water-rights.html 

55 Gittins, Jeff. 2010, April 19. What is the Difference Between a Water Right and a Water Share? Utah Water Law and Water Rights. Retrieved from: 
http://utahwaterrights.blogspot.com/2010/04/what-is-difference-between-water-right.html 

56 Christensen, Keith H., Robert W. Hill, and Chad R. Reid. 2008, December. “Utah Water Rights.” Retrieved from: 
http://extension.usu.edu/files/publications/publication/ENGR_WaterManagement_2008-01pr.pdf 

57 Howe, Charles W. 2011, December 18. “The Efficient Water Market of the Northern Colorado Water Conservancy District: Colorado, USA.” EPI Water. P. 11. Retrieved 
from: http://www.feem-project.net/epiwater/docs/d32-d6-1/CS22_Colorado.pdf 

58 Howitt, Richard and Kristiana Hansen. 2005. The Evolving Western Water Markets. Choices, (20)1, P. 59-63. Retrieved from: http://www.choicesmagazine.org/2005-
1/environment/2005-1-12.pdf 

59 Saliba, Bonnie C. and David B. Bush. 1987. “Water Markets in Theory and Practice: Market Transfers, Water Values, and Public Policy.” Westview Press. P. 309. 

60 Utah Code. Title 73 Chapter 1 Section 4. Reversion to the public by abandonment or forfeiture for nonuse within seven years -- Nonuse application. Retrieved from: 
http://le.utah.gov/xcode/Title73/Chapter1/73-1-S4.html 
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state or to those with junior rights. The beneficial use doctrine discourages conservation because it slows the innovation of 
new beneficial uses and forces water rights owners to use their full share of water. Otherwise, they risk losing their rights 
without compensation. 

Utah's beneficial use doctrine hinders market transactions because it places a limit on how buyers can use their water. 
According to Utah Code Section 73-3-16, anyone applying for a water right must submit to the State Engineer a method of 
applying water to beneficial use.61 Commonly accepted beneficial uses include agriculture, industry, domestic use, and 
recreation, but do not include important uses like conservation or instream flows. Utah water law “allows for current water 
rights to be converted to an instream flow only by the Division of Wildlife Resources or the Division of Parks, Lands and 
Recreation.”62 By restricting potential water buyers from using water in the ways they deem valuable, beneficial use 
discourages innovation and conservation that could arise if water were more freely tradeable.  

Beneficial use was once considered necessary to prevent speculation by large water buyers who might purchase all the 
water and sell it back at monopoly prices. However, this concern is no longer valid. Since almost all of the water in the 
state is already allocated, it would be prohibitively costly for any single interest to buy a substantial portion of the state’s 
water.63  

A 2004 ruling by the Utah Supreme Court held that “the concept of beneficial use is not static. Rather, it is susceptible to 
change over time in response to changes in science and values associated with water use.”64 Requiring administrative 
approval of a beneficial use adds uncertainty and unnecessary time requirements. In a market-based system, nothing is 
gained by defining a particular set of uses as “beneficial” because the users of water will determine what is beneficial and 
allow for changes over time without bureaucratic lag. 

Another major restriction on trade, sometimes called the “no-harm-to-juniors rule,” illustrates one of the most difficult 
aspects of water trading in Utah. When an agricultural user diverts irrigation water, any water that does not evaporate or 
is not absorbed and transpired by plants eventually returns either to groundwater or back to the stream from which it was 
diverted. Users downstream can then divert that water, apply it to a beneficial use, and claim a water right. The no-harm-
to-juniors rule obligates the senior user to consistently return to the stream water that is depended on by junior users.65 

The no-harm-to juniors rule is a case of the “tragedy of the anti-commons,” the counterpart to the classic “tragedy of the 
commons.” While the tragedy of the commons is a case of too few exclusion rights, which prevents users of a resource 

                                                                    

61 Utah Code. Title 73 Chapter 3 Section 16. Proof of appropriation or permanent change. Retrieved from: http://le.utah.gov/xcode/Title73/Chapter3/73-3-S16.html 

62 Red Lodge Clearinghouse. 2010, October 15. Utah Water Law. Retrieved from: http://rlch.org/content/utah-water-law 

63 Radosevich, G. 1978. Western Water Laws and Irrigation Return Flow. Robert S. Kerr Environmental Research Laboratory, Office of Research and Development. U.S. 
Environmental Protection Agency. P. 231. Retrieved from: 
https://books.google.com/books?id=nVFAAAAAIAAJ&printsec=frontcover&source=gbs_ge_summary_r&cad=0#v=onepage&q&f=false 

64 Supreme Court of Utah. 2004, August 17. In RE: The General Determination of the Rights to Use All of the Water. No. 981509. Retrieved from: 
http://caselaw.findlaw.com/ut-supreme-court/1082810.html 

65 Culp, Peter W., Robert Glennon, and Gary Libecap. 2014, October. “Shopping for Water: How the Market Can Mitigate Water Shortages in the American West.” P. 14. 
Retrieved from: http://www.hamiltonproject.org/assets/files/how_the_market_can_mitigate_water_shortage_in_west.pdf 
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from excluding other users of a resource, resulting in overuse and depletion, the tragedy of the anti-commons is exactly 
the opposite. In the tragedy of the anti-commons, too many users have exclusion rights, which can make it difficult for any 
user to access the resource, resulting in underuse.66 When water users have rights that depend on the return flows of 
senior users, junior uses can exclude senior users from using their rights in ways that harm junior rights. This historical 
artifact can make it exceptionally difficult to trade water, or even change its use. 

Utah’s restrictions on appropriation were effective institutions for water right management during early years of 
development, when Utah had a lower population and demand for water could easily be met by the available supply. 
Growing populations are placing a higher demand than ever on existing water supplies and more efficient institutions are 
needed to effectively manage water allocation. Colorado is experiencing high volume trading due to its market-like 
system of exchanging water rights facilitated by the Colorado Big-Thompson project. Utah residents would benefit from a 
similar market-like institution for water trading in which resources can freely flow to their most highly valued use. 

MARKET-BASED ALTERNATIVES 

Reform or remove the doctrine of beneficial use. 

• Originally designed to prevent large water monopolies from developing, the doctrine of beneficial use no longer 
serves that purpose. Beneficial use discourages innovation and conservation. 

Reform the bureaucratic process of water trading.  

• The process required to trade water rights in Utah is time consuming and difficult. Reducing red tape would 
encourage more trading by allowing water to move to its most highly valued use and encourage conservation 
by making it easier to lease conserved water to another user.  

THE ECONOMICS OF UTAH'S WATER CONSUMPTION 

Along with institutions, prices play a crucial role in determining how Utahns use water and how much they use. This 
section examines how water is priced in Utah and finds that water prices in Utah are often artificially low due to 
government policies that distort and subsidize the price of water. This report examines these policies and the implications 
of low water prices for municipal and agricultural users. 

MUNICIPAL WATER PRICING 

Municipal water is cheap in Utah for two primary reasons. First, the price reflects the cost of distributing water, often not 
including the value of the water itself. When Utahns pay their water bills, the price is determined by the cost of 
constructing water delivery systems with little regard for the actual scarcity of water. Municipalities obtain water rights 

                                                                    

66 Bretsen, Stephen N. and Peter J. Hill. 2009. “Water Markets as a Tragedy of the Anticommons.” William & Mary Environmental Law and Policy Review, 33(3), P. 727 
Retrieved from: http://scholarship.law.wm.edu/cgi/viewcontent.cgi?article=1026&context=wmelpr 
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either through prior appropriation or through a water transfer, and charge Utahns for the cost of water conveyance 
infrastructure. Second, the cost is made artificially cheap through property taxes and subsidies. Water in Utah is paid for 
by a combination of user fees and property taxes, which hide the true cost of each gallon of water used.67 In other words, 
there is a difference between the cost of water and the price. The price is what consumers pay, and is often substantially 
lower than the what cost of water actually is. The full cost of water infrastructure projects was subsidized by the Bureau of 
Reclamation, using national taxpayer dollars, which allowed Utah water users to avoid paying the full cost. 

Depending on the county and water conservancy district, private water providers and municipalities charge for water 
through user fees, taxes, or a combination of the two. On average, only one-third of the local water costs are paid for by 
state and local taxes, with the remainder covered by federal funds.68 Utah relies heavily on property taxes for water 
infrastructure, for example, five percent of total property taxes in 2012 went toward water projects.69 Water conservancy 
districts prefer property taxes because they provide a more reliable source of revenue than relying on user fees. The 
amount of revenue that can be collected through user fees is unpredictable because it depends on monthly consumption 
levels. Conversely, property taxes provide a consistent and predictable source of revenue because they do not depend on 
water consumption levels. This makes budgeting easier for water conservancy districts that are required to repay their 
debts for constructing water projects. Property taxes offer an easy way to fund water infrastructure, but relying solely on 
these taxes without setting a user fee that conveys the value of water hides the opportunity cost of using the resource 
from consumers and discourages conservation.  

Property taxes hide the true cost of water because they disconnect the consumption of water from water’s cost. Water 
districts in Utah often receive the majority of their revenues from property taxes rather than user fees. Thus, because of 
the low cost of user fees, the cost of water has no effect on how much water consumers decide to use and does nothing to 
deter its overuse. Water bills in Utah do not reflect the total price users pay for water and therefore the cost of water 
seems artificially low. Utah’s water use fees are among the lowest in the nation, despite the fact that Utah is the second 
driest state in the US, which suggests that prices do not adequately reflect opportunity costs.70 In a study of average 
household water prices in 30 major U.S. cities by Circle of Blue, a group of journalists and scientists who write extensively 
about water, Salt Lake City has some of the lowest water prices compared to the other cities, though it is unlikely that it 
has one of the lowest costs.71 Removing property tax subsidies for water would help uncover the cost of water and 
encourage more conservation as long as the user fees reflect opportunity costs and scarcity. For these user fees to reflect 
opportunity costs, however, water users would need to be able to easily sell excess water at market rates to allow prices 
to fluctuate with scarcity.  

                                                                    

67 Office of Legislative Research and General Counsel. 2012, November. “How Utah Water Works”. P. 9. Retrieved from: 
http://le.utah.gov/interim/2012/pdf/00002706.pdf  

68 Ibid. 

69 Ibid. 

70 Office of the Legislative Auditor General. 2015, May. “A Performance Audit of Projections of Utah’s Water Needs.” Report to the Utah Legislature, Number 2015-01. P. 
38. Retrieved from: https://le.utah.gov/audit/15_01rpt.pdf 

71 Walton, Brett. 2015, April 22. "Price of Water 2015: Up 6 percent in 30 Major U.S. Cities; 41 Percent Rise Since 2010." Circle of Blue. Retrieved from: 
http://www.circleofblue.org/2015/world/price-of-water-2015-up-6-percent-in-30-major-u-s-cities-41-percent-rise-since-2010/ 
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Much of Utah’s water infrastructure was funded by the Bureau of Reclamation, transferring the cost of expensive 
reservoirs and delivery infrastructure to national taxpayers. Other water development projects were funded with revolving 
loan funds with below-market interest rates at the state level, where private water companies repay water development 
projects by delivering water to the consumer. Once the private company repays its debt to the state, those funds are 
redistributed for other projects.72  

Water development projects are managed by Utah’s 38 water conservancy districts, and the five largest districts provide 
water for about 85 percent of Utah’s population.73 Water conservancy districts typically provide wholesale water to 
municipalities or private water companies. Many of these private water systems were created by early Utah settlers 
combining water rights, and Utah has hundreds of private for-profit residential water providers.74 The Utah State Code 
requires private water providers to petition Public Service Commission/Department of Public Services for rate increases, 
subjecting pricing in private water companies to political pressures.75 

One common method for encouraging water conservation in the west is the use of tiered pricing systems. A tiered pricing 
system charges heavy water users a higher rate than users who consume less. Tiered pricing systems can keep water 
inexpensive for basic human uses, but get progressively more expensive as a consumer uses more water. These higher 
prices encourage conservation.76 In 2016 tiered pricing became mandatory under Utah state law, although most Utah cities 
already used them. A 2015 performance audit of Utah’s water use, however, found that these systems do not substantially 
encourage conservation because the tiers do not increase the price of water by a meaningful amount. The 2016 mandate 
does not address this issue, it simply requires the use of tiered pricing, with no emphasis on pricing levels.77 If water 
districts fail to establish tiers at price levels high enough to encourage conservation, this 2016 mandate will do little to 
improve water supplies in Utah. 

Cities with more effective tiered pricing systems have more pronounced block rates where users are either charged 
substantially more for higher uses, or fewer gallons are required to put a user into the next tier, as depicted in Figure 2. For 
example, the cities of Santa Fe and Alamogordo in New Mexico charge residential users substantially more for high levels 

                                                                    

72 Office of Legislative Research and General Counsel. 2012, November. “How Utah Water Works.” P. 10. Retrieved from: 
http://le.utah.gov/interim/2012/pdf/00002706.pdf  

73 Utah Foundation. 2014, September. “Flowing Toward 2050: Utah’s Water Outlook.” P. 3. Retrieved from: http://www.utahfoundation.org/uploads/rr723.pdf 

74 Office of Legislative Research and General Counsel. 2012, November. “How Utah Water Works.” P. 8. Retrieved from: 
http://le.utah.gov/interim/2012/pdf/00002706.pdf  

75 Gardner, B. Delworth. n.d. “The Efficiency of For-Profit Water Companies Versus Public Companies.” P. 37. Retrieved from: 
http://opensiuc.lib.siu.edu/cgi/viewcontent.cgi?article=1182&context=jcwre 

76 Office of Legislative Research and General Counsel. 2012, November. “How Utah Water Works.” P. 10. Retrieved from: 
http://le.utah.gov/interim/2012/pdf/00002706.pdf  

77 Utah Code. Title 73 Chapter 10 Section 32.5. Culinary water pricing structure. Retrieved from: https://le.utah.gov/xcode/Title73/Chapter10/73-10-S32.5.html?v=C73-
10-S32.5_2016051020160510; Office of the Legislative Auditor General State of Utah. 2015, May. Report to the Utah Legislature Number 2015-01. “A Performance Audit 
of Projections of Utah’s Water Needs.” P. 41. Retrieved from: https://le.utah.gov/audit/15_01rpt.pdf 
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of water use (see Figure 2), which has proven to be an effective way of reducing consumption.78 Some cities, including Salt 
Lake City, automatically charge a higher water rate in the summer to encourage conservation when water is most scarce.79 
Summer surcharges help to reduce consumption, but a more effective pricing mechanism would add a scarcity charge 
dependent on actual drought conditions.  
 
Figure 2. Marginal Price Curves (Consumption Charges) of Water Rate Structures in New Mexico and Utah.80  

 

                                                                    

78 Western Resource Advocates. 2006, February. “Water Rate Structures in New Mexico: How New Mexico Cities Compare Using This Important Water Use Efficiency 
Tool.” P. 9. Retrieved from: 
http://www.waterboards.ca.gov/waterrights/water_issues/programs/hearings/cachuma/comments_rdeir/pacific_institute/4otherreports/wra_nm_waterrate2006.pdf 

79 Public Utilities Billing. 2016, July. “Water Rates: July 2016.”.Retrieved from: http://www.slcdocs.com/utilities/PDF%20Files/UtilityRates/WaterrateswebCurrent.pdf 

80  Recreated from Office of Legislative Research and General Counsel. 2012, November. “How Utah Water Works.” P. 11. Retrieved from: 
http://le.utah.gov/interim/2012/pdf/00002706.pdf ; Western Resource Advocates. 2006, February. “Water Rate Structures in New Mexico: How New Mexico Cities 
Compare Using This Important Water Use Efficiency Tool.” P. 12. Retrieved from:  
http://www.waterboards.ca.gov/waterrights/water_issues/programs/hearings/cachuma/comments_rdeir/pacific_institute/4otherreports/wra_nm_waterrate2006.pdf 
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Many communities in Utah also use secondary water for non-culinary, outdoor residential uses like watering lawns. 
According to the Office of the Legislative Auditor General, 23 percent of water use in Utah is secondary water.81  
Secondary water usually comes in two forms, depending on the city. In some cities, residents living near irrigation ditches 
and canals can purchase shares from the local irrigation company, as discussed previously. Shares give a user the right to 
have their headgate open for a specified length of time, as opposed to measuring a specific quantity of water.82 The 
irrigation company typically owns the canals that deliver the water in addition to the water that is delivered. Because 
users own shares of a water right, not the right itself, they can easily buy and sell water shares within the irrigation district. 

The second form of secondary water is pressurized non-culinary water delivered through a different set of pipes to 
residential users. In this case, the local conservation district owns the water rights, and sells the use of the water to users 
for a fee. Unlike the first type of secondary water system where use is limited by the time a headgate can be open, the 
second type of secondary water system is often unmetered, allowing unlimited water use for no additional cost. 

Adding meters to these secondary water systems would give consumers a better idea of how much water they are 
actually using as well as water providers a way of charging for this water use. Adding meters has potential to reduce 
water usage by providing the water consumer better information, though if prices are low these meters may be 
ineffective. Rather than charging one flat fee for unlimited water use, these consumers would instead pay for exactly the 
amount of water they use. Increased water conservation upstream would be more effective because secondary water 
users would no longer have an incentive to use as much of the supply. Meters would also help the upstream user to sell 
this conserved water, creating additional incentive for conservation.  

