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I begin with some observations about agricultural water use and hay cultivation in Utah, then suggest some implications for Utah water policy in the face of increasing aridity in the American West.  I use screenshots of most of my references, instead of employing traditional academic citation styles, in order to demonstrate to skeptical or even antagonistic readers that I am faithfully representing those references.  The topic is controversial—the trope in the American West is, “whiskey is for drinking, water is for fighting”—and my goal is to establish a common set of facts which all sides of the debate can agree upon, despite the striking lack of rich data about agricultural water use.

The focus of this report will be on water “diversions,” not water “use.”  Water diverted is divided into water that is “used” (returning to nature as water vapor) on the one hand, and “return flows” (returning to nature as a liquid),on the other hand.  Diversions are the easiest of these three to measure, because diverting water is what people do; return flows are very much more difficult to measure; and “use” is even harder to measure, so much so that it is typically obtained indirectly, as diversions minus return flows.  Hence our focus on diversions.

1. Data on Utah’s Agricultural Water Diversions

Observation 1:  The percentage (by volume) of Utah's water diversions which were diverted for agriculture was 82%, as of a 2010 report.

[bookmark: water2010data]Source: 
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from page 3 of
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This report does not seem to be available on the State’s website any longer, so I have uploaded it to my website at https://www.economics.utah.edu/lozada/Research/DNR_WaterUse_original.pdf, and in 2019, the Utah Foundation used this same number in its report “High and Dry: Water Supply, Management and Funding in Utah” (available at https://www.utahfoundation.org/reports/14309/), as seen on page 3:
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(On pages 27, 60, 75 of the State’s 2021 “Water Resources Plan,” available at https://water.utah.gov/wp-content/uploads/2022/01/Water-Resources-Plan-Single-Page-Layout.pdf, the percentage of Utah’s water which goes to agriculture is given as approximately 75%, but the source for that number is unpublished and unavailable.)

Observation 2:  The percentage of Utah's water diversions used for growing hay was about 68%, using 2020 production data, 2011 estimates for the amount of water needed to grow one acre of each type of crop, and 2010 estimates of the amount of water diverted to agriculture.

I calculated this using a spreadsheet (cell H4) and the explanation is as follows.
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Source (1) below gives the figures in Column B, the acre-feet of irrigation water needed to grow alfalfa and other hay in Utah in 2011.  This is “need”: it assumes no water is ever wasted.  Source (2) below gives Column C, the number of acres of those crops planted in Utah in 2020.  Multiplying Columns B and C (assuming that the biological and climate data of Column B is also relevant to 2020) gives the amount of water that would be needed in total to grow those crops in Utah, which is Column D.  Doing that multiplication for all other crops as well gives
[bookmark: GolfSpreadsheet][image: ]
so cell D11 gives the total amount of water needed for all crops.  (Cells B8 to B10 are guesses for water per acre for minor Utah crops: less for fruit trees, more for annual crops.)  Column E divides Column D (water need per crop) by cell D11 (total water need for all crops), so Column E is the percent of agricultural water needed by each crop.  Then since 82% of Utah’s water diversions are diverted for agriculture (Observation 1, assuming that this 2010 number still applies), multiplying Column E by 82% gives Column F, the percent of all water diverted for each crop.  This assumes that water “diversions” for a crop are proportional to the water “needs” of that crop.  That would be false if some crops were cultivated in a more water-wasteful way than others, but no data exists on that issue, so we maintain the assumption that water waste is uniform across crops.  Hay is the sum of alfalfa hay and other hay, which gives approximately 68%.

Source (1) is 
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which is located at https://cdn.cybergolf.com/images/1287/UT-Golf-Full-Rpt_SRI-FINAL-(1).pdf and which says on its page 21 that
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The 2011 work of Hill, Barker, and Lewis cited in this passage is
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which is located at http://waterrights.utah.gov/docImport/0545/05452313.pdf.
Source (2) is the “2020 State Agricultural Overview” at https://www.nass.usda.gov/Quick_Stats/Ag_Overview/stateOverview.php?state=UTAH.  The relevant portion of it is the “harvested acres” of:
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The values for hay for earlier years are
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which comes from https://ag.utah.gov/wp-content/uploads/2020/10/Utah-2020-Final-Annual-Report-Statistical-Bulletin.pdf, “Utah Agricultural Statistics and Utah Department of Agriculture and Food 2020 Annual Report.”  Clearly the value of Utah hay production changes considerably from year to year, but harvested acres changes less.

Note that although Cell D11 of the spreadsheet on page 4 implies that the total amount water needed for agriculture in 2020 was 1,788,000 acre-feet, the first source cited in Observation 1 says that 4,200,000 acre-feet is diverted for agriculture, a difference of a factor of 2.35.  The smaller figure is the theoretical minimum amount of water needed to grow crops using a perfectly lossless water transportation and irrigation system: remember the caveat in the source that “this is a conservative estimate of water use because diversion of water for crops is much greater than the estimates of consumptive use.”  Evidently, in 2010 Utah diverted to agriculture 2.35 times more water than the theoretical minimum amount needed to produce Utah’s crops. Some losses and inefficiencies are unavoidable, but this implies that were  million acre-feet of losses and inefficiencies, which is 57% of total agricultural diversions, and (from Observation 1)  of all Utah water diversions.

The above spreadsheet’s Column D gives water needs per crop, not the amount of water actually diverted per crop.  To obtain diversions per crop, start with the relative amounts from Column E of the spreadsheet, 65.2% and 17.8% of water diverted to agriculture going to alfalfa and to other hay, respectively; then obtain total diversions to agriculture from Observation 1’s first source (not from the spreadsheet’s D11 entry), which is 4,200,000 acre-feet (2010 data); and multiply to obtain diversions of 2,740,000 and 748,000 acre-feet for alfalfa and non-alfalfa hay, respectively, and 3,490,000 acre-feet for hay of both types combined.

On a per-acre basis, Cell B3 of the spreadsheet on page 4 gives 2.12 acre-feet of water needed to grow one acre of alfalfa.  Using the 2.35 ratio of diversions to needs, diversions for alfalfa would be  acre-feet of water per acre of alfalfa.  This matches remarkably well with an anecdote reported in the Salt Lake Tribune newspaper,[footnoteRef:1] which quotes “Sanpete County rancher Stan Jensen,” who devotes 100 of his farm’s 500 acres to alfalfa,” and who “estimates 5 feet of water are applied to every inch of land that grows the crop.”  This confirms at least the broad outlines of our approach so far. [1:  Brian Maffly and Mark Eddington, “One Crop uses More than Half of Utah’s Water.  Here’s Why,” Salt Lake Tribune, Nov. 24, 2022.] 



Observation 3:  The value of Utah’s 2020 hay production was $440 million.

This comes from the table on page 6.

Observation 4:  The percentage (by value) of Utah's hay sold to foreign countries was about 29% in 2020.

The web page https://www.census.gov/foreign-trade/statistics/state/data/ut.html says Utah’s 2020 exports of hay were worth about $124 million:
[image: ][…]
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Partial confirmation of this number comes from
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which says that Utah’s 2020 exports of all “other agricultural products” was $126 million.

Observation 3 says that the value of Utah’s 2020 hay production was $440 million.  So 126/440 = 29%.

By the way, combining Observations 2 and 4, the percentage of Utah’s water diverted to grow hay that is exported to foreign countries is 29% of 68%, which is approximately 20%.  From Observation 1, 100% – 82% = 18% of Utah’s water diversions go to the non-agricultural sector.  Therefore, slightly more Utah water is diverted to grow hay that is exported to foreign countries, than is diverted for all of Utah’s cities.
 
Observation 5:  The percentage (by value) of Utah's hay that was sold to China was 19% in 2020.  Using the previous answer, note that 19%/29% = 66% of Utah’s 2020 hay exports went to China.

The source https://usatrade.census.gov/data/Perspective60/View/dispview.aspx gives $85 million for 2020 exports of “other agricultural products” to China:
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Observation 3 says that the value of Utah’s 2020 hay production was $440 million.  So 85/440 = 19%.

Observation 6:  Hay generates approximately 0.2% of Utah’s GDP.

From Observation 3, the revenue from Utah’s 2020 hay production was $440 million.  Utah’s GDP in 2019 was about $193 billion (page 49 of https://gardner.utah.edu/wp-content/uploads/ERG2021.pdf).  Dividing $440 million by $193 billion yields about 0.23% (less than one-fourth of one percent), but that overstates the contribution of hay to the state’s GDP, because GDP is the sum of value added in an economy, not the sum of revenues.

Value added is the sum of revenue going to profit and to labor.  If we were to divide the profit (but not the labor income) due to hay by the state’s GDP, the figure obtained would understate the contribution of hay to the state’s GDP.

We estimate profit to be 55% of revenue.  This is because nationwide, alfalfa average revenue and expenses are:
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The ratio of expenses to revenue in this table is 306/679 = 45%, so profit would be the rest, which is 55%.

Suppose this figure applies also to grass hay, and suppose it applies to Utah farmers in particular.  Then estimating that Utah farmers earned 55% profit on their $440 million in hay revenue, the result is that growing hay netted Utah farmers $242 million.  As a fraction of the state’s GDP, this is 242 million/193 billion = 0.125%, about one-eighth of one percent.