FEDERAL SUBSIDIES FOR AGRICULTURAL WATER IN UTAH 

Agriculture uses over 80 percent of Utah’s water supply, which is similar to other western states.83 Because Utah is a 
desert, the source of water is often far away from where it is actually used. To meet this desire to transport water from its 
source to where it is demanded, Utah has many water infrastructure projects. Many of these projects are federally funded, 
but some are state funded.84 Local operators, whether from a private business or from a public water conservancy district, 
manage both state and privately-owned water projects, but the Division of Water Rights is ultimately in charge. 

Utah’s largest water projects were federally funded in the early 20th century by the Bureau of Reclamation.85 The 1902 
Reclamation Act created the Bureau of Reclamation, which was responsible for building irrigation projects, including 

                                                                    

81 Office of the Legislative Auditor General. 2015, May. “A Performance Audit of Projections of Utah’s Water Needs.” Report to the Utah Legislature, Number 2015-01. P. 
36. Retrieved from: https://le.utah.gov/audit/15_01rpt.pdf 

82 Christensen, Keith H., Robert W. Hill, and Chad R. Reid. 2008, December. “Utah Water Rights.” P. 2. Retrieved from: 
http://extension.usu.edu/files/publications/publication/ENGR_WaterManagement_2008-01pr.pdf 

83 Utah Office of Legislative Research and General Counsel. 2012, November. “How Utah Water Works: An Overview of Sources, Uses, Funding, and Pricing”. P. 4. 
Retrieved from: https://le.utah.gov/interim/2012/pdf/00002706.pdf 

84 Utah Department of Environmental Quality. 2015. “State of Utah Water Quality State Revolving Fund: Annual Report & Financial Statements.” P. 3-4. Retrieved from: 
http://www.deq.utah.gov/FeesGrants/assistance/wq/docs/2015/01Jan/FY14AnnualReport.pdf  

85 United States Bureau of Reclamation. 2016, January 12. The Bureau of Reclamation: A Very Brief History. Retrieved from: http://www.usbr.gov/history/borhist.html 
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“dams, reservoirs, and canals” for the purpose of irrigating “semiarid lands in 16 western states and territories: Arizona, 
California, Colorado, Idaho, Kansas, Montana, Nebraska, Nevada, New Mexico, North Dakota, Oklahoma, Oregon, South 
Dakota, Utah, Washington, and Wyoming.”86 

One of the largest water resource development projects in Utah is the Central Utah Project. Large water projects typically 
have a high initial cost that is difficult to pay for with only user fees, so the Bureau of Reclamation subsidized these 
projects with federal taxpayer dollars. The Central Utah Project is an expensive combination of diversions, reservoirs, and 
aqueducts that provide Utah’s Bonneville Basin with agricultural, municipal, and industrial water allocated to Utah under 
the Colorado River Compact.87 The project, consisting of several connected smaller projects, has never been fully approved 
because of its astronomical costs and has slowly obtained funding for each of its subunits from Congress over several 
decades. 

Although the Central Utah Project was intended to be paid for by water consumers, the high construction, operations, 
maintenance, and administrative costs coupled with low water payments makes debt repayment a potentially 
unobtainable objective. Because the Central Utah Project actually consists of six subunits, repayment is a massive and 
complex endeavor with each subunit having its own repayment plan. The best example of the growing cost of this project 
is the Bonneville Unit, for which the Central Utah Water Conservancy District signed a repayment contract in 1965.88 The 
Bonneville Unit is the largest component of the Central Utah Project, developing 313,000 acre-feet of water.89 The initial 
repayment contract required payment of $130 million with a provision that the obligation could not increase by more than 
20 percent (to a total of $156 million). By 1985, however, construction costs for the Central Utah Project had reached this 
repayment limit before the project could be completed, at least partly due to inflation. A special election held in Utah 
raised the debt limit by adding another $335 million, raising the total cost to federal taxpayers to just over $500 million.90 
The total cost of the project has surpassed $2 billion.91 Even some fifty years after repayment began on the Central Utah 
Project, the CUWCD is still struggling to repay its obligations.  

The Central Utah Project provides water security, electricity, and recreation opportunities for Utahns. Many of the project’s 
units are expensive, however, and may have never been funded by local, state, or private interests, and many of these 
water projects will never be paid off in full. The state’s largest water use is for agriculture but agricultural interests pay 
only a small fraction of the actual cost of water delivery in Utah. Agricultural users only have to pay a small portion of 

                                                                    

86  National Park Service. n.d. Water in the West. Retrieved from: https://www.nps.gov/articles/2-water-in-the-west.htm 

87 Fuller, Craig. n.d. Central Utah Project. Utah History to Go. Retrieved from: http://historytogo.utah.gov/utah_chapters/utah_today/centralutahproject.html 

88 Eastman, Adam R. n.d. The Central Utah Project, Bonneville Unit. Historic Reclamation Projects Book. P. 22-23. Retrieved from: 
http://www.usbr.gov/projects/ImageServer?imgName=Doc_1223653172056.pdf 

89 Eastman, Adam R. n.d. The Central Utah Project, Bonneville Unit. Historic Reclamation Projects Book. P. 2. Retrieved from: 
http://www.usbr.gov/projects/ImageServer?imgName=Doc_1223653172056.pdf; U.S. Bureau of Reclamation. 1977, March 15. “Preliminary Information and Data Sheets 
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91 Central Utah Project Completion Act Office. n.d. “Frequently Asked Questions.” U.S. Department of the Interior. Retrieved from: http://www.cupcao.gov/faq.html  
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construction costs for the Central Utah Project and do not need to pay any interest on that cost.92 A recent Department of 
Interior report suggested that the cost per acre-foot of water delivered through the Central Utah Project is around $4,000, 
but the average price irrigators pay per acre-foot of water in Utah is only about $13.93 This huge disparity between actual 
water costs and the prices paid by consumers represents a massive subsidy for Utah’s agriculture.  

The Central Utah Project represents one of the major problems with how water is allocated in Utah. Both state and federal 
policies disconnect water consumption and the cost of delivery from the price paid for water, creating a fiscal illusion of 
cheap water. At the state level, water conservancy districts generate revenue primarily through property taxes, rather 
than through user fees. This disconnect means users do not see the full cost of their water when they receive their bill. 
Instead, they see only the portion covered by user fees and not the portion subsidized by property taxes. At the federal 
level, Utah's water infrastructure projects are subsidized by the federal government, which distributes the cost of Utah's 
water infrastructure to all national taxpayers in a classic case of concentrated benefits and dispersed costs. Utah water 
consumers benefit from artificially cheap water, while national taxpayers pay for it. 

MARKET-BASED ALTERNATIVES  

Connect the consumption of water more directly to its cost. Water consumption in Utah today is only loosely tied to its 
cost. This is true for both municipal and agricultural uses. Consumption should reflect the cost of water by charging 
consumers a price that covers its full cost. There are a number of ways to reform this, including: 

Reduce transaction costs to water trading.  

Reducing the regulatory burdens and transaction costs that discourage water trading will encourage users to buy 
and sell water according to its most highly valued uses. Encouraging water trading will allow the price of water 
to more closely reflect its opportunity cost.  

Utilize user fees to pay for water deliverance, not property taxes or federal subsidies.  

Using property taxes and federal subsidies to pay for water masks the true cost of water. When the amount of 
water a user consumes is directly connected to the cost of that water, users are incentivized to conserve and are 
able to make better educated choices about their water use.  

Use more effective tiered pricing systems.  

                                                                    

92 Osterstock, Tim, Janice T. Coleman, Mark J. Roos, and Pauline Williams. 1999, July. “A Performance Audit of the Central Utah Water Conservancy District. Report to 
the Utah Legislature.” Report No. 99-04. P. 6, 58. Retrieved from: https://le.utah.gov/audit/99_04rpt.pdf 
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Tiered systems allow for basic human uses of water to be relatively inexpensive, while more luxury uses become 
more expensive. Although Utah law requires tiered pricing systems, many of these pricing systems do not raise 
prices to a level high enough to encourage conservation. A more effective tiered pricing system would increase 
the incentive to conserve. 

THE POLITICS OF UTAH'S WATER PROJECTS 

In addition to institutions and economics, politics also play a major role in determining how water is managed and used in 
Utah. This section examines how the Division of Water Resources has systematically overestimated the amount of water 
Utahns will use in the future, while underestimating the amount of water that will be available. This misperception that 
there will not be enough water in Utah to meet demand has been a key factor in the approval of two controversial and 
expensive water projects: the Bear River Project and the Lake Powell Pipeline. Water markets in Utah currently do not 
function well enough to determine whether or not these projects are actually necessary.  

This section also examines the politics behind Utah water markets, the resulting high-cost infrastructure projects, and the 
impacts of all of this on state taxpayers and water consumers. This section concludes with recommendations for how 
political institutions might be reformed so that water flows more efficiently in Utah from lower to higher valued uses. 

THE DIVISION OF WATER RESOURCES’ 2015 LEGISLATIVE AUDIT 

In 2013, a group of environmental organizations including the Utah Rivers Council asked the Utah legislature to perform an 
audit of the Division of Water Resources (DWR). They argued that the DWR had been overestimating the amount of water 
Utah would need in the future in order to justify the necessity of large, expensive water projects—specifically the Lake 
Powell Pipeline and the Bear River Project.94 In 2015, the Office of the Legislative Auditor General released “A Performance 
Audit of Projections of Utah’s Water Needs.”95 

After investigating the process the state uses to collect data, the audit reported that “it is widely recognized that there are 
fundamental problems with the way the state’s water use data is gathered and submitted by local water providers.”96 
These problems include data that changes drastically from year to year, cities using inconsistent measures, and at least 
one case of reporting the number for an identically named city in New York.97 Local water systems receive unclear 
instructions on how to collect data, and the DWR does not provide feedback when it catches errors. Because of the 
beneficial use doctrine, and despite a state law allowing cities to keep unused water rights for the future, cities may fear 

                                                                    

94 Maffly, Brian. 2013, June 27. Groups want Utah water resources agency audited. The Salt Lake Tribune. Retrieved from: 
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the state engineer taking away unused allocations, encouraging them to overstate their water use and “needs.”98 If these 
cities were more easily able to sell their water, they would be more likely to use what they need and sell the rest. Finally, 
water not treated for indoor uses but suitable for outdoor watering, known as secondary water, is not metered and 
estimates of use are not precise.99  

The audit also argued that increased conservation is possible. Though the DWR has projected that water use per capita 
will not continue to decline after Utah meets its 25 percent conservation goal by 2025, the DWS has no good reason to 
assume this, as Utah has some of the highest rates of residential water use in the western US, using more water than dry 
states like Nevada, Arizona, and New Mexico.100 Utah’s similarity to other western states implies that Utah can achieve 
similar levels of conservation if the market for water is reformed. Furthermore, because Utah is made of many different 
basins with different levels of rainfall, some basins will have the capability to reduce water use far below the goal set by 
the DWR. The audit argues that instead of “applying the same 25 percent conservation goal to all basins, the division 
should . . . establish a new set of conservation goals that reflect each region’s unique conditions and ability to conserve.”101 
The audit also recommended using accurate, non-subsidized pricing to reduce demand. Perhaps the best way to 
encourage differential levels of conservation in different basins is by allowing market prices to direct water to its most 
valued uses. 

Finally, the audit found that the DWR ignores one of the most important sources of additional water: transfers of 
agricultural water to urban development. Agricultural land uses water more intensely than residential or commercial land. 
When agricultural land is developed into residential commercial land, those water savings increase the total amount of 
water available for use.102 Approximately 10 percent of farmland in Utah is projected to be urbanized by 2050, which will 
free a significant amount of agricultural water for municipal use.103 Any water rights not bought by developers will become 
unappropriated water that the DWR can reallocate. The DWR, however, does not take this into account when projecting 
future water supplies.  

Essentially, the Utah Division of Water Resources has been overestimating future demand for water, underestimating 
future supply, and using these biased projections to justify funding and constructing large water projects. The DWR’s 
behavior is consistent with political economists’ models that describe how bureaucrats seek to maximize their budgets.104 
Budget maximization is not just a problem of self-interested public officials. Even well-meaning bureaucrats who believes 
their agency can do good for the public will want to increase their budgets in order to accomplish their goals. Although the 
Utah Division of Water Resources may have good intentions for providing a reliable supply of water to the state's 
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residents, the institutional structure actually results in bureaucrats focusing their efforts to maximize budgets rather than 
creating efficient public policy outcomes, which harms taxpayers by forcing them to fund large water infrastructure 
projects that may not be necessary. 

THE BEAR RIVER DEVELOPMENT PROJECT 

One of the largest water infrastructure projects proposed to meet increasing demand for water is the Bear River 
Development Project. The Bear River begins deep in the Uintah Mountains of northeast Utah and ends at the Great Salt 
Lake, flowing through Wyoming and Idaho along the way.105 It is the “largest stream in the western hemisphere that does 
not reach the ocean”, and is frequently referred to as “Utah’s last untapped river.”106  

The Bureau of Reclamation has studied development options along the Bear River for decades, but until water shortages 
surfaced in 1990, nothing had been implemented.107 In 1991, the Utah legislature passed the Bear River Development Act, 
which requires the Utah Division of Water Resources (DWR) to “develop the surface waters of the Bear River and its 
tributaries through planning and construction of reservoirs and associated facilities as authorized and funded by the 
Legislature.”108 This legislation facilitated the creation of the Bear River Development Project (BRDP), a state reservoir 
project that would develop 220,000 acre-feet of the Bear River via a number of potential reservoir sites. State planners 
expect that this project alone will provide 47 percent of the water they estimate is necessary to meet the projected 
demands of population growth by 2060.109  

The Bear River Development Project will be expensive, with an estimated cost of around $2 billion. To finance the project, 
the state of Utah will contribute $1.5 billion and the rest will be paid for by the Weber Basin Water Conservancy District 
and the Jordan Valley Water Conservancy District.110 

Unfortunately, water projects of this magnitude often run into unexpected issues and higher-than-expected costs, and the 
cost of the Bear River Development Project will likely rise as well. A study by American Rivers found that actual costs for 
reservoirs exceed their estimated costs by anywhere from 162 percent to 854 percent.111 That can mean a difference of 
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hundreds of millions, or, in the case of the BRDP, billions of dollars in expenses that taxpayers must ultimately pay for. 
State regulators often plan on population growth to increase the taxpayer base and cover these higher costs, but 
population growth is difficult to predict and may often be overestimated. In situations where population growth is 
overestimated, the existing taxpayer base is left to make up for the government’s bad cost estimations.112 

The Bear River Development Project will also have adverse effects on the health of the Bear River Watershed and thus 
faces heavy opposition from groups like the Audubon Society and the Utah Rivers Council and has been criticized by 
multiple professors at the University of Utah.113 Damming the Bear River will impede the natural flow of the river and could 
drop water levels in the Great Salt Lake.114 Because the Great Salt Lake is so shallow, any drop in water level will have a 
large impact on the shoreline. The wetlands around the Great Salt Lake, including the Bear River Migratory Bird Refuge, 
support over 250 species of migratory birds and could be one casualty of lower water levels.115 Other groups that could 
face negative impacts are the brine shrimp industry and any communities near the Great Salt Lake. Farmers use water 
from the Bear River and its tributaries to irrigate crops, meaning pollution sources such as fertilizer often find their way 
into the water and eventually settle in the lake bed of the Great Salt Lake. Dropping water levels may expose these 
lakebed pollutants, allowing them to become airborne with strong winds. 

Similar situations have occurred in California’s Owens River Valley and Salton Sea. Overdevelopment of these water 
resources has mostly dried them up, leading to massive dust storms, increases in airborne pollution, and a growth in 
respiratory illnesses in surrounding populations.116 With all of the complications posed by the BRDP, water planners should 
consider market solutions as an alternative means to allocate water in Utah.  

When water prices are subsidized so heavily, consumption exceeds available supply. Allowing markets to adjust prices to 
reflect the scarcity and demand of water in the state would encourage consumers to conserve more water. This practice 
has already been carried out in Santa Fe, NM, and Irvine, CA.117 In Irvine, increased water pricing led to a 50 percent 
reduction in per capita water use.118 Instituting better water policies which accurately reflect water scarcity in Utah would 
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offer a better solution to long-term water needs in the state than an expensive and environmentally damaging system of 
reservoirs. 

THE LAKE POWELL PIPELINE 

Along with the Bear River Development Project, the Lake Powell Pipeline is an example of an expensive solution to a 
problem that would more effectively be solved by markets. The Lake Powell Pipeline is a proposed project that would 
deliver water 139 miles from Lake Powell to southern Utah. Operating at full capacity, the pipeline is supposed to carry 
over 82,000 acre-feet of water to Washington County, and close to 4,000 acre-feet of water to Kane County annually. The 
pipeline would also provide hydroelectric power.119 

The pipeline was originally approved by the Utah state legislature in 2006 with the passage of the Lake Powell Pipeline 
Development Act. The act stipulates that the state of Utah will pay for the initial cost of the pipeline, while the districts that 
purchase the delivered water must repay the cost of construction within 50 years after receiving the water. Kane and 
Washington Counties will receive most of the water, with the vast majority going to Washington County, which means 
that the Washington County Water Conservation District will ultimately be responsible for nearly the entire cost of the 
project.120 

Although the project was originally proposed nearly a decade ago, it is still moving through the federal approval process. 
The project must be approved by the federal government through both the National Environmental Policy Act (NEPA) and 
the Federal Energy Regulatory Commission (FERC). If everything is approved as planned by the Board of Water 
Resources, construction on the Pipeline can begin as soon as 2020, with water being delivered to the districts by 2025.121 

As required by the Federal Energy Regulatory Commission, the Utah Division of Water Resources filed a Preliminary 
Licensing Proposal with FERC on December 1, 2015. The public documents show that the project will include six 
hydroelectric power generating stations at various points on the pipeline. The total power generated is estimated to be 
around 307 MW of power.122 The power generated by the pipeline could be used to offset the cost of power to pump the 
water uphill.123 

Proponents argue that the pipeline is necessary to sustain the population growth and economic growth of southern Utah. 
In 2005, the state of Utah used data from the 2000 Census to project the population of Washington County through 2060. 
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The 2005 projection for 2060 was over 860,000 people.124 The Lake Powell Pipeline Development Act was passed with 
this projection in mind. After the 2010 Census, the State’s projection was scaled back to just over 500,000 people by 
2060.125 To compare, in 2012 Washington County had an estimated population of less than 144,000 people.126 Utah is 
overestimating future population growth and thus demand for water in Washington County. 