As noted above, value added is profit plus labor income.  If all hay was produced by sole proprietors (“family farms” with no hired farm hands), there would be no labor income, only profit, and 0.125% would be the proportion of state GDP generated by hay.  However, if farmers paid some labor expenses, then the proportion of state GDP generated by hay will be greater than 0.125%.  It will be less than 0.23% for reasons given in the first paragraph of this observation.  Within the range of 0.125% to 0.23%, the proportion of state GDP generated by hay is very likely near the range’s low end, because as of 2017, 95% of Utah farms were “family farms,” and only 25% hired farm labor, according to the Utah State Profile of the USDA’s 2017 Census of Agriculture:[footnoteRef:2] [2:  https://www.nass.usda.gov/Publications/AgCensus/2017/Online_Resources/County_Profiles/Utah/cp99049.pdf] 
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There is a second way to get an estimate of the share of hay in Utah’s GDP.  In 2020, Utah’s entire agricultural sector generated $686.8 million in value added, and Utah’s entire GDP was $202,133 million, so its entire agricultural sector constituted 0.34% of its GDP.  Source:
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from the website of the US government’s Bureau of Economic Analysis.[footnoteRef:3]  From the 2017 USDA Census of Agriculture, “other crops and hay” sales as a percent of total sales were 275,493/1,838,610 = 15%.  If one were to make the assumption that hay’s fraction of agricultural value added is the same as hay’s fraction of total sales, 15%, then hay’s proportion of state GDP would be 15% of 0.34%, which is 0.05%. [3: https://apps.bea.gov/itable/?ReqID=70&step=1#eyJhcHBpZCI6NzAsInN0ZXBzIjpbMSwyNCwyOSwyNSwzMSwyNiwyNywzMF0sImRhdGEiOltbIlRhYmxlSWQiLCI1MDUiXSxbIkNsYXNzaWZpY2F0aW9uIiwiTkFJQ1MiXSxbIk1ham9yX0FyZWEiLCIwIl0sWyJTdGF0ZSIsWyIwIl1dLFsiQXJlYSIsWyI0OTAwMCJdXSxbIlN0YXRpc3RpYyIsWyItMSJdXSxbIlVuaXRfb2ZfbWVhc3VyZSIsIkxldmVscyJdLFsiWWVhciIsWyIyMDIwIl1dLFsiWWVhckJlZ2luIiwiLTEiXSxbIlllYXJfRW5kIiwiLTEiXV19
] 


A third way of estimating the share of hay in Utah’s GDP is to note that agriculture’s sales (revenues) were $1,838,610,000 from the 2017 Census of Agriculture.  Agriculture’s contribution to Utah GDP (value added) in 2017 was $762,900,000:[footnoteRef:4] [4:  One can choose the year from the menu at https://apps.bea.gov/itable/?ReqID=70&step=1#eyJhcHBpZCI6NzAsInN0ZXBzIjpbMSwyNCwyOSwyNSwzMSwyNiwyN10sImRhdGEiOltbIlRhYmxlSWQiLCI1MDUiXSxbIkNsYXNzaWZpY2F0aW9uIiwiTkFJQ1MiXSxbIk1ham9yX0FyZWEiLCIwIl0sWyJTdGF0ZSIsWyIwIl1dLFsiQXJlYSIsWyI0OTAwMCJdXSxbIlN0YXRpc3RpYyIsWyItMSJdXSxbIlVuaXRfb2ZfbWVhc3VyZSIsIkxldmVscyJdXX0= .] 
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Therefore agriculture’s ratio of value added to revenue was 762,900/1,838,610 = 41.5%.  If we make the assumption that hay’s ratio of value added to revenue was the same as agriculture’s ratio of valued added to revenue, 41.5%, then hay’s value added would be that percentage of Observation 3’s $440 million, which is $183 million.  As a fraction of Utah’s 2017 GDP of $168,649.9 million, this would be 0.0011, or 0.11%.

The first method resulted in hay’s proportion of Utah’s GDP to be 0.125% – 0.23%, most likely near the lower end of that range.  The second resulted in 0.05%.  The third resulted in 0.11%.  All these methods rely on making assumptions whose validity we cannot test—otherwise we would not have had to make the assumptions—but we know for sure that the figure cannot exceed 0.23%, because that is based on total revenue, and value added must be less than total revenue.  For the rest of this paper, I will use 0.2% as hay’s proportion of Utah’s GDP, although the actual figure is likely less.

Using 68% of Utah’s water to generate 0.2% of its GDP raises concerns to which we will return.

Observation 7: 4.5% of Utah’s water is diverted for indoor residential uses, 8.3% is diverted for outdoor residential uses, 2.4% is diverted for commercial uses, 2.1% is diverted for institutional uses, and 0.7% is diverted for industrial uses.  (This observation is non-agricultural.)

We use the two sources given in Observation 1.  From page 7 of the 2010 report, we obtain the amount and types of non-agricultural water diversions:
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This agrees with the numbers on page 4 of the 2019 Utah Foundation report, shown here:
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Those numbers form Column E of this spreadsheet:
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Column F forms the percentages which each non-agricultural sector used of non-agricultural water.  From Observation 1, non-agricultural water forms 18% of total diversions.  Column G multiplies Column F by 18% to get the percent of total diversions represented by each of Column D’s sectors.  This gives the conclusions for the commercial, institutional, and industrial sectors, and it gives 12.8% for the residential sector in total.

Next, in the 2010 report we see that about 65% of Utah’s residential water diversions are for outdoor use and 35% are for indoor use:
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The 2019 Utah Foundation report’s chart implies diversions for indoor use as a percent of total residential diversions is 0.178/0.509 = 35% and diversions for outdoor use are 0.331/0.509 = 65%, so the two sources agree on how diversions for residential water are broken down.  A 35%/65% division of the residential 12.8% gives a 4.5%/8.3% division, finishing the proof of Observation 7’s numbers.

Observation 8.  The profit earned by Utah farmers from growing hay in 2020 was approximately $242 million.

This was a byproduct of the calculations supporting Observation 6.


2.  Long-Run Policy Implications

The perspectives below depend on the data introduced above.  In particular, the source listed on page 1 is used, even though it was published in 2010, since I can locate no published updates, only citations to unpublished, unavailable data sources.  Combining data from different years warrants caution; percentages by value will not equal percentages by weight if prices fluctuate or the mix of alfalfa versus non-alfalfa hay changes; and there are imperfections and uncertainties in water use numbers, meaning that general impressions, rather than exact numbers, should be gleaned from the comments below.

Policy Scenario 1:  Stop growing hay and stop urban outdoor watering.  Indoor residential water use could increase 18-fold, and population could increase 18-fold as well, if industrial, commercial, institutional use remained unchanged; cost to reimburse farmers, $4.10 per capita per year.

In contrast to the 68% of Utah’s water diverted to grow hay (Observation 2), from Observation 7, 4.5% of Utah’s water diversions are for indoor residential uses and 8.3% are for outdoor residential uses.  If we were to stop growing hay and divert that water to indoor residential use, and stop all outdoor watering at home, that would multiply diversions for indoor residential uses by (4.5+8.3+68)/4.5 = 18.0 times.  Utah’s current population is about 3.3 million people.  If people stopped using any outdoor water at home, then by diverting water currently used to grow hay to indoor residential uses, we could supply water to a population 18.0 times larger than our current population, in other words, to 18.0 * 3.3 = 59.3 million people, which is 56.0 million people (59.3–3.3 or 3.3*(8.3+68)/4.5) more than Utah’s current population.  This would hurt hay farmers and others living in rural Utah or living in cities but dependent on hay for their livelihoods, but compensating them might not be very expensive.

If we stopped growing hay and billed a hypothetical Utah population of 59 million people for that cost of reimbursing farmers for their lost hay income, each person would have to be billed, each year, using Observation 8: $242 million/59 million = $4.10.  Even if you increase this to reimburse non-farmers hurt by the demise of hay growing, for example increasing it by a factor of 440/242 = 1.81 to cover the total revenue obtained from hay rather than the total profit (Observation 3), it is still a modest expense to get Utah’s population to 59 million people.  (Caveat 1: You would need to pay to move the water from the farms to the cities also, and treat it.  Caveat 2: With more people, industrial, institutional, and commercial water use would almost surely need to increase.  So the actual population increase possible would be less than the factor of 18, and therefore the actual cost to reimburse just farmers would be more than $4.10 per capita.)

Policy Scenario 2:  Stop growing hay but continue urban outdoor watering.  Indoor and outdoor residential diversions could increase 6-fold, and population could increase 6-fold as well, if industrial, commercial, institutional diversions remained unchanged; cost to reimburse farmers, $11.63 per capita per year.

If people continued to divert water for outdoor water uses, and do so at the same rate they do now (no conservation), instead of 59 million people, eliminating hay would only support about 3.3 million * (4.5+8.3+68)/(4.5+8.3) = 20.8 million people living in Utah, which is 17.5 million people (20.8–3.3 or 3.3*68/(4.5+8.3)) more than Utah’s current population.  The amount of water available for indoor and outdoor residential watering would increase by a factor of (4.5+8.3+68)/(4.5+8.3) = 6.3, instead of the factor of 18 which we obtained by eliminating residential outdoor watering.  To compensate hay farmers for their losses, each Utahn of that population of 20.8 million people would have to be billed, using Observation 8, $242 million/20.8 million = $11.63 each year.  (Billing would have to be more if we also paid support to non-farmers adversely affected.  The caveats of the previous paragraph also apply, so for those reasons the 6.3 number is somewhat of an overestimate, and the $11.63 is an underestimate.)

Observation 9:  If Utah ceases all production of hay, the price of food is unlikely to be greatly affected.