The Washington County Water Conservation District currently has a sustainable water supply of 75,000 acre-feet per year. 
Based on the anticipated growth in population, Kane and Washington county project that they will need an additional 
143,000 acre-feet per year. According to the conservation district, “Even the most stringent, expensive conservation 
practices will not produce the necessary yield to meet anticipated demand.”127 Because reductions in water use can cause 
water districts to lose revenue, the Preliminary Licensing Proposal notes that conservation practices like eliminating 
outdoor watering would cost the district $94 million in reduced revenue.128 While conservation districts may encourage 
customers to conserve water, economic realities like this encourage districts to push the cost of conservation onto the 
state. 

The Washington County Water Conservation District argues that additional water from the pipeline will be able to sustain 
nearly an additional 300,000 people, close to 100,000 jobs, and almost $8 billion in total personal income.129 The recent 
Preliminary Licensing Proposal also estimates potential costs and benefits for the Lake Powell Pipeline Project. Operation 
and maintenance costs over 50 years are estimated to range from $1.5 to $3.2 billion, while total economic benefits are 
estimated to range from $1.8 to $4.4 billion. The proposal also explores other possibilities and concludes that it would cost 
$1.7 billion to source the same amount of water from other sources.130 

Utah will pay the upfront cost of the pipeline, leaving the water districts that use the pipeline responsible to repay the 
state over the next 50 years.131 Initial estimates placed the cost of the Lake Powell Pipeline Project near $1 billion, and 
further estimates have increased the expected cost range to between $1.4 and $1.8 billion.132  
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A group of economists from several Utah universities signed a report to the governor detailing the expected repayment 
cost, along with what the Washington County Water Conservation District would have to do to raise the revenue required 
to pay for the project. Depending on whether the pipeline cost meets the low estimate of $1.4 billion or the high estimate 
of $1.8 billion, the Washington County Water Conservation District will be responsible for around $62 million to $131 million 
in debt payments each year. The water district's current net revenue of $9 million per year falls far short of that. The 
district can raise additional revenue, but because it has already raised property taxes to the maximum allowed by the 
state, the only real potential avenues for new revenue are drastic increases in water rates or fees.133  

The District has few options to pay for the pipeline, including raising water rates by around 500-700 percent while 
simultaneously doubling fees paid by developers when building new residential, commercial, or industrial space.134 While 
these measures could raise the required funds, they would, according to the report, reduce the demand for water to the 
point that the Lake Powell Pipeline would no longer be necessary.135 Raising rates and fees would also impact growth, 
further decreasing the need for new water development. The pipeline loan offered by the State of Utah to Washington 
County could potentially never be paid back. As the report concludes, “if repayment really was highly likely, the District by 
itself could have borrowed the money on the bond market from eager investors and started construction already, without 
any State financial involvement, as the District has done on many past occasions.”136 

Financial concerns aside, the other major problem with the Lake Powell Pipeline is the question of sustainability. While the 
lake currently has enough water to supply Washington County for several years, there is a substantial risk that over the 
next few decades that water will no longer be available.137 Over-allocations and climate change are the primary drivers for 
this concern.138 Unfortunately for proponents of the pipeline, the viability of the project depends on its long-term potential. 

It is highly unlikely that Lake Powell will continue to exist at its current levels in the long-term. Recent droughts and 
current as well as scheduled allocations have resulted in a situation where, in most years, more water flows out of Lake 
Powell than flows in. The lake has been decreasing in volume for years.139 Figure 4 shows NASA photos tracking the 
decline of the lake. On the left is the Colorado River flowing into Lake Powell in March 1999. On the right is that same 
stretch of the lake in April 2015. As the images show, water levels are declining rapidly and drastically. 
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Figure 4. “Water Level in Lake Powell: 1999 vs. 2015”140 

 

If temperatures rise because of climate change, increased evaporation, increased demand for water, and changes in 
weather patterns may exacerbate the lake’s declining water levels. Research conducted by University of California San 
Diego and Lawrence Livermore Research Lab show that under a net outflow situation of 1 million acre-feet per year, the 
Lake has a 90 percent to 100 percent chance of exhausting its storage by 2050.141 Even under the highly improbable 
scenario of 1 million acre-feet net inflow per year, Lake Powell has a 30 percent to 90 percent probability of drying up 
completely by 2050. The lower bound of these estimates assumes no effects from climate change, but taking into account 
even the most mild effects of climate change increases the lower bound in the generous scenario from 30 percent to 
almost 50 percent.142 The Lake Powell Pipeline would be tapping into an over-allocated, unsustainable, and dwindling 
source of water. 

Washington County planners have a legitimate reason to be worried about the long-term sustainability of their water 
resources. The most obvious solution to water scarcity is to raise water rates, but this is unlikely to happen until the district 
is already in the midst of a crisis. Raising water rates allows price signals to communicate to consumers the true scarcity of 
the resource. Water districts have generally been reluctant to raise water rates because rate increases are politically 
unpopular, and because the relative elasticity of water at high quantities can result in revenue losses for the district. These 
political and budgetary pressures can influence districts to keep water rates low despite the potential to encourage 
consumption at unsustainable rates. In the specific case of the Lake Powell Pipeline, Washington County would rather the 
state pay the cost of $1.4 to $1.8 billion for construction than suffer a loss of revenue of $94 million.  
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MARKET-BASED ALTERNATIVES 

Verify the quality of data used to project Utah’s future water needs.  

• With better data, policymakers are more likely to explore less costly alternatives before building large, expensive 
projects. While agencies can be tempted to spend large amounts of taxpayer money on expensive, highly visible 
projects, they may not be the most effective use of resources. 

Allow markets to allocate water instead of politics.  

• This will let water flow to its highest valued use, benefiting Utah's taxpayers and water consumers alike.  
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MANAGING UTAH'S WATER FOR THE FUTURE 

Utah policymakers have the opportunity to harness market forces in handling Utah’s water issues. This paper has explored 
some of these issues and offered market-based alternatives to current policies: 

 

Reform or remove the doctrine of beneficial use.  

• Requiring farmers to use their water or lose their water rights discourages conservation. 

Reform the bureaucratic process of water trading.  

• When water markets are allowed to function, water can flow to its most highly valued use. 

Connect the consumption of water with its cost. 

• Utahns consume water without realizing its full cost. 

Use user fees to pay for water conveyance, not property taxes or federal subsidies.  

• Subsidies hide the cost of water from the consumer, but user fees require users to pay the cost of their 
consumption. 

Use more effective tiered pricing systems.  

• Tiered pricing systems allow for basic water use to be priced at a low rate, but encourage conservation by 
increasing rates as water consumption goes up. Although cities are required to use tiered pricing systems in 
Utah, rates charged for high levels of use are still too low to encourage conservation. 

Explore less costly alternatives before building large, expensive projects.  

• The Bear River Development Project and the Lake Powell Pipeline are two proposed projects that will be 
expensive and ineffective at solving Utah's current water issues.  

 

While this list is not comprehensive, exploring some or all of these options will give policymakers a wider range of 
solutions to move Utah’s water policy beyond the inefficient status quo. If these suggestions were implemented, Utah's 
taxpayers and water consumers would benefit, as water would be able to flow to its most highly valued use.  
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Attachment 3 



Honorable	  Governor	  Herbert	  
Utah	  State	  Capitol	  Complex	  
350	  North	  State	  Street,	  Suite	  200	  
PO	  Box	  142220	  
Salt	  Lake	  City,	  Utah	  84114	  
	  
Honorable	  President	  Niederhauser	  
Utah	  State	  Senate	  
320	  State	  Capitol	  
PO	  Box	  145115	   	   	  
Salt	  Lake	  City,	  Utah	  84114	  
	  
Honorable	  Speaker	  Hughes	  
Utah	  House	  of	  Representatives	  
350	  North	  State,	  Suite	  350	  
PO	  Box	  145030	  
Salt	  Lake	  City,	  Utah	  84114	  
	  
October	  26,	  2015	  
	  
	  
Dear	  Governor	  Hebert,	  President	  Niederhauser,	  and	  Speaker	  Hughes,	  
	  
There	  has	  been	  discussion	  over	  the	  last	  several	  years	  regarding	  the	  Utah	  Division	  of	  Water	  
Resources’	  proposed	  Lake	  Powell	  Pipeline	  (“LPP”)	  project	  and	  the	  subsequent	  repayment	  
obligations	  of	  the	  taxpayers	  of	  Washington	  County.	  We	  have	  conducted	  an	  analysis	  of	  the	  
indebtedness	  of	  the	  Washington	  County	  Water	  Conservancy	  District	  (“the	  District”)	  and	  the	  
residents	  of	  Washington	  County	  by	  virtue	  of	   their	  participation	   in	   the	  LPP.	  Based	  on	  our	  
analysis	   we	   have	   major	   concerns	   about	   the	   debt	   and	   increased	   water	   rates	   and/or	  
increased	  impact	  fees	  that	  will	  be	  caused	  by	  this	  proposal.	  	  
	  
The	   following	   pages	   summarize	   our	   findings,	   based	   on	   the	   LPP	   Preliminary	   Application	  
Documents,	   the	  District’s	  audited	   financial	  statements,	  and	  other	  public	  documents	  made	  
available	  by	  various	  agencies.	  Based	  on	  this	  initial	  analysis,	  we	  have	  major	  concerns	  about	  
the	  likelihood	  that	  Utah	  taxpayers	  will	  be	  repaid	  by	  the	  District	  for	  the	  costs	  of	  the	  LPP.	  
	  
	  The	   District	   intends	   to	   participate	   in	   the	   LPP,	   proposing	   to	   receive	   94.5%	   of	   the	   water	  
from	  the	  pipeline.	  This	  would	  amount	  to	  69,000	  acre-‐feet,	  according	  to	  the	  project’s	  2011	  
Water	   Needs	   Assessment.	   We	   calculated	   different	   repayment	   scenarios	   based	   upon	   the	  
2012	  Socioeconomics	  and	  Water	  Resource	  Economics	  Report’s	   low	  and	  high	  project	   cost	  
projections	  of	  $1.4	  billion	  and	  $1.8	  billion,	   respectively,	  assuming	  an	   interest	  rate	  of	   four	  
percent	  and	  a	  50-‐year	  repayment	  period.	  These	  cost	  estimates	  are	  in	  2012	  dollars	  and	  this	  
analysis	  did	  not	  account	  for	  inflation.	  
	  
The	  District	  will	  have	  to	  repay	  between	  $61.8	  and	  $131	  million	  of	  LPP	  debt	  annually	  on	  top	  
of	   its	   existing	   debt	   portfolio,	   depending	   on	   final	   LPP	   project	   costs.	   The	   District’s	   current	  
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annual	   revenues	   are	   approximately	   $29	   million	   and	   current	   annual	   expenses	   are	  
approximately	  $20	  million.	  The	  remaining	  $9	  million	  in	  net	  revenues	  available	  to	  shoulder	  
additional	   LPP	   debt	   is	   not	   sufficient	   to	   service	   the	   debt.	  	   This	   shortfall	   poses	   a	   major	  
challenge	  for	  the	  District,	  its	  ratepayers	  and	  Utah	  taxpayers.	  
	  
This	  LPP	  debt	  service	   is	  equivalent	   to	  $369–$781	  every	  year	   for	  50	  years	   for	  every	  man,	  
woman,	   and	   child	   currently	   living	   in	   Washington	   County.	   	   Unless	   the	   District	   increases	  
water	  rates,	  impact	  fees,	  and/or	  other	  revenues,	  its	  existing	  and	  LPP	  debt	  will	  not	  be	  repaid	  
at	  the	  end	  of	  the	  50-‐year	  loan	  period.	  This	  outstanding	  debt	  assumes	  the	  District’s	  revenues	  
increase	  at	  the	  same	  rate	  as	  the	  county’s	  population.	  
	  
Assuming	   the	   $1.8	   billion	   high-‐cost	   LPP	   alternative	   from	   the	   2012	   Socioeconomics	   and	  
Water	  Resource	  Economics	  Report,	  the	  District	  could	  raise	  the	  needed	  funds	  by:	  
	  

• raising	  impact	  fees	  138	  percent,	  to	  an	  average	  of	  $14,514	  per	  connection;	  together	  
with	  

• raising	  water	  rates	  by	  678	  percent;	  together	  with	  
• selling	  1200	  acres	  of	  land	  owned	  by	  the	  District;	  together	  with	  
• continuing	   to	   collect	  property	   taxes	  near	   the	  maximum	   levy	   rate	  allowed	  by	   state	  

law.	  
	  

Assuming	   the	   $1.4	   billion	   low-‐cost	   LPP	   alternative	   from	   the	   2012	   Socioeconomics	   and	  
Water	  Resource	  Economics	  Report,	  the	  District	  could	  raise	  the	  needed	  funds	  by:	  
	  

• raising	  impact	  fees	  123	  percent,	  to	  an	  average	  of	  $13,630	  per	  connection;	  together	  
with	  

• raising	  water	  rates	  by	  576	  percent;	  together	  with	  
• selling	  1200	  acres	  of	  land	  owned	  by	  the	  District;	  together	  with	  
• continuing	   to	   collect	  property	   taxes	  near	   the	  maximum	   levy	   rate	   allowed	  by	   state	  

law.	  
	  
Of	   course,	   increasing	   water	   rates	   this	   much	   would	   significantly	   decrease	   Washington	  
County	  residents’	  demand	  for	  water—in	  our	  analysis,	  demand	  decreased	  so	  much	  that	  the	  
LPP	   water	   would	   go	   unused—which	   the	   Division	   of	   Water	   Resources	   did	   not	   consider.	  
Dozens	   of	   economic	   studies	   document	   the	   correlation	   between	   higher	   water	   prices	   and	  
reduced	   water	   demand	   (citations	   available	   upon	   request).	   This	   fundamental	   principle	   of	  
economics	   should	   be	   considered	   in	   forecasting	   future	   water	   demand	   in	   Washington	  
County.	  
	  
Currently,	  Washington	  County	  has	   some	  of	   the	   lowest	  water	   rates	   in	   the	  American	  West	  
because	   the	   District	   collects	   property	   taxes	   on	   homes	   and	   businesses,	   which	   effectively	  
lowers	  the	  price	  of	  water.	  Eliminating	  these	  property	  tax	  subsidies	  for	  water	  would	  lower	  
the	  tax	  burden	  in	  the	  county	  while	  allowing	  the	  free-‐market	  forces	  of	  supply	  and	  demand	  
to	  achieve	  more	  economically-‐rational	  water	  use.	  This	  is	  one	  of	  several	  water	  sources	  the	  
Division	  of	  Water	  Resources	  has	  not	  considered	  in	  its	  most	  recent	  LPP	  proposal.	  
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Other	   sources	   of	   future	   water	   which	   state	   water	   planners	   are	   not	   considering	   were	  
revealed	  in	  the	  2015	  Legislative	  Audit	  of	  the	  Utah	  Division	  of	  Water	  Resources.	  The	  audit	  
found	   that	   local	   water	   providers,	   including	   cities	   and	   towns,	   have	   the	   ability	   to	   expand	  
their	   sources	   of	   water	   supply.	   The	   auditors	   noted	   that	   St.	   George	   City	   has	   the	   ability	   to	  
expand	  its	  water	  supply	  without	  the	  assistance	  of	  the	  District	  through	  new	  well	  drilling	  and	  
other	  water	  sources.	  The	  audit	  also	  showed	  the	  area’s	  water	  supply	  is	  actually	  growing	  as	  
new	  residential	  development	  occurs,	  due	  to	  water	  formerly	  used	  by	  agricultural	  operations	  
being	   transferred	   to	  municipal	  uses.	  As	  Washington	  County	  continues	   to	  grow,	  more	  and	  
more	   of	   its	   irrigated	   farmland	   will	   be	   transformed	   into	   sites	   for	   homes	   and	   businesses,	  
adding	  large	  amounts	  of	  water	  to	  the	  public	  supply.	  	  
	  
The	   auditors	   also	   noted	   Washington	   County	   has	   some	   of	   the	   highest	   water	   conservation	  
potential	  in	  the	  nation.	  The	  area’s	  per-‐person	  water	  use	  is	  over	  twice	  the	  national	  average	  
and	  their	  current	  conservation	  goal	  would	  still	  put	  their	  per-‐person	  water	  use	  above	  nearly	  
every	   similar	   community	   in	   the	   West.	   If	   the	   area	   implemented	   a	   more	   aggressive	   water	  
conservation	  program	  they	  could	  further	  extend	  their	  water	  supply.	  When	  these	  additional	  
water	  sources	  are	  included	  in	  the	  water	  supply	  estimates	  for	  Southwestern	  Utah,	  the	  need	  
for	  the	  LPP	  becomes	  questionable.	  
	  
Additionally,	  according	  to	  the	  Utah	  Division	  of	  Water	  Resources,	   the	  District	  claims	  it	  has	  
supplemental	  water	  infrastructure	  needs	  outside	  of	  the	  LPP	  that	  total	  an	  added	  $1.1	  billion	  
in	  new	  debt	  for	  facilities,	  including	  a	  Master	  Plan,	  the	  Warner	  Valley	  Reservoir,	  and	  water	  
treatment	  upgrades.	  Our	  analysis	  does	  not	  include	  this	  additional	  debt,	  which	  will	  require	  
even	  larger	  increases	  in	  water	  rates	  and/or	  impact	  fees	  than	  described	  above.	  	  
	  
Furthermore,	   the	   projected	   cost	   alternatives	   are	   now	   four	   to	   seven	   years	   old	   and	   these	  
costs	  are	  likely	  to	  have	  increased	  because	  of	  inflation.	  Increased	  costs	  due	  to	  construction	  
delays	   are	   not	   uncommon	   with	   water	   projects	   of	   such	   large	   size	   and	   cost,	   which	   would	  
require	   additional	   increases	   in	   water	   rates	   and/or	   impact	   fees.	   While	   impact	   fees	   might	  
appear	   to	   fall	   only	   on	   newcomers,	   free	   market	   competition	   for	   housing	   development	  
among	  surrounding	  counties	  means	  that	  the	  District’s	  impact	  fees	  will	  depress	  the	  value	  of	  
Washington	  County	  land	  relative	  to	  its	  neighbors’	  land	  and	  relative	  to	  its	  current	  value.	  
	  
In	   the	  past,	   the	  Division	  of	  Water	  Resources	  has	   claimed	   they	  have	  devised	  a	   repayment	  
scenario,	  coined	  “Pay-‐As-‐You-‐Go,”	  allowing	  the	  District	  to	  take	  portions	  of	  the	  water	  from	  
the	  LPP	  and	  only	  pay	  the	  debt	  associated	  with	  this	  smaller	  portion.	  This	  scenario	  does	  not	  
address	   the	   operation	   and	   maintenance	   costs,	   among	   other	   costs,	   which	   must	   be	   paid	  
annually	   regardless	  of	  wen	   the	  project’s	  water	   is	  used	  by	   the	  District.	   If	   “Pay-‐As-‐You-‐Go”	  
involves	  no	   State	   subsidy	   (that	   is,	   if	   it	   entails	   “negative	   amortization”),	  we	   find	   it	   causes	  
ballooning	  debt	  as	  a	  function	  of	  not	  paying	  down	  the	  loan,	  unless	  the	  District	  raises	  water	  
rates	  and/or	  impact	  fees	  even	  more.	  If,	  on	  the	  other	  hand	  “Pay-‐As-‐You-‐Go”	  does	  involve	  a	  
State	   subsidy,	   then	   it	   constitutes	   an	   almost	   50-‐year	   interest-‐free	   loan,	   a	   gift	   by	   Utah	  
taxpayers	  potentially	  totaling	  billions	  of	  dollars.	  Finally,	  if	  the	  Division	  of	  Water	  Resources	  
contends	  that	  only	  a	  portion	  of	  the	  LPP	  water	  is	  needed	  over	  the	  next	  20–40	  years	  and	  the	  
area	   has	   a	   variety	   of	   alternative	   water	   sources,	   we	   question	   why	   the	   project	   is	   being	  
proposed	  now.	  
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We	   conclude	   from	  our	   initial	   analysis	   that	   these	  debt	   obligations	   raise	   serious	  questions	  
about	   the	   project	   the	   Division	   of	   Water	   Resources	   is	   proposing.	   The	   State	   should	   not	  
facilitate	   Washington	   County’s	   acquisition	   of	   this	   debt	   without	   a	   careful	   and	   thoroughly	  
detailed	  study	  of	  whether	  Washington	  County	  residents	  have	  the	  need	  for	  this	  water,	   the	  
will	  to	  pay	  dramatically	  more	  in	  water	  rates	  and/or	  impact	  fees,	  and	  the	  financial	  capacity	  
to	  repay	  this	  large	  debt	  owed	  to	  the	  taxpayers	  of	  Utah.	  Without	  this	  study	  and	  subsequent	  
discussion,	  there	  is	  no	  assurance	  that	  Utah	  taxpayers	  will	  ever	  see	  their	  loan	  repaid.	  Indeed	  
if	  repayment	  really	  was	  highly	  likely,	  the	  District	  by	  itself	  could	  have	  borrowed	  the	  money	  
on	   the	   bond	   market	   from	   eager	   investors	   and	   started	   construction	   already,	   without	   any	  
State	  financial	  involvement,	  as	  the	  District	  has	  done	  on	  many	  past	  occasions.	  
	  
Thank	  you	  for	  the	  opportunity	  to	  participate	  in	  this	  discussion.	  
	  
Sincerely,	  

Gail	  Blattenberger	  
Associate	  Professor	  
Emeritus	  
Department	  	  of	  
Economics	  
University	  of	  Utah	  
	  
Gabriel	  Lozada	  
Associate	  Professor	  
Department	  of	  Economics	  
University	  of	  Utah	  
	  
Kenneth	  Jameson	  
Professor	  Emeritus	  
Department	  of	  Economics	  
University	  of	  Utah	  
	  
Thomas	  Maloney	  
Professor	  and	  Chair	  
Department	  of	  Economics	  
University	  of	  Utah	  
	  
Arthur	  Kaplan	  
Professor	  
Department	  of	  Economics	  
Utah	  State	  University	  
	  
Haimanti	  Bhattacharya	  
Associate	  Professor	  
Department	  of	  Economics	  
University	  of	  Utah	  
	  
Norm	  Waitzman	  
Professor	  	  
Department	  of	  Economics	  
University	  of	  Utah	  
	  
Cihan	  Bilginsoy	  
Professor	  
Department	  of	  Economics	  
University	  of	  Utah	  
	  
Richard	  Fowles	  
Associate	  Professor	  
Department	  of	  Economics	  
University	  of	  Utah	  

Lance	  Girton	  
Professor	  Emeritus	  
Department	  of	  Economics	  
University	  of	  Utah	  
	  
Delworth	  Gardner	  
Professor	  Emeritus	  
Department	  of	  Economics	  
Brigham	  Young	  
University	  
	  
Paul	  Jakus	  
Professor	  
Department	  of	  Applied	  
Economics	  
Utah	  State	  University	  
	  
Korkut	  Erturk	  
Professor	  
Department	  of	  Economics	  
University	  of	  Utah	  
	  
Gunseli	  Berik	  
Professor	  
Department	  of	  Economics	  
University	  of	  Utah	  
	  
David	  Kiefer	  
Professor	  
Department	  of	  Economics	  
University	  of	  Utah	  
	  
Steven	  C.	  Bannister	  
Assistant	  Professor,	  
Lecturer	  
Department	  of	  Economics	  
University	  of	  Utah	  
	  
Eric	  Sjoberg	  
Assistant	  Professor	  
Department	  of	  Economics	  
University	  of	  Utah	  
	  
	  
	  
	  

Rudiger	  Von	  Arnim	  
Assistant	  Professor	  
Department	  of	  Economics	  
University	  of	  Utah	  
	  
Codrina	  Rada	  
Associate	  Professor	  
Department	  of	  Economics	  
University	  of	  Utah	  
	  
Nilufer	  Cagatay	  
Professor	  
Department	  of	  Economics	  
University	  of	  Utah	  
	  
Anne	  Yeagle	  
Assistant	  Professor,	  
Lecturer	  
Department	  of	  Economics	  
University	  of	  Utah	  
	  
Minqi	  Li	  
Associate	  Professor	  
Department	  of	  Economics	  
University	  of	  Utah	  
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Office of the Utah Legislative Auditor General - i - 

Digest of 
An In-depth Follow-up of  

Projections of Utah’s Water Needs 

In May 2015, the Office of the Legislative Auditor General issued a report titled A 
Performance Audit of Projections of Utah’s Water Needs. The report raises several concerns 
about the quality of data used to project the state’s future demand for water. Since then, 
several entities, including the Division of Water Resources (DWRe), the Division of Water 
Rights (DWRi), and the Division of Drinking Water (DDW) have been working to 
address those concerns. This follow-up report describes the progress made towards 
implementing each of the recommendations contained in that report and other areas where 
further work is needed. 

Chapter II 
Water Data Accuracy Is Improving 

With guidance and funding from the Legislature, several steps have been taken towards 
improving the accuracy of local water system data. By all accounts, the latest water use data 
is much improved. However, DWRe and DWRi within the Department of Natural 
Resources and DDW in the Department of Environmental Quality need more time to 
finish implementing all of the recommendations made in the May 2015 audit report.  

State Water Agencies Have Taken Steps to Improve the Accuracy of Local Water 
System Data. Our prior audit raised concern for the lack of coordination between DWRi 
and DWRe to ensure high quality water use data exists. Since the early 1990’s, DWRi 
focused extensively on collecting data that was mired with errors, while DWRe focused on 
adjusting for errors in its own copy of the data, which the DWRe retained for its own 
purposes. Starting with the 2016 water data collected during the 2017 calendar year, the 
three water divisions improved their collaborative process where each has their own defined 
roles shown here: 

Division of Water Rights— 

 DWRi staff are now the primary contact for water systems. 
 DWRi maintains the database of water use data. DWRe no longer maintains a 

separate database of adjusted data. 
 Visits by DWRi staff help educate local water managers and re-enforce the need for 

accurate reporting. 
 DWRi maintains an online form used by water systems to submit their data. 
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Division of Water Resources— 

 DWRe reports to DWRi any errors found as it evaluates and validates the data.  

Division of Drinking Water— 

 DDW amended its rules to impose a penalty against the certification of public water 
systems that do not file the required water use reports with DWRi.   

Questionable Trends Raise Concerns about Data Accuracy and Secondary 
Estimates. Data accuracy issues seem to be on the decline because of efforts by state water 
agencies, the Legislature, and local water systems to improve data collection. However, 
some water systems continue to have difficulty reporting accurate water use data. 
Furthermore, we found problems with DWRe’s method for estimating secondary water 
use. We believe DWRe needs to do more trend analysis and validation of the water use 
data. For example, we identified errors in the data by identifying water systems that 
reported extremely different water use figures when compared to prior reporting periods. 
Furthermore, when we compared DWRe’s estimates for secondary water use to other 
reliable sources, we uncovered some issues in their methodology. We believe the DWRe 
should perform similar validity tests and trend analysis on the data it receives from local 
entities. DWRe should also take steps to validate their estimates of secondary water use. 

Chapter III 
Legislation Promotes Water Conservation 

 But Additional Agency Work Remains 

The Legislature has responded favorably to several of our recommendations regarding 
water conservation. However, further time is needed before all strategies are fully 
implemented by state and local water agencies. 

Legislature Approved Bills Promoting Universal Metering and Conservation 
Pricing. While the Legislature and Governor have expressed clear support for universal 
metering, only a few cities have installed meters on their secondary connections. Among 
those that have installed the meters, there appears to be a 34 percent reduction in water use. 
We recommend the Legislature consider requiring all water systems to install secondary 
meters during new construction when the cost is relatively low. Also, each water system 
should set a goal for when all their secondary connections will be metered.  

Similarly, many but not all water systems have complied with the requirement that they 
adopt a tiered pricing structure. We recommend that the Legislature invite the Utah Rural 
Water Users Association to provide them with periodic updates on the rate of compliance 
with the law requiring conservation pricing. 
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Legislature Has Not Adopted Two Recommendations Related to the Financing of 
Water Systems. The Legislature considered but did not approve a measure to reduce 
property tax subsidies. The Legislature has also not yet taken action on our 
recommendation to clarify how public water systems should fund major infrastructure 
repair and replacement projects. Specifically, we recommended that as water systems 
depreciate, that ratepayers be required to contribute to an infrastructure repair and 
replacement fund. As future Legislatures weigh this decision, we also recommend that the 
Executive Water Finance Board take up these issues, as well. In addition, the Legislature 
should consider during its next interim, potential policies mandating or facilitating audits of 
unaccounted water use. Leaks in a water system are an example of unaccounted use and 
diminish the efficiency of a water system. 

The Division Is Working on Demand Modeling and Basin-Level Conservation 
Goals. Historical projections and area-specific conservation goals were lacking when our 
prior audit was conducted. Developing relevant water conservation goals necessitates 
developing a reliable baseline to track progress, which DWRe and its consultant are 
currently preparing. Once this task is completed, the DWRe will work with a consultant to 
develop basin-specific conservation goals based on the individual characteristics of 
individual basins. To evaluate conservation plans to achieve these goals, the division needs a 
better model to estimate demand. DWRe’s prior model, which was overly simplistic, is now 
being overhauled to provide a wider range of scenarios that key stakeholders can consider.  

Chapter IV 
Future Water Supply 

Projections Are Anticipated 

Updated River Basin Plans Are Coming. Three of Utah’s 11 river basins have plans 
that have not been updated since the 1990’s. This includes the Kanab Creek/Virgin River 
basin plan that has not been updated and published recently. However, data for the basin 
has been updated through the Lake Powell Pipeline evaluation process. The lack of 
published up-to-date information impairs decision makers who do not have relevant data. 
The DWRe has developed a schedule where all 11 basin plans will be updated over the next 
six years. These updates will commence once DWRe’s statewide plan is complete next year.    

Estimating Growth in Water Supply Presents Challenges That Require Additional 
Study. The prior 2015 report directed DWRe to prepare future estimates of supply. 
Specifically, the division was asked to use historic data to identify the amount of agricultural 
water that would be converted to culinary use. DWRe management has indicated that it is 
their intent to do so. However, management wants those estimates to be “flexible enough 
to account for unique conditions present in urban and rural areas of the state.” We agree 
with this approach. 
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Chapter I 
Introduction 

In May 2015, we issued our report, A Performance Audit of 
Projections of Utah’s Water Needs. The report raised several concerns 
about the quality of data used to project the state’s future demand for 
water. Since then, several entities, including the Division of Water 
Resources, the Division of Water Rights, and the Division of 
Drinking Water have been working to address those concerns. This 
follow-up report describes both the progress made in implementing 
each of the recommendations in the 2015 report and other areas 
where further work is needed. 

Several Entities Are Involved in  
Implementing Prior Audit Recommendations 

During our follow-up review, several groups worked together to 
implement the prior report’s recommendations. Due to their efforts, 
much progress has been made in improving Utah’s ability to evaluate 
both its water needs and available resources going forward. The 
following statements provide a snapshot of the role each group has 
played:  

 The Utah Legislature: During its 2016 and 2017 General 
Sessions, the Legislature considered multiple bills related to our 
prior audit recommendations. These bills accomplished key 
policy objectives, such as mandating tiered pricing schedules for 
public water systems and providing funding for improved data 
controls and site visits to water systems statewide. 

 The Division of Water Resources (DWRe): DWRe has led 
various initiatives to better identify errors in water use data and 
improve forecasts for future water supply and demand. DWRe 
is implementing various technologies to improve its estimates 
and forecasts. 

 The Division of Water Rights (DWRi): DWRi has focused 
on improving its data collection processes. Using site visits and 
data controls, DWRi’s objective is to improve the quality of 

Prior audit 
recommendations are 
being implemented by 
several entities, 
including Utah’s three 
water divisions. 

In 2016, the Legislature 
provided policy 
guidance and funding 
to improve the quality 
of water use data. 
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data received and provide valuable feedback and training to 
water systems when issues are identified in their data.  

 The Division of Drinking Water (DDW): DDW promoted 
the submission of accurate water use data by adopting an 
administrative rule that allows points to be issued to culinary 
public water systems that fail to do so.    

 Public Water Systems: Many water systems have reviewed 
guidance from our prior audit and the Legislature’s statutory 
changes. Subsequently, they amended their pricing structures 
and are implementing other conservation measures. 

 Consultants: With detailed knowledge of many water systems 
throughout the state, these experts are providing valuable 
insight and guidance to DWRe and DWRi. Specifically, two 
firms are working on validating the use data and estimates 
serving as the basis for DWRe’s municipal and industrial 
(M&I) use report for 2015. 

 Local Stakeholders: The Utah Board of Water Resources, the 
State Water Development Commission, conservancy districts, 
and others are assisting in the implementation of several 
recommendations. These stakeholders possess aggregate data, 
insight, and resources needed to better monitor Utah’s water 
resources. 

At times, this report may focus on specific actions by some of these 
entities. However, it is important to recognize the combined efforts 
that have gone into improving the state’s ability to monitor its water 
resources. One major initiative that illustrates this collaborative 
approach is the validation of 2015 M&I use data. While DWRi has 
focused on the collection of that data, DWRe along with its 
consultants are validating the data. The consultants have focused on 
the following: 

 Verifying the accuracy of the 2015 and 2010 data collection 
 Reviewing the M&I water use data collection process 
 Evaluating the methodology for estimating unmetered use 
 Determining which years will be used as future baseline years 

Completing this scope of work has necessitated input and resources 
from each of the above-mentioned entities. The current 

Two consulting firms 
are validating 2015 
water use data and 
estimates. 

Recommendations 
from its consultants 
will help DWRe 
implement prior audit 
recommendations 
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implementation status of various recommendations is discussed in the 
following chapters. However, we would like to note that, though not 
detailed in this follow-up report, much additional work was done in 
support of their implementation. 