Utah devotes 730,000 acres to growing hay (from the table on page 6).  The number of acres used to grow hay in the entire US is 52.381 million acres, from
	https://brownfieldagnews.com/news/hay-acres-down-in-2020/
which states
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Therefore, Utah’s hay-growing acreage represents 1.4% of the total number of acres devoted to growing hay in the US.  I conclude that losing Utah’s hay is unlikely to raise the US price of food very much (particularly since about 29% of Utah’s hay is exported, as we saw in Observation 4).  Furthermore, in the very many years that would pass before Utah completely ceased growing hay, other sources of hay might be developed.

Observation 10:  Water diverted for in growing hay generates $0.00021 profit per gallon.  Many urban residents are willing to pay ten times more than that for water (although agricultural water would have to be transported and treated before urban residents could use it).

Observe that Utah diverts about 5.1 million acre-feet of water per year according the 2010 source cited on page 1.  Observation 2 was that 68% of this went to hay; that is 3.5 million acre-feet of water per year.  (This exceeds the sum of cells D3 and D4 of Observation 2’s spreadsheet, which is 1,484,600, for reasons given in the last paragraph of Observation 2.)  This water generated, in 2020, $242 million in profit from hay, as we estimated in Observation 8.  In other words, $242 million/3.5 million acre-feet = $69 profit/acre-foot of water, which is $0.00021 profit/gallon ($69 profit/(acre-foot))*325851 gallons/acre-foot).  Farmers now pay nothing for “wet” water itself, and little for its transportation.  If they had to pay $0.00021/gallon, growing hay would be unprofitable, and the increases in Utah’s population to 12.8 or 49.8 million people described above could occur.  Salt Lake City Public Utilities currently charges for (culinary) water between $1.37 and $4.06 per 100 cubic feet (748 gallons), according to
[image: ]
(from http://www.slcdocs.com/utilities/PDF%20Files/UtilityRates/WaterrateswebCurrent.pdf), which is $0.00183 to $0.00543 per gallon.  Using the first figure, if farmers had to pay .00021/.00183 = 11% as much for “wet” water as city dwellers currently pay, the increases in Utah’s population described above could occur.  Using the second figure, if farmers had to pay .00021/.00543 = 4% as much for “wet” water as city dwellers currently pay, the increases in Utah’s population described above could occur.  Stated another way, additional gallons of (non-potable) water could be obtained from hay farmers (located at their farms) at costs between 4% and 11% of today’s retail price of water.  (The section heading approximates this as one-tenth.)

Policy Scenario 3:  Another free-market solution.
Another free-market solution to water shortages would entail the government buying all water rights in existence and from then on selling every gallon of water diverted in the state, at a price sufficiently high to equate supply and demand (including demand by government, and perhaps non-governmental organizations, for environmental uses).  This is a “free market” solution even though the seller is the government because it uses the price system to allocate water, just like the price system allocates other commodities in this country including foodstuffs.  As time goes on if the demand for water in urban areas rises—which may never happen, see Observation 11—the government would make more money by transporting water from where its value is low, namely agriculture, to areas where its value is high, namely urban areas.  (In Colorado, hedge funds are now buying water rights in order to set themselves up to profit from future such arbitrage opportunities.)  Besides ensuring that the government’s taking over of water rights is accompanied by adequate compensation, some of the revenue earned by the government should be directed to rural non-farmers and other people hurt by the new policy.

Observation 11: Utah’s population may be able to grow while its water diversions fall.

Even if Utah’s population expands rapidly, with urban water conservation and farmland being converted to urban uses, Utah’s urban areas may never need more water.  The experience of Arizona is remarkable: it uses less water now than it did in 1957, despite its population growing by a factor of seven:
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(source: https://www.azcentral.com/story/news/local/arizona-environment/2019/02/12/arizona-water-usage-state-uses-less-now-than-1957/2806899002/ Feb. 12, 2019).  From a website run by the Arizona Department of Water Resources, here is this history depicted graphically:
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(source: https://www.arizonawaterfacts.com/water-your-facts).  These changes happened without needing any of the explicit agriculture-to-urban water transfer policies sketched earlier in this paper.

Policy Scenario 4:  Immediate partial replenishment of the Great Salt Lake, the Colorado River, and other water sources.  Cost somewhat more than $80 per capita per year to return to nature more than three times the amount of water currently diverted for all of Utah’s cities and towns.

If Utah’s current population had to free up 68% of Utah’s water immediately, one way would be to stop the growing of hay (Observation 2).  This would cost farmers $242 million/year (Observation 8).  To reimburse farmers would cost each of Utah’s current 3.3 million people: ($242 million/year)/(3.3 million people) = $80.67/year.  Reimbursing other people hurt by the demise of hay growing would increase this figure.  There are no additional costs, because there is no need to transport the water; all the policy entails is refraining from artificial water transport.  In fact, there would be cost savings from that reduction in artificial water transport, and those cost savings could partially offset the agricultural reimbursement costs.

The amount of water freed up would be 3.7 times the total amount of water currently diverted for all of Utah’s cities (3.7 = 68/18 where 18 is the sum of Observation 7’s numbers: 4.5% indoor residential, 8.3% outdoor residential, 2.4% commercial, 2.1% institutional, and 0.7% industrial).

If a policy’s goal was merely to help the Great Salt Lake, rather than all water sources in the state, then costs would be correspondingly less.  According to a 2016 report available at https://digitalcommons.usu.edu/cgi/viewcontent.cgi?article=1891&context=wats_facpub, water diversions have decreased the lake’s elevation by 11 feet, and 63% of those diversions are to agriculture:
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Not all of these agricultural diversions are for hay, but the state government has not yet gathered detailed agricultural water use data or estimates on a small-scale level, so it is not yet possible to be more precise about how much the Great Salt Lake’s elevation would rise when any particular amount of agricultural profit is foregone.



General comments on future water policy.

In light of the experience of Arizona, Utah’s population may be able to grow even while its water diversions fall as its climate becomes more arid.  But whether that happens or not, some sector of Utah is going to have to divert less water as the climate changes, especially if the Great Salt Lake needs to be partially refilled, and in order to manage that transition, what Utah needs more than anything else right now is a reorientation of its attention.  Roughly 82% of Utah’s water goes to agriculture, so agriculture is where roughly 82% of its attention needs to be, not the 6 pages out of 136 which treat agriculture in the State’s 2021 “Water Resources Plan” cited in Observation 1.  And when attention is focused on agriculture, the next step to achieving the right perspective is to keep in mind is that agriculture generates less than one-half of one percent of Utah’s GDP.  Sixty-eight percent of Utah’s water goes to hay, which generates less than one-fifth of one percent of Utah’s GDP.

The point of this framing is not to demonize hay farming, but rather to show that every Utahn could be made better off (in terms of income) by refraining from building the Lake Powell Pipeline, the Bear River Development, or a pipeline from the Pacific Ocean, and instead planning a transition in which agriculture diverts less water.  If urban areas need more water, farmers should be able to sell their water to urban areas without losing their water rights; or urban water districts should be allowed to buy farms from willing sellers, for their water rights; or the government should buy up all water rights at fair prices and use the price system to allocate water.  If urban areas do not need more water, the State could directly pay farmers for not using water.  Such policies, properly designed, would be a “win” for farmers, and simultaneously impose only modest costs on urban dwellers—costs on the order of tiny percentages of the state’s GDP.  Alternatively, the cost of decreasing water diversions could be shared with farmers as well, for example by paying them compensation, in return for permanently reducing their water diversions, only for 50 years instead of in perpetuity, either on the grounds of “shared sacrifice” or in recognition of their previous prosperity’s roots in subsidized water, or both.  Non-farming rural residents, and urban residents whose livelihood is connected to agriculture, would get hurt, and government should help them.  Over the coming decades, much farming life could gradually disappear from Utah, but if no one’s incomes are hurt by that (except to a minor extent—growing aridity cannot be cost-free), it is just a sign that due to climate change, the state’s economy is evolving even further from its 19th century, agrarian-based model.  The free market destroys industries regularly.  Our goal should be to manage that process so it doesn’t also destroy any people.  The alternative, clinging to old ways of life because of nostalgia, will cost of billions of dollars.  And even then, at some point in the future, the logic of decreasing agricultural water use will become irresistible.

(I have ignored the adverse effect of canceling the water development projects on the engineering consultants, contractors, and construction workers who would build the projects and on the Division of Water Resources employees who would plan the projects and supervise construction.  I have also ignored the environmental benefits of canceling the projects.)

The basic cause of inefficient use of water in Utah’s agriculture is that “wet” water itself (ignoring in-farm delivery costs) has a zero marginal cost to farmers, although supplying this water is costly and it is in short supply.  It is certainly true that Utah grossly under-prices municipal and industrial water as well, using property taxes to subsidize most of those water rates.  For example, the difference between the “City” and “County” rates for Salt Lake City (see the rate schedule in Observation 10 above) are that the “County” rates reflect no property tax subsidy but the “City” rates do reflect this subsidy.  The urban property tax subsidy enables profligate, sometimes even frivolous urban water use.  Since all water in Utah is priced below its supply cost due to government policy, water demand both in agriculture and in urban areas is higher than it would be in the absence of that policy.  Shortages loom for exactly the same obvious reason that government setting of prices below the market-clearing level caused endemic shortages in the USSR.  There exist people who would argue that this type of market interference was desirable in the 19th century, since it encouraged Euro-American migration to the arid West and helped ensure the territory would not be lost in wars to Native Americans or to Canada or Mexico.  However, it caused significant destruction of the natural environment, and lost its main rationale more than a century ago.  Government interference in free-market price setting can sometimes be justified, but should only be engaged in after careful consideration of its disadvantages.  In Utah, government interference in water pricing has been part of the state’s economy for so long that it is largely not even recognized, let alone analyzed or critiqued.  It is high time to make the system of water allocation in the state more economically efficient—in urban areas, absolutely yes, but especially where the bulk of the water is used, in agriculture.
2
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Water Use in Utah