Audit Scope and Objectives 

During the 2016 Legislative General Session, the Natural 
Resources, Agriculture, and Environmental Quality Appropriations 
Subcommittee requested this follow-up of our 2015 audit. The 
subcommittee’s motion called for a follow-up evaluating the accuracy 
of the state’s water-use data with a report to be issued before the 2018 
Legislative General Session. In June 2017, the Legislative Audit 
Subcommittee prioritized the follow-up, which initiated work 
culminating in this report.  

Our prior audit identified three areas of concern with the 
evaluation of Utah’s water needs. Each was discussed in detail in its 
own individual chapter. The following are the chapter titles in the 
prior report: 

 Chapter II – Reliability of Water Use Data Needs to Improve 

 Chapter III – Conservation and Policy Choices Can Reduce 
Demand for Water 

 Chapter IV – Growth in Future Water Supply Should Be 
Reported to Policy Makers 

Recommendations were made based on audit observations in each of 
these areas. The chapters in this follow-up report mirror those in our 
prior report. Each chapter describes the implementation status of each 
recommendation as follows: 

  Chapter II – Water Data Accuracy Is Improving 

 Chapter III – Legislation Promotes Water Conservation But 
Additional DWRe Work Remains 

 Chapter IV – Future Water Supply Projections Are Anticipated 

As these chapter headings suggest, progress has been made in 
implementing the recommendations in our prior report. However, 

Each chapter in this 
report discusses the 
implementation status 
of recommendations in 
corresponding 
chapters in the prior 
audit. 
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additional work needs to be done in some of these areas and additional 
recommendations are provided. 
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Chapter II 
Water Data Accuracy Is Improving 

While progress has been made, additional action is needed to fully 
implement the recommendations from our May 2015 audit, A 
Performance Audit of Projections of Utah’s Water Needs. With guidance 
and funding from 2016 general session legislation, the state’s three 
water agencies and local water systems have taken steps to improve the 
accuracy of local water system data. However, the Division of Water 
Resources (DWRe), the Division of Water Rights (DWRi) and the 
Division of Drinking Water (DDW) need more time to finish 
implementing all of our recommendations. Figure 2.1 shows the 
status of the three recommendations in Chapter II of our prior report. 

Figure 2.1 State Water Agencies Are Addressing Our 2015 
Audit Recommendations. In the prior audit, we recommended 
seven action items focused on the reliability of water use data. This 
figure shows the implementation status of those seven items. 

Chapter II Recommendations Status
1. We recommend that the Division of Water Resources 

review water use data annually to perform trend analysis.
In Process 

2. We recommend that the Department of Natural Resources 
work with state water agencies to develop an efficient and 
effective system of collecting accurate water use data from 
public water providers. Methods that should be considered 
include: 
a. Making local water managers responsible for 

submitting accurate water use data more accountable 
by requiring them to sign their report and identify their 
position and credentials. 

b. Incorporating a routine data edit check feature in the 
online data collection form that is used to validate the 
accuracy of the data submitted by public water 
providers. 

c. Validating the accuracy of water use data by 
comparing it to other sources with similar information. 

d. Conducting data validity checks, periodic audits, and 
training of local water systems to verify the accuracy of 
water supply and use data. 

e. Committing additional staff and resources to improving 
the state’s water use database.

 
 
 
 
 
 
 
 

Implemented 
 
 
 

Implemented 
 
In Process 

 
 

Implemented 
 

Implemented
3. We recommend that the Legislature consider giving 

statutory authority to the Division of Water Resources to 
validate the annual water use reported by public water 
providers. 

Implemented 

Source: A Performance Audit of Projections of Utah’s Water Needs (Legislative Audit Report 2015-01) 

Utah’s three water 
divisions implemented 
many prior audit 
recommendations, but 
need more time to 
finish implementing 
others. 
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With assistance from the Legislature, DWRe and DWRi within the 
Department of Natural Resources (DNR) have implemented 
Recommendation 3 and most of Recommendation 2 in Figure 2.1.  

 Specifically, the Legislature clarified the roles of DWRe and 
DWRi in collecting and validating water use data. In addition, DWRe 
and DWRi have implemented four of the five action items in 
Recommendation 2, which focused on improving the accuracy of local 
water use reports. DDW helped ensure culinary water systems comply 
by adopting a rule that assesses points to a system that does not file 
use reports with DWRi. 

While the DWRe has made some progress in validating the local 
data, additional work is still required to fully implement 
Recommendation 1 and action item “c” of Recommendation 2. One 
improvement is DWRe’s use of an outside consultant to validate the 
2015 data. In the future, however, DWRe and DWRi will need to 
increase their efforts to identify inaccurate water use data. These 
inaccuracies can be identified through historical trend analysis and 
comparing data with other sources. For example, DWRe should 
further validate and refine its estimates of unmetered secondary water 
use with local water system data and studies. 

Water Divisions Have Taken Steps to Improve  
The Accuracy of Local Water System Data 

In our prior audit, we recommended that DNR “…develop an 
efficient and effective system of collecting accurate water use data from 
public water providers.” Figure 2.2 shows significant steps taken by 
the three water divisions and the Legislature, which facilitated the 
implementation of our recommendations. 

To address data 
reliability concerns, 
recommendations from 
DWRe’s third-party 
review need to be 
implemented. 

While the accuracy of 
water use data is 
improving, questions 
about a reliable 
baseline and trend 
analysis remain. 
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Figure 2.2 Initiatives Implemented by the Three Water 
Divisions Received Legislative Funding and Policy Guidance. 
Two bills passed during the 2016 Legislative Session helped 
provide resources and guidance to DWRe, DWRi, and DDW.  

 
Source: Bills from the Legislature and documentation from DWRe, DWRi, and DDW 

As shown in Figure 2.2, DWRe and DWRi have consolidated 
their efforts to collect better use data. In addition, DWRi sent its staff 
to visit and train nearly every public water system in the state and 
implemented data controls in its online data collection forms. These 
changes were initiated by legislation that provided a combination of 
guidance and funding. These initiatives implemented most of 
Recommendation 2 and all of Recommendation 3 in Chapter II. The 
following sections detail how the three water divisions have 
implemented the recommendations.  

DWRe and DWRi Coordinated Their  
Annual Efforts to Address Data Issues 

Our prior audit raised concern about the lack of coordination 
between DWRi and DWRe and their ability to work together to 
ensure that accurate water use data is reported. DWRi had focused 
extensively on collecting data which, unfortunately, contained many 
errors. At the same time DWRe had focused on adjusting for errors in 
its own copy of the data, which DWRe retained for its own purposes.  

Legislative policy 
guidance and funding 
led to multiple 
initiatives by the three 
water divisions. 

These initiatives 
addressed multiple 
recommendations from 
our prior audit in 2015. 
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Starting with the 2016 water data collected during the 2017 
calendar year, the three water divisions improved their collaborative 
process where each has its own defined roles, including feedback 
mechanisms. Figure 2.3 illustrates the improved process that now 
exists between DWRe, DWRi, and local water systems. 

Figure 2.3 Collaboration between DWRe and DWRi Has 
Improved. DWRe now identifies errors that DWRi validates with 
public water systems and makes agreed upon changes to the data. 

 
Source: Documentation obtained from DWRi and DWRe 

As Figure 2.3 shows, the new process incorporates two feedback 
mechanisms that did not exist before. The first allows DWRi to serve 
as the single point of contact for local water systems. This was the 
intent of the Legislature, which clarified DWRi’s role in 2016’s House 
Bill (H.B.) 305 and implemented Recommendation 3 of Chapter II in 
our prior audit. Second, DWRe flags potential errors so that 
corrections can be made to DWRi’s database rather than maintaining 
its own database of its adjusted data. This refined process maintains 
consistency among the data used by the DWRe and DWRi. 

DWRi Staff Are the Primary Contact for Water Systems. 
Historically, staff from DWRi were responsible for collecting data 
from local water systems. However, any issues with the data that were 
identified by the DWRe were resolved by DWRe staff. This process 
left water systems reporting their data to DWRi and fielding concerns 
from DWRe. The solution, which is defined in statute, is to have 
DWRi staff be the single point of contact for local water systems. 

The new collaborative 
process between 
DWRe and DWRi 
provides valuable 
feedback to local water 
systems. 

It is DWRi staff, rather 
than DWRe staff, who 
contact local water 
systems regarding 
potential inaccuracies. 
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Now the staff who collect the data will do the validation of potentially 
problematic data. We believe this is a good approach as it streamlines 
and simplifies the interaction between local water systems and the 
three water divisions. 

Starting in calendar year 2017, two DWRi staff were assigned to 
follow-up with local water systems and adjust the single data set used 
by the DWRe and DWRi. DWRe identified some of the issues for 
DWRi staff to follow up on during their visits with local water 
systems. This validation was an action item we included as part of 
Recommendation 2 in Chapter II of our prior audit.  

DWRe No Longer Maintains a Separate Database of Adjusted 
Data. A biproduct of the new process is that DWRe and DWRi can 
use a single data source that contains all adjustments. For its review of 
2015 water use data conducted during calendar year 2016, DWRe 
used staff who had to forgo other responsibilities to contact local 
water systems and correct data. Unfortunately, any changes identified 
by the staff were only made to the DWRe data set. 

In summary, the roles of DWRe and DWRi have been clarified, 
which was the intent of Recommendation 3 in Figure 2.1. We believe 
that Legislature’s decision to keep the two responsibilities with DWRi 
has been beneficial, as it eliminated the need for DWRe to keep its 
own set of corrected data. 

DWRi Staff Visits and DDW Points for Missing  
Reports Improved Reporting Rates and Accuracy 

In our prior audit report, several issues were raised by local water 
systems about the process to collect water use data. Specifically, 

 The purpose of the data and the instructions for collecting the 
data were unclear. 

 Feedback was not provided when errors were identified. 

 The person responsible for submitting the data did not always 
have the training or expertise to report the data accurately. 

Adjustments to local 
water systems’ data 
are now made in 
DWRi’s database after 
being confirmed by the 
water system. 
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We recommended that the Department of Natural Resources 
“…[commit] additional staff and resources to improving the state’s 
water use database,” which is action item “e” of Recommendation 2 in 
Figure 2.1. The passage of H.B. 305 assisted in this effort, 
appropriating $70,000 in ongoing funds for an additional DWRi staff 
member. In addition, DDW amended its rule to assess 50 points to a 
water system that does not submit its annual water use reports to 
DWRi. 

Visits by DWRi Staff Help Educate Local Water Managers 
and Reinforce the Need for Accurate Reporting. The newly added 
staff member and an existing staff member have been assigned to 
review data submitted by each local water system. As part of their 
process, the staff visit local water systems throughout the state 
providing training and guidance. Through October 2017, the two 
DWRi staff visited 477 of 537 public water systems (89 percent). In 
the prior two years before DWRi received an additional FTE for site 
visits, 80 local water systems were visited in 2016 and 10 in 2015. 

During each site visit DWRi staff attempt to do the following: 

 Explain the purpose of their visit  
 Detail why water use data is being collected 
 Review submitted data and address potential errors 
 Document the GPS location of any wells not indexed 
 Train operators on how to submit use reports 
 Answer questions from the system operator 

We found there are clear benefits to having DWRi staff meet with 
local water system operators. These in-person meetings help local 
operators become familiar with a person who can serve as a single 
point of contact for resolving future reporting issues. As discussed in 
the following section, the efforts of these two DWRi staff helped 
improve both the volume and quality of water use data submitted for 
calendar year 2016. 

DWRi Staff Visits Have Resulted in More Water Systems 
Reporting Water Use Data. One benefit of these site visits is 
increased reporting by public water systems. Figure 2.4 shows the 
number of entities that submitted use reports to the Division of Water 
Rights each year, including a red trendline based on 2010 through 
2014 reports. 

During its 2016 
General Session, the 
Legislature gave DWRi 
$70,000 to hire an 
additional staff to 
improve data quality. 

Dedicating additional 
staff resources to site 
visits, DWRi increased 
site visits from 80 in 
2016 to 477 in 2017. 

Site visits accomplish 
several objectives, 
such as training water 
operators on how to 
submit use reports. 
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Figure 2.4 More Public Water Systems Are Submitting Use 
Reports. Increased awareness about use reporting has increased 
the number of public water systems submitting use reports.  

                    
Source: Utah Division of Water Rights 

Figure 2.4 shows a significant increase in the number of water use 
reports submitted to DWRi. Historically, DWRi estimated that 80 
percent of public water systems submitted reports. However, for the 
2016 water reports submitted during 2017, the submission rate had 
already reached 97 percent (519 systems) by the end of September 
2017. By the end of the year, DWRi estimates that 535 public water 
systems will have reported. This improvement can be attributed in 
part to the greater awareness of the need for better reporting that 
resulted from these site visits, and a 50-point penalty from DDW if a 
system does not report, which is discussed on the following page. 

Errors in the Data Have Declined. Not only has the volume of 
reports increased, but the quality of data being reported also appears 
to have improved. DWRe has been tasked with reviewing submitted 
data and flagging potential errors, and its 2016 data looks better than 
the 2015 data. As evidence of this improvement, DWRe flagged 
potential errors with 268 public water systems’ use reports for 2015, 
but with only 86 water systems for the 2016 data. The improved 
quality and quantity of reports illustrates some of the impact these site 
visits are having. 
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With the increase in 
site visits and 
assistance from DWRi 
staff, DWRe has 
flagged fewer potential 
data inaccuracies. 
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DDW Assesses 50 Points to Systems Not Filing Required 
Reports. In addition to the site visits, DDW stipulated a penalty if a 
culinary public water system does not report its use to DWRi. 
Effective in November 2016, DDW provided enforcement for HB 
305 (2016) that required a certified water operator or licensed 
professional engineer to submit annual use reports for a public water 
system. Specifically, Administrative Rule 309-400-12(3)(a) was 
amended to the following: 

A public water system that fails to submit water use data 
required by a state agency or fails to verify the accuracy of 
the data by including a certification by a certified operator 
or a professional engineer performing the duties of a 
certified operator shall be assessed 50 points. 

When these points are assessed, they remain on the system’s record for 
one year. To be an approved public culinary system, a water system 
must have less than 150 points. Thus, assessing these points to a 
public water system that does not submit its annual use reports is an 
effective tool to encourage use reporting.  

New Data Controls Are Among the  
Upgrades to DWRi’s Online Portal 

Another significant improvement since the prior audit is data 
controls in the online form used by water systems to submit their data. 
Also, water system operators are now being asked to be responsible 
for the accuracy of the data they submit.  

New Controls Added to the Online Form. The Legislature’s 
2016 passage of H.B. 305 included a fiscal note of $145,000 to 
update the DWRi portal for collecting water use data. The funds were 
used to cover the costs incurred by DTS to install the following 
controls:  

 Measurement units (such as gallons or acre-feet) must be 
specified by the user; a default unit is not preselected. 

 Method of measurement must be selected by the user as 
metered or estimated. 

 Institutional use by schools, parks, cemeteries, churches, etc. 
must be identified separately.  

DDW encouraged 
reporting by amending 
its rules to assess a 
50-point penalty to 
water systems who do 
not submit water use 
data. 

With its $145,000 
appropriation from the 
Legislature, DWRi has 
implemented several 
data controls in its 
water use data portal. 
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 Connection counts must be submitted for use categories.  

 Annual water uses and water source production is flagged when 
they exceed expected ranges derived from the system’s 10-year 
average and last year’s value. 

 The system’s population is automatically filled with a projected 
population value that can be updated by the water system 
operator. 

The above controls will take effect in 2018 when DWRi collects data 
for the 2017 calendar year. 

Water System Operators Will be Alerted to Potential Errors 
in Their Data. In the prior audit, we observed that Salt Lake City had 
misreported its 2013 water use. Even though the reported use was 
more than double the amount reported in prior years, yet the data was 
not questioned. In response, DWRi has developed a set of data entry 
controls that will alert water system operators if they submit data that 
deviates significantly from what was reported during prior years.   

Water System Operators to Take Responsibility for the 
Accuracy of Their Reports. In addition to the above controls, action 
item “a” of Recommendation 2 in our prior report (Figure 2.1) 
recommended that local water managers needed to be responsible for 
the data they submit. H.B. 305 (2016) now requires a certified 
operator or professional engineer to certify the accuracy of data 
submitted to DWRi.  

For the collection of 2016 use data during the 2017 calendar year, 
DWRi began requiring the name and credentials of a water system 
operator or professional engineer with their submission data. This 
feature has also been added into the online portal and will be required 
during calendar year 2018 when use data for 2017 is collected.  

In summary, through greater coordination, increased site visits and 
training for water systems, point penalties by DDW, and new data 
controls, it appears the accuracy of the local water use data is 
improving. During the two years since our prior audit, we have seen a 
change in attitude among local water managers. Water managers seem 
to have a growing understanding that they can better manage their 
water systems by tracking water use. In addition, more seem to 
recognize the importance of submitting accurate reports to the state.  

To promote greater 
accountability, water 
use reports now 
require a water 
operator ID or 
professional engineer 
license number. 

We have observed 
positive changes in 
how local water 
managers approach 
the quality of data they 
submit. 
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While progress has been made, more can be done to validate and 
correct errors in the data. The remainder of this chapter, describes the 
challenges DWRe and DWRi face as they try to validate the data, and 
improve their estimates of secondary water use.  