Utahns consume 2.6 MAF of water annu-
ally. But because only a certain amount
of water can be reused, water users di-
vert almost twice that much for
the 5.2 MAF of water Utah divert
goes to agriculture use. (See Figus
the next page.) The remaining 18% — or
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acftof water/acre harv.acresacft  %ofaguse % of total use

212 550,000 1,166,000 65.2%  53.5%

177 180,000 318,600 17.8% 14.6%bothhay  68.1% 1,484,600 hay
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1 ut_golf_260750.pdf https://www.nass.usda.gov/Quick Stats/Ag Overview/stateOvervi
2 acftof water/acre harv.acresacft  %ofaguse % of total use

3 [alfalfa 212 550,000 1,166,000 65.2%  53.5%

4 |other hay 177 180,000 318,600 17.8% 14.6%bothhay  68.1%
5 |winter wheat 122 98,000 1195560 67%  55%

6 |corn (grain) 154 31,000 47,740 2% 22%

7 |corn (silage) 154 55000 84,700 7% 39%

8 |cherries 1 3400 3800 0% 0%

9 |barley 15| 10000 15000 08%  0.7%

10 |safflower 15| 22000 33,000 18%  15%

11 [total [eray: Guesses! 1,788,000 100.0%  82.0%
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The estimated irigstion requirements indicate the amount of water nesded to maintain 3 hesithy crop.
lustrated in the i, Barker, & Lew (2011) report, SRI
stimated the iigation requirements i terms of acre-fest per acre, acre-fest per year, and total cre-

Using average values from the sample regions

feat for cach crop. For example, con for rain requires an average of 154 acre-feet per acre for 30,000
acres, resulting in an annual use of approximately 46,200 acre-feet of water. Average acre-feet per acre
estimates were: alfalfa—2.12, other hay—177, winter wheat—122, spring grain—15, and com for
grain—154. It should be noted that this s 3 conservative estimate of water use because diversion of
waterfor these crops is much greater than the estimates of consumptive use
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Hil, RW., Barker, 18, and Lews, C5.. Crop and Wetland Consumptive Use and Open Water Surface
Evaporation for Utah: Final Report. Submitted to Utsh Department of Natural Rezources, Division of
Water Resources and Divsion of Water Rights. Logan, UT: Utah State Universiy, 2011,
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Crops - Planted, Harvested, Yield, Production, Price (MYA), Value of Production '
Sorted by Value of Production in Dollars

Commor Planted Al Pupose  Harvested suction  Priceper  Value of Production in
ey Acres Acres . PRty Unit Dollars
HAY & HAYLAGE
HAY & HAYLAGE 440200000
HAY & HAYLAGE, ALFALFA 60,000 386,650,000
HAY & HAYLAGE, (EXCL
ALFALFA) 53550000
HAY
348TONS/ 2,540,000
HAY 730000 ey e | 1818TON 440,200,000
HAY, ALFALFA 550,000 | 38 TONS /ACRE 200000 | 1e7siTON 386,650,000
HAY, (EXCL ALFALFA) 180,000 | 2.5 TONS /ACRE | 450,000 TONS | 1228 /TON 53,550,000
WHEAT
WHEAT, WINTER 10,000 98,000 63BU/ACRE | 510400060 5435780 29,866,000
WHEAT 110,000 98,000 | 63BU/ACRE | 510400060 | 5435/BU 29,866,000
CorN
'CORN, GRAIN 31,000 149BU/ACRE| 4619,000BU| 4.95%/BU 22,864,000
CORN 50000
1,285,000
CORN, SILAGE 55000 | 23 TONS /ACRE o0
CRERREES
CHERRIES, TART, UTILIZED 27,700,000 LB 4,571,000
‘CHERRIES, TART,
[N 2770000018 | 0.1655 /LB 4571000
CHERRIES, TART 3100 | 9300 LB/ACRE | 2660000016 | 0.1655/L6
SAFFLOWER
‘SAFFLOWER 23,000 22,000 620 LB/ACRE | 16.040.00016 | 195/GWT 3426000
BARLEY
BARLEY T 7.000] 0000 85BU/ACRE | 85000080  45/BU | 3356000

(048) ot Avsilsble
(D) Withheld to avoid discosing data fo individual operations
(S) Insuficient numbes of report o esisbish an estimate

00 Not Applicable

@) Les than nalf the rounding unit
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All Hay: Area Harvested, Yield, Production, Price, & Value — Utah: 2010-2019