Questionable Trends Raise Concerns about  
Data Accuracy and Secondary Estimates 

 Although the problems seem to be on the decline, some water 
systems continue to have difficulty reporting accurate water use data. 
Furthermore, we found problems with the DWRe’s method for 
estimating secondary water use. To address these concerns, we believe 
DWRe needs to do two things recommended in our 2015 report. 
First, DWRe staff should do trend analysis of each system’s historic 
water use and perform other validity tests to identify those systems 
that are likely reporting inaccurate data. Second, DWRe can use local 
data prepared by water conservancy districts as one source of external 
data to validate data reported by local water systems. While DWRe 
reports that they worked with water conservancy districts in 
developing a new method for estimating secondary water use, they 
should also validate the outcomes from their new methods with those 
same water conservancy districts. 

Some Water Systems are Still Not  
Submitting Accurate Water Use Reports 

Our random tests of local water system data uncovered some of the 
same problems with the data that were described in our prior audit 
report. Although we did not conduct sufficient follow-up testing to 
identify the extent of the problems, some local water managers, in our 
view, still do not recognize the importance of submitting accurate 
water use reports. Others appear to lack staff with adequate training. 
In some cases, the metering technology may not be sufficiently reliable 
to produce accurate water data. The following are some problems 
observed during our follow-up work: 

 Abnormally Large Fluctuations in Reported Water Use: 
Some water systems are reporting unbelievably large 
fluctuations in the reported water use, population, and 
connections. These fluctuations in water use suggest a lack of 
understanding by those tasked with reporting the water use 
numbers.  

Persisting data issues 
and questionable water 
use trends still raise 
concerns about the 
accuracy of historical 
data. 

Data issues were 
observed during the 
follow-up, such as 
large fluctuations year-
to-year, confusing 
source and use values, 
and omitting use for 
certain categories. 
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 Inconsistent Interpretation of Data Requests: Some water 
systems are reporting their production at the source as if it 
were the use at the connection. Such reports cannot be accurate 
because no system is leak free, as nearly every water system has 
some unaccounted water use. 

 Use Omitted for Certain Categories: Some local water 
systems are reporting no institutional or commercial use of 
water even though local churches, schools, and businesses are 
connected to the water system. 

The materiality of these problems would be less concerning if these 
problems were limited to Utah’s smaller water systems. However, as 
shown in the sections below, some of Utah’s larger communities still 
appear to have problems with their data. The apparent errors are large 
enough to affect a region’s average water use figures. During future 
site visits and training, DWRi staff should identify these water systems 
and assist them in providing more accurate data.  

Inconsistencies with Historic Data Raise 
Concerns about Water Use Data Accuracy 
 

The first recommendation in Figure 2.1 is that DWRe should 
perform trend analysis to spot errors in the reported water use. We 
believe trend analysis should include verifying that recent water use 
reports are consistent with historic water use data. Other tests could 
be used to identify outlier water systems that report water use that is 
well above or below that of peer water systems.  

 Our Validity Tests Uncovered Water Systems with 
Unbelievably Large Reductions in Water Use.  We performed 
several tests on the 2015 water study to identify local water systems 
that likely misreported their water use. These tests uncovered 
inconsistencies in the data that led us to question the validity of some 
water use reports. We believe DWRe can do more data validation to 
identify local systems that are most in need of their attention. The 
following shows the results of one such test, which shows water 
systems with implausibly large reductions in water use. 

We compared local water use data reported for 2015 data with the 
data set from DWRe’s 2010 state water study. We found some 
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individual water systems reported extreme reductions in water use.  
Figure 2.5 show the total potable use reported for two public water 
systems in 2015 and 2010.  Based on these data sets, the two systems 
show extreme reductions in potable water use. These public water 
systems were highlighted because they showed declines in water use 
that are highly unlikely.  

Figure 2.5 Major Deviations in Metered Potable Use Exist for 
Certain Public Water Systems. To understand changes in basin-
level data, these public water systems show significant changes 
that drove basin-level trends. 

Public 
Water 

System 

2015  
Potable Use 
(Acre-Feet)

2010 
Potable Use
(Acre-Feet) Difference 

Percent 
Reduction

Ogden 13,862  20,886   (7,024) 34% 

Clearfield 5,055  7,854   (2,799) 36% 
Source: Division of Water Resources Data 

As Figure 2.5 shows, recent water use reports show reductions of 
about a third in potable water use for these systems. To rule out the 
possibility that these reductions were offset by increased secondary 
use, we verified that a similar increase in secondary consumption was 
not reported.  

To put some of these reductions in context, the combined potable 
use reduction for Ogden and Clearfield, which are both part of the 
Weber River Basin, was 9,823 acre-feet. All 81 public water systems 
that reported potable use in 2015 and 2010 in the Weber River Basin 
combined for a total reduction of 14,158. Thus, these two public 
water systems accounted for 69 percent of the basin’s total reduction. 
These unlikely reductions in potable water use could be explained by 
errors in the 2010 data, errors in reported 2015 water use, or both.  

As required in Senate Bill 251 (2016), DWRe has hired an outside 
consultant to validate its 2015 water study. We anticipate that 
DWRe’s consultant will provide better insight about what the cause 
may be and how reliable the 2010 and 2015 data sets and unmetered 
secondary estimates may be. However, in the future, the DWRe may 
not always be able to hire outside consultants to perform tests on local 
water use data. We believe DWRe staff can conduct some of these 
tests themselves.      

The potable use 
reductions for Ogden 
and Clearfield alone 
account for 71 percent 
of the Weber River 
Basin’s reduction from 
2015 to 2010.  

We anticipate that 
DWRe consultants can 
provide insight as to 
whether 2010 or 2015 
data is more reliable.  

Two water systems 
report 2015 potable 
use that notably 
deviates from potable 
use reported in 
DWRe’s 2010 M&I 
study.  
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DWRe Can Validate Results and  
Estimates Against Other Available Sources  

Action item “c” of Recommendation 2 in Figure 2.1 suggested 
that DWRe validate its water use study by comparing the data to 
other sources with similar information. We conducted several such 
tests by asking local water conservancy districts to validate some of the 
data from DWRe’s draft 2015 water study. These tests often led us to 
question the accuracy of some of the data. The following describes the 
results of one such test.   

Reported Decline in Weber River Basin’s Water Use Is Not 
Accurate. We used DWRe’s draft 2015 water study to identify the per 
capita water use for each river basin in Utah. We then compared our 
figures to those reported in DWRe’s 2010 study. The results, shown 
in Figure 2.6, show that the Weber River Basin reduced its water use 
by a surprising 19 percent in just five years.  

Figure 2.6 Water Use in the Weber River Basin is Reported to 
have Dropped by 19 Percent. Except for the West Desert Basin, 
the Weber River Basin is reported to have the lowest level of water 
use of any basin in the state.   

 
Source: Utah Division of Water Resources 

This figure shows that Weber Basin experienced the largest percentage 
drop (19 percent) in water use of any basin, except the West Desert 
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Using draft 2015 use 
data published on 
DWRe’s website, 
uncharacteristic 
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conservancy district 
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serve as a different 
source to validate data 
and trends against. 

A 19% Decline in Reported Water Use 
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Basin (25 percent). Among Wasatch Front basins (Weber River, 
Jordan River, and Utah Lake), the Weber River Basin went from the 
highest to the lowest rate of water use.  

We asked the Weber Basin Water Conservancy District to verify 
this information, and to confirm that they had indeed reduced their 
water use by 19 percent to only 201 gallons per capita per day. The 
district staff told us that although their region had reduced its water 
use significantly in recent years, that water use in their region was still 
much higher than 201 gallons per capita per day. Furthermore, they 
confirmed that the water use in the Weber River Basin could not be 
the lowest among the basins along the Wasatch Front because they 
have a disproportionate amount of unmetered secondary connections 
which historically have higher levels of use.  

DWRe Needs to Use Local Data to Validate Its Estimate 
Methodology. With help from the staff of the Weber Basin Water 
Conservancy District, we were able to pinpoint some of the causes for 
the abnormally low reports of water use in the Weber River Basin. 
The main cause, we found, was DWRe’s method for estimating 
secondary water use. 

DWRe relies on estimates of local secondary water use because 
most pressurized irrigation systems are not metered. For its 2015 
water study, DWRe developed a new method for estimating 
secondary water use that seems to have led to lower reported use. The 
DWRe’s calculation relies on two components: 1) the amount of 
water applied per acre, and 2) the amount of irrigated acreage to 
which the water is applied. The following describes problems we 
found with both variables which led to a low estimate of the secondary 
water use.  

1. DWRe’s Assumptions about the Rate of Application were 
Low. In 2010, the DWRe assumed that residents applied the 
water duty for secondary irrigation. The water duty is the 
amount of water necessary to maintain one acre of crops, which 
for the Weber and Davis Counties is 48 inches (4 acre-feet) of 
use. However, in 2015, the DWRe began using “net 

Weber Basin Water 
Conservancy District 
concurred with our 
concern that the Weber 
River Basin had the 
lowest use among 
Wasatch Front river 
basins.  

For 2015, DWRe 
changed its 
methodology to 
estimate unmetered 
secondary water, 
which reduced 
estimates.  
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evapotranspiration,1” and an efficiency ratio which is based on 
the rate at which irrigation water is applied. Based on these two 
variables, DWRe estimated that in 2015 Weber River Basin 
residents were applying 42 inches of water instead of the 48 
inches used in the prior estimate. The result was a 13 percent 
reduction in estimated water use that was based solely on the 
change in methodology. This explains, in part, the reduction in 
the water use by residents in the Weber River Basin.  

2. DWRe Underestimated the Amount of Irrigated Acreage: 
As mentioned, DWRe’s estimates of secondary water use are 
based, in part, on assumptions regarding the amount of land 
being irrigated by water users. For most communities in the 
Weber River Basin, the DWRe assumes that the average lot 
size is 0.25 acres and that 50 percent of the property is 
irrigated, resulting in 0.125 irrigated acres per connection. 
However, a WBWCD study found that customers in a three-
city region of the Weber River Basin had much more land than 
0.125 under cultivation. Using digitized mapping for the area, 
WBWCD determined that the average irrigated acres per 
connection was 0.205, which is about one and a half times the 
amount used in DWRe’s estimates. 

DWRe Needs to Use Local Data to Validate Its Methods for 
Estimating Secondary Water Use. The above example shows the 
benefits that DWRe can obtain by relying on multiple sources to 
validate its data and study methods. We do not question DWRe’s 
new method for estimating secondary water use. However, DWRe 
needs to take steps to continue to refine its methods. In fact, 
DWRe is currently working on a process to do so, using digitized 
mapping and infrared imaging of parcels to determine the percent 
of irrigated space in specific areas, which is discussed in greater 
detail in Chapter III.  

For some basins like the Weber River Basin, where unmetered 
secondary water accounts for 39 percent of total use, the accuracy 
of DWRe’s estimates is critical. Thus, we recommend that, as 
DWRe adjusts its methodology for estimating unmetered 

                                             
1 “Net evapotranspiration” is a measurement (usually in inches) of the amount 

of water required for plant growth after subtracting for naturally occurring 
precipitation. 

The new secondary 
water use 
methodology reduces 
estimates in Weber 
River Basin by 13 
percent on average. 

Concern was also 
raised about 
assumptions regarding 
DWRe’s irrigated acre 
estimates. 

DWRe should work 
with local water 
systems and 
conservancy districts 
to further refine its 
method for estimating 
secondary water use. 
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irrigation water use, it vets its estimates against local water system 
data and studies.  

Recommendations 

1. We recommend that the Division of Water Rights staff 
continue conducting site visits and focus on addressing 
potential data issues identified by the Division of Water 
Resources. 

2. We reiterate our recommendation that the Division of Water 
Resource perform trend analysis to validate whether locally 
reported data is reasonable and consistent with historic water 
use. (See Figure 2.1 - Recommendation 1) 

3. We reiterate our recommendation that the Division of Water 
Resources further validate its secondary water estimation 
methodology with available studies and data provided by local 
water systems and basin conservancy districts. (See Figure 2.1 - 
Recommendation 2, Action Item “c”) 
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Chapter III 
Legislation Promotes Water Conservation 

But Additional Agency Work Remains 

Chapter III of our 2015 report, A Performance Audit of Projections 
of Utah’s Water Needs, discussed multiple issues related to water 
demand and conservation. The Legislature has responded favorably by 
considering legislation related to the conservation strategies 
recommended in the prior report. However, it may take some time 
before all strategies are fully implemented by state and local water 
agencies. Figure 3.1 shows the implementation status of the prior 
audit’s recommendations for Chapter III. 

Figure 3.1 Response to Recommendations Was Positive. All 
legislative recommendations were considered. Additional time and 
resources are needed for state and local water agencies to 
implement the new legislative policies.  

Chapter III Recommendations Status
1. We recommend that the Division of Water Resources work 

with local water providers to create conservation goals for 
each river basin. The new goals should reflect each 
basin’s individual capacity to conserve and account for 
their unique mix of residential, commercial, industrial, and 
institutional uses. 

In Process 

2. We recommend that the Division of Water Resources 
regularly update its projections of future demand as new 
information becomes available and provide a range of 
options that includes investment, conservation, or supply 
development under a range of demand scenarios. 

In Process 

3. We recommend that the Legislature consider adopting 
policies that will require the phasing in of universal 
metering. 

Implemented 

4. We recommend that the Legislature consider the following 
pricing policies to encourage efficient water use: 
a. Reduce water provider reliance on property taxes 

currently used to subsidize water system costs.  
b. Require that water providers create reserve funds to 

cover the cost of infrastructure repair and replacement. 
c. Promote the use of conservation pricing structures. 

Implemented 

Source: A Performance Audit of Projections of Utah’s Water Needs (Legislative Audit Report 2015-01)  

As shown in Figure 3.1, the Legislature responded favorably to two 
recommendations by considering legislation related to universal 
metering and pricing policies that encourage efficient water use. 
During the 2016 and 2017 Legislative General Sessions, bills covering 

The Legislature has 
considered several 
conservation policies 
recommended in our 
prior 2015 audit. 

Additional time is 
needed for state and 
local water agencies to 
implement new 
conservation policies. 
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the four action items were introduced and considered, yielding mixed 
results. Recommendation 4, action items “a” and “b” were not passed, 
but the Executive Water Finance Board is reviewing these issues. 

Figure 3.1 also shows that the Division of Water Resources 
(DWRe) is in-process of implementing two recommendations. Before 
developing new conservation goals, DWRe needs to verify a reliable 
data on which to base its goals. That validation process is still 
underway. In addition, projections of future demand necessitate the 
development of models for the various conservation variables that 
could be affected. DWRe has developed some of these models, but 
they have not yet been implemented. 

This chapter first describes the progress being made on two 
legislative policy items, universal metering (Recommendation 3) and 
conservation pricing (Recommendation 4, action item “c”). Toward 
the end of this chapter, DWRe’s efforts to monitor conservation goals 
(Recommendation 1) and to improve its method for projecting future 
water use (Recommendation 2) are discussed. 

Legislature Approved Bills Promoting 
Universal Metering and Conservation Pricing  

The Legislature considered several bills during its 2016 and 2017 
general sessions that addressed the third and fourth recommendations 
in Figure 3.1. These bills targeted conservation through various 
initiatives like universal metering and tiered pricing, which passed. 
However, some local water systems still need to amend their flat rate 
structures to reflect the tiered structure the Legislature desires.  

The Legislature did not act on two action items included in 
Recommendation 4 in Figure 3.1. These were to reduce provider 
reliance on property taxes to subsidize water systems, and to require 
the use of capital improvement funds for local infrastructure projects. 
The Governor’s Executive Water Finance Board should consider these 
matters and suggest solutions for the Legislature to consider. 

 In addition, the Legislature should consider during its next 
interim potential policies mandating or facilitating audits of 
unaccounted water use. Leaks in a water system are an example of 
unaccounted use and diminish the efficiency of a water system. 

DWRe is completing 
work that is necessary 
to develop future 
conservation goals 
and demand 
projections. 

The Legislature 
adopted policies 
regarding universal 
metering and tiered 
pricing structures. 

Policies regarding the 
financing of local water 
systems should be 
considered by the 
Governor’s Executive 
Water Finance Board. 
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Universal Metering Is Now Recognized  
As an Effective Conservation Tool  

While the Legislature and Governor have expressed clear support 
for universal metering, only a few cities have started to install meters 
on secondary connections. During the 2016 general session, the 
Legislature passed Senate Concurrent Resolution 1 which stated that 
“…the Legislature of the state of Utah, the Governor concurring 
therein, encourages public water suppliers to implement metering on 
all retail public and private water systems.” By approving this 
resolution, the Legislature and the Governor have expressed the intent, 
as a matter of public policy, that all secondary water systems will 
eventually be metered. The resolution does not provide funding or a 
time line by which the goal should be achieved.  

The use of meters reduces the demand for water, which reduces 
the cost of the service. We identified several water systems that either 
installed meters on their secondary water systems or are in the process 
of doing so. They include the cities of Mapleton, Saratoga Springs, 
and Spanish Fork, and Wolf Creek Improvement District. In addition, 
Lehi and Toquerville have begun the process of installing meters on 
their irrigation systems. The Weber Basin Water Conservancy District 
has installed nearly 5,000 meters on its secondary system and plans to 
have 10,000 meters installed by the year 2020. 

The water systems that have installed the meters are reporting 
substantial reductions in water use. For example, the Weber Basin 
Water Conservancy District conducted a five-year study of the impact 
of installing meters on secondary water connections. Figure 3.2 shows 
the study results. It compares the rate of water use among metered 
and unmetered users in the same tri-city region. 

  

The Legislature and 
Governor concur that 
universal metering is a 
statewide policy that 
local water systems 
should pursue. 

Several local water 
systems have installed 
meters on their 
secondary water 
connections. 
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Figure 3.2 Metered Use Is Lower than Unmetered Secondary 
Use. Weber Basin customers that have metered connections to the 
irrigation system use 34 percent less water than unmetered users.  

 
Source: Weber Basin Water Conservancy District – Saving Water through Secondary Water Metering and 
Increased Consumer Awareness (March 2017) 

The blue line in Figure 3.2 shows the water use of several thousand 
customers on Weber Basin’s secondary system who have metered 
connections. The red line represents the rate of secondary water use by 
customers on the Uintah Bench area of Weber County.  The water use 
by un-metered connections was measured at the source, or head gate 
meter.  

The figure suggests that metered connections reduce water use by 
34 percent. These results are particularly interesting because it shows 
the effect the meters have on human behavior. When people know 
they are accountable, they tend to use less water. To reinforce the 
message that people should only use as much water as needed, the 
district sends a water use report (shown in Figure 3.3) to each 
customer with a metered connection. 

A study by Weber 
Basin Water 
Conservancy District 
shows a 34 percent 
reduction in secondary 
use when meters are 
installed. 
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Figure 3.3 Water Use Reports Helped Consumers Evaluate 
Their Water Use. Customer use (blue) is charted against the 
district’s estimate of needed use (green), which is included in 
secondary use reports sent to metered secondary customers.  

 
Source: Weber Basin Water Conservancy District – Saving Water through Secondary Water Metering and 
Increased Consumer Awareness (March 2017) 

As Figure 3.3 shows, customers in the study were given a report that 
includes a chart showing their actual use (blue) compared to what the 
district estimated their need should be (green). This information 
provided valuable feedback to consumers about their watering habits 
and prescribed new use patterns to be considered. 

While the benefits of metering are understood, the cost of 
installing meters remains a significant barrier to universal metering. 
Cost estimates range from $400-$500 on new construction to 
between $1,000 and $1,300 on existing connections. Despite the cost, 
several water systems report that installing meters on their secondary 
systems is an effective way to improve their efficiency. Water managers 
are finding fewer and fewer opportunities to acquire additional sources 
of low cost water. Secondary meters allow them to do more with their 
existing supply.  

Figure 3.4 shows a photo of one of these devices. The standard 
version of these meters transmits the flow reading by radio signal. The 

Individual use reports 
sent to metered 
customers show actual 
use relative to district-
calculated needs. 

The cost of installing 
secondary meters 
remains a significant 
hurdle for local water 
systems. 
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more advanced meters can communicate remotely by wi-fi signal that 
can be received by cell towers. 

Figure 3.4 An Example of a Secondary Meter Used by Water 
Systems. Once communities start metering the use of irrigation 
water, residents begin to reduce their rate of consumption.  

 
Source: Weber Basin Water Conservancy District – Saving Water through Secondary Water Metering and 
Increased Consumer Awareness (March 2017) 

It is assumed that funding for the meters should be paid by the 
water system and ultimately the ratepayers who benefit. However, 
some outside funding, such as the loan program established by the 
Utah Board of Water Resources in December 2016, could help 
facilitate meter installation. The board set aside $3 million annually 
within its loan program at a discounted interest rate for systems 
interested in installing secondary meters. So far, just one irrigation 
company has taken advantage of the loan program. 

To provide an added incentive for water systems to begin installing 
secondary meters sooner rather than later, the Legislature should 
consider ways to promote universal metering. One suggestion has 
been to set a date when all secondary water systems with a certain 
number of connections must be metered. Even if it is 10 or 15 years 
away, the requirement should motivate water systems to start 
installing the meters before they face water shortages. Another option 
would be to require that each water system include in its water 
conservation plan a timeline or goal for metering secondary water 

The Utah Board of 
Water Resources is 
helping facilitate 
secondary meter 
installation by setting 
aside $3 million 
annually within its loan 
program. 

Requiring that water 
conservation plans 
discuss secondary 
metering or adopting a 
deadline for large 
systems may promote 
meter installation. 
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systems. At the very least, the Legislature should consider requiring all 
water systems to install secondary meters during new construction 
when costs are comparatively low. 

Tiered Pricing Aims to Discourage Over  
Watering and Encourage Conservation 

During the 2016 Legislative General Session, the Legislature 
approved Senate Bill (S.B.)28, which requires water systems to adopt 
a rate structure that “…provides for an increase in the rate charged for 
additional block units of water used.”  It also requires that each billing 
statement identify the amount of water used at each connection. The 
objective of this legislation was to discourage flat pricing structures, 
such as the blue line shown in Figure 3.5. It represents the flat rate 
structure West Jordan had before S.B. 28 was passed. Under a flat rate 
structure, consumers are charged the same rate regardless as to the 
number of gallons used. As a result, they have little incentive to 
minimize water use. 

Figure 3.5 West Jordan City Replaced Its Flat Rate Structure 
with a Tiered Rate Structure.  Flat rates (shown in blue) provide 
little incentive to conserve water use. A tiered rate structure (in red) 
encourages conservation by charging water users a higher rate as 
water use increases.   

 
Source: Flat Rate: As reported to Division of Drinking Water in 2013. 
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In compliance with S.B. 28, West Jordan replaced its flat rate structure 
shown in blue with the tiered rate structure shown in red. The new 
rate structure gives residents an incentive to limit their water use as 
incremental costs rise at specific thresholds. 

Many Cities Still Have Flat Rate Structures. While many cities 
have switched to a tiered rate structure, we found that many still have 
a flat rate structure. According to a 2013 Division of Drinking Water 
report, 96 water systems had flat rate structures. Our 2015 audit 
report identified another four systems with flat rate structures. Of 
those 100 water systems, we identified the current rate structure of 49 
entities, finding that 30 continue to have flat rate structures, 12 have 
adopted tiered rate structures, and 7 are in the process of adopting a 
new rate structure. Due to the time constraints of this audit, we were 
unable to contact the remaining 51 water systems and do not know 
whether they have adopted tiered pricing structures. 

Since some systems still lack tiered rate structures, we believe that 
additional efforts to educate and monitor implementation of the 
statute is needed. We recommend that the Utah Rural Water Users 
Association encourage all its members to come into statutory 
compliance. In addition, the Legislature should consider inviting the 
association to provide periodic updates on the rate of compliance with 
the tiered pricing requirement. 

Legislature Did Not Adopt Two Recommendations 
Related to Financing Water Systems 
 

The use of conservation pricing was one of three pricing policy 
issues raised in our 2015 audit report. The other two dealt with 
problems associated with use of property taxes to subsidize water use 
and concern that water systems were not required to bear the full cost 
of system repair and replacement. In recommending the Legislature 
consider addressing these issues, we also observed that the Governor 
had created an Executive Water Finance Board to consider these and 
other issues as well. Because the Legislature has not yet passed any 
bills on these issues, we encourage the Executive Water Finance Board 
to consider how best to address these issues. 

A Legislative Committee Voted Down a Provision to 
Minimize Property Tax Subsidies for Water Systems. When 
property taxes are used to subsidize water systems, water rates are kept 

In our sample of 49 
entities that had a flat 
rate structure, 30 did 
not adopt a tiered 
structure. 

The Utah Rural Water 
Users Association 
should encourage its 
members to comply 
with the statute and 
provide updates on 
implementation. 
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artificially low, encouraging overuse. In addition, low water rates 
make justifying the cost of some conservation strategies difficult as 
customers do not see the full water costs on their bills. Introduced 
during the 2017 Legislative General Session, S.B. 151 would have 
required, under certain conditions, that “property tax collections by a 
water conservancy district may not exceed 15% of a district’s total 
annual revenues.” While the bill was considered in committee, it was 
tabled without further action being taken. 

The state auditor has raised concern about whether proper 
accountability can be maintained when communities use other revenue 
sources to support their water systems. Accountability concerns would 
also arise if communities used funds from their water systems for other 
community purposes. For these reasons, we recommended that the 
Legislature take steps to encourage water systems to lessen their 
reliance on outside revenues such as property taxes. Instead, water 
systems should be required to rely, as much as possible, on water rates 
for their revenue. 

No Legislative Action Has Yet Been Taken on How to Pay for 
Local Infrastructure Costs. The concern raised in the 2015 audit 
report was that water systems needed some clarification on how to 
fund major infrastructure repair and replacement projects. Ideally, as 
assets depreciate, rate payers should be contributing to an 
infrastructure repair and replacement fund. As systems wear out, water 
systems would then have funds available to cover the cost of repair 
projects. No legislation was proposed or considered on this matter. 

Executive Water Finance Board May Take Up These Issues. 
When we issued our 2015 audit report, the Governor and the Utah 
Foundation were expressing similar concerns about the challenge of 
funding Utah’s growing water systems. Eventually, the Governor 
formed an Executive Water Finance Board to study these issues. As 
future Legislatures weigh these matters, we encourage the Executive 
Water Finance Board to do so, as well. 

Managing Unaccounted for Water  
Uses Can Increase System Efficiency  

Local water systems have expressed growing interest to improve 
their efficiency. One way to accomplish this goal is to identify and 
address the system leaks and other unaccounted uses. DWRe and the 
American Water Works Association (AWWA), sponsored a pilot 

A bill limiting property 
tax collections by 
water conservancy 
districts to 15 percent 
of annual revenues did 
not pass committee. 

No action was taken on 
how to pay for water 
infrastructure 
upgrades and repairs. 
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program that assisted water systems with better managing their leaks 
and other uses that are unaccounted. 

Orem City, Granger Hunter Improvement District and the Kearns 
Improvement District participated in a water audit pilot program 
sponsored by DWRe and the AWWA. With the assistance of these 
agencies, each water system systematically identified the chief sources 
of unaccounted water use, especially leaks, and have taken steps to 
reduce unaccounted flows. Independent of the pilot, Spanish Fork 
reduced the leaks in its system, decreasing unaccounted water use from 
33 percent to less than 20 percent of water supplied by its system. 

Several states, such as California, Georgia and Hawaii, have 
adopted legislation requiring water systems above a certain size to 
audit their unaccounted use. As the Legislature considers ways to 
encourage Utah’s water systems to be more efficient, mandatory audits 
of unaccounted use or ways to facilitate additional audits may be a 
study item for the Legislature to consider during the 2018 interim. 
The remaining section of this chapter addresses the data validation, 
water projection, and goal development work that the DWRe can 
continue to address in support of the issues already before the 
Legislature. 

DWRe Is Working on Demand Modeling and 
Basin-Level Conservation Goals 

Historical projections and relevant conservation goals were lacking 
when our prior audit was conducted. Developing relevant goals 
necessitates a reliable baseline to track progress, which DWRe and its 
consultant are currently preparing. Once this task is completed, 
DWRe will work with a consultant to develop river-basin-specific 
conservation goals.  

DWRe needs a more sophisticated model to run multiple demand 
scenarios. DWRe’s prior model, which was overly simplistic, is now 
being overhauled to provide a wider range of scenarios that key 
stakeholders can consider. DWRe has implemented some components 
of its new forecasting model, but additional elements are needed.  

Before establishing 
conservation goals 
specific to a water 
basin, a reliable 
baseline must be 
identified. 



 

Office of the Utah Legislative Auditor General - 31 - 

New Conservation Goals Require  
Finalizing the 2015 Data Quality Check 

Our 2015 audit report observed that the rate at which residents 
use water varies significantly from one river basin to another. For this 
reason, we recommended that separate conservation goals be prepared 
for each river basin. The Legislature concurred with this 
recommendation when it passed S.B. 251 during the 2016 general 
session. The bill directed the DWRe, the Board of Water Resources, 
and State Water Development Commission to establish new water 
conservation targets by river basin. 

In response to this charge, DWRe management agreed that they 
would work with local water systems to develop updated conservation 
goals at the basin level. Management still expresses the desire to create 
basin-level goals but wants to have a reliable baseline from which to 
develop those goals. 

As discussed earlier in Chapter II, DWRe is engaged in a 
significant effort to validate the municipal and industrial (M&I) water 
use data reported by water systems for 2015. Currently, DWRe’s 
consultant is finalizing its review of data submitted by water systems 
and estimates by DWRe. Dependent on the consultant’s findings, 
DWRe intends to use its study as a baseline for setting new goals. 
2016’s S.B. 251 includes a provision to hire a consultant to help 
develop regional water goals. Therefore, DWRe is currently 
completing the first of two-steps to develop conservation goals with its 
consultant.  

New Demand Model Variables  
Will Allow for Better Projections 

In our 2015 audit report, we recommended that DWRe regularly 
update its projections of future demand and “…provide a range of 
options…” that accounts for factors including investment, 
conservation, and supply development. This recommendation was 
based on a concern we had with DWRe’s future projections. 
Specifically, DWRe forecasted future water use after 2025 would 
remain constant at 220 gallons per capita per day till 2060 as shown 
by the dark blue line in Figure 3.6. However, given the historical 
trend of declining consumption, we believe that some reductions in 
future demand are possible. 

Senate Bill 251, passed 
during the 2016 
General Session, 
directed that new water 
conservation targets 
be established for each 
river basin. 

DWRe’s consultant 
should recommend a 
reliable baseline that 
will serve as the basis 
for future conservation 
goals. 

Our prior audit in 2015 
recommended that 
DWRe provide a range 
of demand scenarios 
accounting for various 
levels of investment 
and conservation. 
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Figure 3.6 Utah’s Per Capita Water Use Projection by Year. 
While DWRe assumes the state’s per capita water use will remain 
steady after 2025, historical trends suggest additional demand 
reductions could occur, which are shown in red.  

 
Source: Division of Water Resources 

The problem with past projections is that they reflect the state’s 2025 
goal. With no longer term goal, the projection in Figure 3.6 shows no 
additional conservation after 2025, which no one expects to occur. 
This assumption was described in our prior report.   

Historically, DWRe has taken a relatively simple approach to 
modeling future demand. Future demand was the product of 
multiplying base gallons per capita per day by the future population 
and applying a conservation percentage. This approach allocated all 
water use, including residential, commercial, industrial, and 
institutional, into a single per capita figure.  

While this approach is simple, it does not lend itself to considering 
multiple scenarios. For example, it would be difficult to adjust for a 
shift from single-family to multi-unit developments or reductions in 
the amount of lawn that homeowners choose to have. Thus, DWRe 
has developed a new model that can more easily adjust for changes in 
future demand. 

 

DWRe’s old model was 
relatively simple, 
applying a yearly 
conservation rate to 
future population 
growth. 

POTENTIAL 
CONSERVATION 
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DWRe Is Developing More  
Sophisticated Models 

DWRe’s new model considers the following four components, 
each of which can be adjusted based on observations or scenario 
assumptions: 

 Population 
 Residential indoor use 
 Residential outdoor use 
 Commercial, industrial, and institutional use 

For each component, different scenarios can be applied. For example, 
if high, medium, and low population projections are provided, DWRe 
can model the future impact on demand. Thus, municipalities and 
water systems can estimate what their water needs will be if different 
growth scenarios are realized. Creating these scenarios has necessitated 
that DWRe develop a more robust demand model that can handle 
more variables. DWRe demonstrated some components of the 
demand model for us. 

DWRe Is Now Using Advanced Imaging Techniques to 
Identify Irrigated Acres. Another component that could be adjusted 
is residential outdoor use, which is estimated by applying a water use 
value to the number of irrigated acres. A key factor in estimating 
irrigated acres is the percent of residential lots that are irrigated. 
DWRe has now developed a process, shown in Figure 3.7, whereby 
infrared imaging (top left) is converted to irrigated or not irrigated 
maps (top right). Then this result is applied to geographical 
information system (GIS) parcel data (bottom left) to calculate the 
percent of residential lots that are irrigated (bottom right).  

The new model allows 
for customized 
scenarios for 
population, indoor use, 
and outdoor use. 

DWRe is using GIS 
models and infrared 
imaging to generate 
data-based irrigated 
acre assumptions in its 
future demand models. 
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Figure 3.7 DWRe Uses Infrared Imaging to Estimate Irrigated 
Acres. This process allows DWRe to estimate the actual 
percentage of lots that are irrigated rather than using an estimation. 

 
Source: Division of Water Resources Presentation – Future of Water Demand Modeling in Utah (5/16/17) 

With more accurate estimates of actual irrigated acreage for residential 
properties, DWRe can project future demands if multiple conservation 
measures are applied, such as converting lawns to xeriscape, decreasing 
the amount of water that residents apply to their lawns, or smaller lot 
sizes. DWRe’s implementation of this more sophisticated modeling 
technique allows for greater scenario building and planning by key 
stakeholders. 

Additional Improvements Will Enhance DWRe’s Projections 
of Water Demand. DWRe has made improvements to its demand 
modeling. Future modeling enhancements that DWRe wants to 
implement include the following: 

 Indoor use estimates 
 Commercial, industrial, and institutional water use projections 
 Current and future water supply 
 Price elasticity of water 

 

DWRe plans to develop 
other improvements to 
its demand model in 
the future. 
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While these components all would be insightful, we are particularly 
interested in improved modeling of current and future water supply. 
As will be discussed in Chapter IV, if similar scenario modeling for 
demand could be applied to the supply side, then an additional tool 
would be available for key stakeholders. We recognize DWRe’s 
accomplishment in improving its demand model, and we reiterate our 
prior audit recommendation that DWRe continue working on 
supplementing its demand model with adjustments for supply. 

Recommendations 

1. We recommend that the Legislature consider ways to promote 
universal metering, including:  

a. Requiring all water systems to install secondary meters 
during new construction when the cost is relatively low. 

b. Set a date when all secondary water systems with a 
certain number of connections, must be metered.  

2. We recommend that the Utah Rural Water Users Association 
encourage each of its members to come into compliance with 
the statutory tiered pricing structure requirement. 

3. We recommend that the Legislature invite the Utah Rural 
Water Users Association to provide periodic updates on the 
rate of compliance with the tiered pricing requirement. 

4. We recommend that the Governor’s Water Finance Board 
consider ways to accomplish the following:  

a. Reduce the reliance on property taxes to subsidize water 
systems, and  

b. Promote the use of capital improvement funds for local 
infrastructure projects. 

5. We recommend that the Legislature consider as a study item 
during the 2018 interim, the use of mandatory water audits 
and other methods to help water systems reduce their 
unaccounted use.  
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6. We reiterate our recommendation that the Division of Water 
Resources regularly update its projections of future demand as 
new information becomes available and provide a range of 
options that includes investment, conservation, or supply 
development under a range of demand scenarios. 
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Chapter IV 
Future Water Supply 

Projections Are Anticipated 

In our 2015 audit report, concerns about understating future 
growth in Utah’s water supplies were presented in Chapter IV. 
Known projects for four water conservancy districts were the only 
growth in water supply that the Division of Water Resources (DWRe) 
included in its most recent river basin plans. In response, we made 
three recommendations in Chapter IV that focused on updating river 
basin plans with better projections of future municipal and industrial 
(M&I) supply. 

Figure 4.1 DWRe Is in the Process of Addressing Prior Audit 
Recommendations about Future Water Supply. This figure 
shows the implementation status of the 2015 report’s three Chapter 
IV recommendations. 

Chapter IV Recommendations Status
1. We recommend that the Division of Water Resources 

begin estimating added supply in their M&I studies to 
account for water made available through the conversion 
of agricultural water and other locally developed sources 
of supply.  

In Process 

2. We recommend that the Division of Water Resources 
update state and basin plans on a regular basis as new 
information is gathered to ensure plans are relevant.

In Process 

3. We recommend that the Division of Water Resources base 
its future estimates of the agricultural water available for 
municipal use on the actual historic data of past transfers.

In Process 

Source: A Performance Audit of Projections of Utah’s Water Needs (Legislative Audit Report 2015-01) 

Recommendation 2 discussed in the next section, points out the need 
for DWRe to update river basin plans; some of them were prepared 
20 years ago and their projections are outdated. Recommendations 1 
and 3, which are discussed in the latter half of this chapter, focused on 
providing better projections of future supply, as supply modeling was 
not as robust as demand models. While DWRe has been working on 
these recommendations, additional work still needs to be done. For 
example, DWRe has developed a schedule for future basin plans, but 
drafting and publishing them is where the majority of implementation 
will take place. 

Updated state and river 
basin plans as well as 
better projections of 
future supply were 
recommended in the 
prior audit. 
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Updated River Basin Plans Are Coming 

As part of the statewide water planning process, DWRe 
periodically publishes a state water plan, 11 river basin plans, and 
other documents with pertinent information for stakeholders. Three of 
Utah’s 11 river basin plans have not been updated since the 1990s. 
This includes the Kanab Creek/Virgin River basin plan that has not 
been updated and published recently. However, data for the basin has 
been updated through work for the Lake Powell Pipeline evaluation 
process.  

The lack of published up-to-date information impairs decision 
makers who do not have relevant data. The DWRe has developed a 
schedule where all 11 river basin plans will be updated over the next 6 
years. These updates will commence once DWRe’s statewide plan is 
complete next year. Setbacks in obtaining municipality-level 
population data, validating use, and setting regional water 
conservation goals has delayed the statewide water plan’s release. 
Updating river basin plans will commence after the statewide plan has 
been made public. 

20-Year-Old River Basin Plans  
Will Be Updated within Four Years 

While good basin plans should be the basis for statewide planning, 
our prior audit reported that many river basin plans were far out of 
date. Since that report, only the Uintah Basin plan has been released.  
During the past year, the DWRe has focused on producing its 2015 
municipal and industrial (M&I) use study, which has been a 
significant undertaking. While DWRe has not initiated any additional 
basin plans since our prior audit, it has adopted a draft schedule of the 
anticipated release date for each water basin plan shown in Figure 4.2.  

  

Multiple setbacks have 
delayed publishing an 
updated statewide 
water plan and 
subsequent river basin 
plans. 

DWRe has not initiated 
an additional river 
basin plans since our 
prior audit because it 
has been focused on 
finishing its 2015 M&I 
study. 
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Figure 4.2 The Most Recent Plans for Some River Basins Are 
Over 20 Years Old. This figure shows the most recent and the next 
anticipated plan for each river basin based on DWRe’s schedule. 

Basin 
Most  

Recent Plan
Next  

Anticipated
Years 

Between
Statewide 2001 2018 17
Cedar/Beaver 1995 2018 23
Kanab Creek/Virgin River 1993 2019 26
Sevier River 1999 2020 21
West Colorado 2000 2020 20
Southeast Colorado 2000 2020 20
West Desert Basin 2001 2021 20
Bear River 2004 2021 17
Weber River 2009 2021 12
Jordan River 2010 2022 12
Utah Lake 2014 2022 8
Uintah Basin 2016 2023 7

Source: Division of Water Resources 

Figure 4.2 shows when the most recent plan was published for each 
river basin, the next anticipated plan, and the number of years between 
publications. For 6 of the 11 river basins, 20 or more years will have 
passed before updated data is published. This lag in pertinent data and 
projections provides less than optimal information for decision makers 
who rely on this information. 

Going forward, DWRe has developed a plan to publish new 
pertinent information for each river basin on a seven-year rotation. To 
clarify, this is a goal and may be subject to change. While this plan has 
not been executed yet, we believe that it is consistent with our prior 
audit recommendation that river basin plans be updated on a regular 
basis as additional information is gathered and relevant. 

To facilitate a more frequent reporting schedule, DWRe is in the 
process of working with stakeholders to identify pertinent 
information. Specifically, DWRe has met with the Executive Water 
Task Force and Water Development Commission to document what 
information in these plans is most important. In addition, DWRe is 
also taking direction from the Recommended State Water Strategy that 
was released in July 2017 by the Governor’s Water Strategy Advisory 
Team. 

Six of the 11 river 
basin plans are over 20 
years old since they 
were last updated. 

To facilitate more 
frequently updated 
river basin plans, 
DWRe is soliciting 
feedback from its 
stakeholders. 
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Based on their feedback, DWRe currently anticipates creating an 
online modular format for plans. This structure will enable consistent 
information, like river basin geology, to remain constant and 
information that changes over time, such as current use and future 
demand projections, to be updated. Future river basin plans are on 
hold until the 2015 M&I study and statewide basin plan are 
completed and new regional water conservation goals are established. 

The Upcoming Statewide Plan 
Encountered Multiple Setbacks 

DWRe has intended to publish an updated statewide plan, but it 
has encountered multiple delays. According to DWRe, the plan was 
ready to public in May of 2015, but it held off doing so because of the 
release of our previous audit. In 2017, DWRe management told us 
that the plan was about 80 to 90 percent complete before unexpected 
delays occurred. First, updated population projections were provided 
at the county level rather than at the municipality level that DWRe 
needs. Second, the consultant verifying 2015 municipal and industrial 
(M&I) water use data was delayed because the scope of work and 
contract encountered challenges prior to being finalized. 
Consequently, DWRe’s statewide plan will be delayed until sometime 
in 2018. 

Population Projections Necessitate Additional Analysis to 
Provide Municipality-Level Data. In July 2017, the Kem C. 
Gardner Policy Institute at the University of Utah released statewide 
population projections at the county level. To conduct water use 
projections for the state’s 11 river basins, the DWRe uses municipal-
level projections. Therefore, the Utah Department of Transportation 
(UDOT) and its consultant will be working with the seven 
Associations of Governments (AOG) and municipalities to allocate 
projected county growth to the municipality level.  

The Consultant Review of 2015 M&I Use Data Is Ongoing. 
DWRe requires reliable data as a baseline when making future 
projections. DWRe’s consultant is nearing completion of its data 
review. Based on the consultant’s recommendations that should be 
made in late December, DWRe will work on developing regional 
water conservation goals with its next consultant. 

As we discussed in Chapters II and III, the reliability of data and 
capacity for conservation varies from river basin to river basin. 

Updated river basin 
plans will be produced 
once the statewide 
water plan is published 
and new regional 
conservation goals are 
established. 

The statewide water 
plan encountered 
multiple delays from 
obtaining population 
projections and 
validation of 2015 M&I 
data by a third party. 

DWRe’s third-party 
review of 2015 M&I 
data should be 
complete in December. 
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Therefore, the statewide water plan will provide valuable information. 
However, updating specific river basin plans will provide more 
pertinent insight on the narrower geographic regions. As was shown 
in the statewide study, issues causing delays can occur. Therefore, it is 
important to emphasize that the anticipated schedule of future basin 
plans in Figure 4.2 is a draft and may be subject to change. 

Estimating Growth in Water Supply Presents  
Challenges That Require Additional Study 

 The first and third recommendations in Figure 4.1 directed the 
DWRe to include future estimates of supply. Specifically, the inclusion 
of agricultural conversion was recommended based on estimates 
relying on historic data. DWRe management has indicated that it is 
their intent to so but wants those estimates to be “…flexible enough to 
account for unique conditions present in urban and rural areas of the 
state.” The following section discusses some unique conditions in 
southern Utah, where agricultural conversion estimates and 
assumptions can be quite different from one region to another.  

Agricultural conversion occurs when a farmer or rancher’s land is 
developed for residential or commercial use. Water once used for 
growing crops is converted for human consumption and use. In some 
cases, agriculture water cannot be fully converted to culinary use. This 
situation is outlined in the Lake Powell Pipeline Project – Water Needs 
Assessment that was released in April 2016. In the assessment, 
agricultural conversion estimates and limitations were provided for the 
following three areas, each having different amounts of agricultural 
water available for conversion. 

 East Fork Virgin River Sub-Basin and Alton Town: 
Agricultural conversions would be sufficient to meet M&I 
demand within the planning period. It was “assumed 20 
percent of irrigated agricultural water use could be transferred 
to M&I. Estimate is based on full conversion of agricultural 
diversions to M&I diversions, assuming no increase in 
consumptive use.” 

 Washington County: Agriculture water can be converted to 
secondary water use in the Washington Fields area. “As 
agricultural lands are developed, water will be converted from 

In developing 
agricultural conversion 
estimates, DWRe 
wants a method that is 
flexible to account for 
unique conditions in 
urban and rural areas. 

The water needs 
assessment for the 
Lake Powell Pipeline 
illustrates how 
agricultural conversion 
can vary from area to 
area. 
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agricultural to municipal uses . . . poor water quality limits 
cost-effective use of this water by secondary untreated systems.” 

 Kanab and Johnson Canyon Area: No agricultural water can 
be planned on for future conversion to M&I use. “Kanab 
Irrigation Company policy is not to allow for any conversions 
to M&I as properties are developed, but to transfer irrigation 
to other parcels which are readily available.” This policy is 
supported by historical data indicating that agricultural lands 
have increased by 20 percent over the past five years. 

As these examples and excerpts show, agricultural conversion for 
specific areas within the same region of the state can have vastly 
different potential yields. Contrasting the Kanab and the East Fork 
Virgin River Sub-Basin, no agricultural conversion is available from 
one (Kanab), while full conversion is assumed in the other (East 
Fork). This stark contrast illustrates why DWRe desires flexibility in 
its agricultural conversion estimation methodology. 

As of July 2017, DWRe had begun drafting a process to determine 
accurate and timely estimates of agricultural conversion. The process is 
still in the preliminary phases. It is important to reiterate that DWRe 
implement the prior audit report’s Recommendation 3 (Figure 4.1), 
which is that future estimates of agricultural conversion should be 
developed based on a methodology that uses historical transfers.  

Projections of future water demands and sources are valuable 
information that decision makers need to plan for future growth. As 
pointed out in our prior report, information is incomplete when a full 
picture of future supply is not presented. Thus, better estimates and 
projections of future supply are very important. We recommend that 
DWRe continue its efforts to develop a flexible approach to projecting 
future supply.  

Recommendations 

1. We recommend that the Division of Water Resources continue 
developing the online format for state and basin plan reporting. 

2. We recommend that the Division of Water Resources follow its 
draft schedule for producing updated basin plans for Utah’s 11 
basins over the next five years.  

DWRe is drafting its 
process for estimating 
agricultural conversion 
for future projections.  
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3. We reiterate our prior recommendation that the Division of 
Water Resources base its future estimates of the agricultural 
water available for municipal use on the actual historic data of 
past transfers. 

4. We recommend that the Division of Water Resources continue 
its efforts to develop a flexible approach to projecting future 
supply. 
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Agency Response  
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Dear Mr. Schaff, 
 
 
We would like to thank you, Darin Underwood, Jim Behunin, Tim Bereece and others for 
working collaboratively with us in order to create “An In-Depth Follow-up of Projections of 
Utah’s Water Needs.” As the report describes, our Division, along with our partners in the 
divisions of Water Rights (DWRi) and Drinking Water (DDW), have made significant progress 
towards applying the recommendations outlined in the 2015 audit. We are also working to 
make further progress. Below are our responses to the updated recommendations. 
 
 
 
Chapter 2 Recommendation Responses: Water Data Accuracy is Improving 
 

Recommendation 1: We agree that the Division of Water Rights’ staff should continue 
conducting site visits and focus on addressing potential data issues as identified by our 
Division. We have seen marked improvement since this new process started, and 
anticipate further progress over the coming years. 

 
Recommendation 2: We agree that performing trend analysis to validate whether 
locally reported data is reasonable and consistent with historic water use is important. 
At times, we may see comparative discrepancies as our data and processes improve due 
to better reporting and methods. We will continue to help local entities improve their 
reporting in partnership with DWRi and DDW. 
 
Recommendation 3:  We agree with the need to further validate secondary water 
estimates and methodologies. We also encourage universal secondary water metering 
in order to reduce the amount of water use that currently has to be estimated. 
Measurement through metering strengthens accuracy and decreases the need for 
estimate-related methodology. 
 

 
 

(Continues on next page) 
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Page 2 
December 6, 2017 
Subject: An In-Depth Follow-Up of Projections of Utah’s Water Needs: DWRe Response 
 
 

Chapter 3 Recommendation Responses: Legislation Promotes Water Conservation, But 
Additional Agency Work Remains 
 

Recommendation 1: We strongly support legislation that encourages universal 
secondary water metering. We encourage laws and statutes at the state or local level to 
require secondary water metering for new construction. Additionally, we support 
legislation setting a deadline by which all systems, with a certain number of 
connections, must be metered. Secondary water metering technology has advanced 
significantly, and universal metering would simultaneously remove the need to estimate 
secondary water use and promote water conservation as has been seen in several 
communities. We, along with Weber Basin Water Conservancy District, vocalized our 
support of these concepts to the Legislative Water Development Commission in 
November 2017, and we will continue to support them. 
 
Recommendation 2: We agree with the recommendation for Utah Rural Water Users 
Association to encourage its members to implement tiered pricing. We believe the Utah 
League of Cities and Towns should engage its membership related to these issues as 
well. We will look for other opportunities to encourage entities ourselves through 
increased education on this topic.  
 
Recommendation 3: We agree that there needs to be follow up related to tiered pricing 
until the local entities are 100 percent compliant with the statute. 
 
Recommendation 4: We agree that the Governor’s Water Finance Board should 
promote the use of capital improvement funds for local infrastructure projects. 
Repairing and replacing inefficient and damaged infrastructure results in less water loss 
and stretches supplies. We also are in favor of the Board working closely with water 
systems to identify ways to improve current processes.  
 
Recommendation 5: We agree that making American Water Works Association (AWWA) 
water audits mandatory would improve community water systems statewide. Our 
division supported an AWWA water audit pilot program recently, and we are convinced 
of the benefit to both systems and the public.  
 
Recommendation 6: We agree to update projections of future water demand as new 
information becomes available. We will provide a range of scenario options that include 
investment, conservation, or supply development. 

 
 

(Continues on next page) 
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December 6, 2017 
Subject: An In-Depth Follow-Up of Projections of Utah’s Water Needs: DWRe Response 
 
 

Chapter 4 Recommendations: Future Water Supply Projections Are Anticipated 
 

Recommendation 1: We are excited about creating a more fluid, publicly accessible 
online format for state and basin plan reporting. We will reference the best examples 
available in order to create a tool that is easier to update as new information becomes 
available, and can be accessed by anyone at any time. 
 
Recommendation 2: We are working towards following the schedule outlined in the 
report, and updating the mechanism for delivery (Recommendation 1) will help with 
that. 
 
Recommendation 3: We will continue to develop reasonable methodologies for 
estimating agricultural transfers. We would like to work with the Utah Farm Bureau, 
Utah Department of Agriculture, DWRi and others to solidify these methodologies. 
 
Recommendation 4: All River Basin and State Water Plans will implement a flexible 
approach for projecting future water supply. 
 

 
The Utah Division of Water Resources believes these measures will improve our efforts to fulfill 
our mission to plan, conserve, develop and protect Utah’s water resources. 
 
 
Sincerely, 
 

 
Eric L. Millis, P.E.     Michael R. Styler 
Director      Executive Director 
Utah Division of Water Resources   Utah Department of Natural Resources 
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