Area Yield Price per Value of
Year Harvested per Acre Production Ton ! Production
(1,000 Acres) (Tons) (1,000 Tons) (Dollars) (1,000 Dollars)
2010.. 700 350 2512 106.00 263,456
2011 .. 760 365 2774 185.00 500,122
2012.. 660 362 2,386 189.00 440,572
2013.. 725 377 2730 182.00 484,260
2014.. 680 352 2,306 188.00 437,936
2015.. 670 367 2,450 162.00 386,050
2016 690 374 2,578 127.00 319310
2017.. 705 374 2,636 13400 347356
2018 § 650 338 21195 17100 364085
2019.. § 680 385 2618 182.00 461,176
T Marketing year average price.
50 Utah Annual Bulletin, 2020

USDA, National Agricultural Statistics Service
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State Exports from Utah

Contents:
« Top Commodities
« Top Countries

Total U.S. Exports (Origin of Movement) from Utah
Top 25 6-digit HS Commodities Based on 2020 Dollar Value

USS. Exports by Origin State (Qrigin of Movement Series). Values in millions o
from 2019 - 2020

Rank [HS | Descr 2017 | 2018 | 2019 | 2020
Code. Value | Value | Value | Value

— | — [Total Utah Exports | 11,583 [ 14,390 | 17,339 [ 17,713
and % Share of U.S.
Total

— [ Total, Top 25 7,242 9,763 [ 12,866 [ 13,390
and %
Share of State Total

1 [710812] Golo, 3656 ( 6136 8.925( 8732
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— AMERICAS

" ALFALFA Alfalfa Varieties

Calculator

B %

Seed Treatments

9L -+ 0 & s

Alfalfa University  About Us Login

As you can see below, using USDA & extension averages along with current market data, alfalfa may be up to $100 more

profitable per acre than corn and even more so when compared to soybeans. Enter your own yield and related expenses to

help determine your profitability.

Revenue per Acre Alfalfa Corn Soybean
Value of Crop (tons or bushels) $ [s225/ton S [$6.70/bu S [s1365/bu
Expected Yield 50 1228 553
Value of Harvested Crop per Acre S [se79 S [s823 S [sa82
Expenses per Acre Alfalfa Corn Soybean
Crop Inputs (Fertilizer, Pesticides, Herbicides, etc)  $ [5135 S [s263 S [s13
Seeding costs per Year per Acre $ [s33 S [s100 S [ss0
Cost to Harvest S [s138 S [s182 $ [s108
Total Cost S [s306 S [so54 S [s27
Net Profit per Acre Rl 5372 s B

Aflfa Upper Midwest average pice in 2012 per ton; USDA 2011 for Corn and Soybean; USDA NASS Quick Sas - 2012 US average AYelfa Tons per acre; USDA 2012 harvest forecast in bushels per

361, US Midwest Sates Extansion Senices: Alslfa seecing cost ar averagd over 4 ysas. includes tech fa for Geniy® Roundup Ready® varisiss




image16.png
utan, 2017
Page 2

Market Value of Agricultural Products Sold

E‘CENSUS o

|AGRICULTURE

State Profile

Rank  States | (2) Percentof US. agriculture sales
Sales in_ Producing
(1000 | US> item
Total 1838610 5 50
Share of Sales by Type (%)
crops. 560,956 38 50 cope .
Grains, oiseeds, dry beans, dry peas 92314 3 50
e ‘ ® b Uivestock, poulty, and products 50
Cotton and cotionseed - - 17
Vegetables, melons, potatoes, sweet potatoes 29791 3 50
Fruits, tree nuts, berries 26,290 24 50 Land in Farms by Use (acres)
Nursery, greenhouse, floriculture, sod 136974 27 50
Cultivated Christmas trees, short rotation g':n:gdam éﬁﬂ:
ooy crops el “ pod Woodand 324,191
1 crops and hay 275483 18 50 ood gt
Livestock, poultry, and products 1277653 36 50
Poultry and eggs 207,065 2 50 Top Counties: Land in Farms (acres)
Cattle and calves 7,979 1 50
Milk rom cows 355,046 21 50 urtan 1o
juan X
Hogsand s 230,969 15 50 Sanduan e
eep, goats, wool, mohair, milk 43005 6 50 BoxBider. 12073
Horses, poes, mules, burros, donkeys. 2157 15 50 on 51040
Aquaciiture 8810 0 50
Other animals and animal products 382 15 50
Total Producers © 32495 | Percent of farms that: Top Crops in Acres ¢
pred Forage (hayaylage), al 750,034
Male 20759 Have intemet 78 Wheat for grain, all 145,388
Female 1736 access Com for silage or greenchop 57,643
Com for grain 36219
Age Barley for grain 19376
<35 2923 Fam
564 19241 organicaly ()
65 and older 10331
Race Sell directly to 7 Livestock Inventory (Dec 31, 2017)
American Indian/Alaska Native 1373 consumers.
Asian 100 Brollers and otner
Black or African American ] ‘meat type chickens 9680
Naive HavaianrPactc sander s He op Cattie and caives. 764725
e fam labor Goals. 19,425
More than one race 147 Hogs and pigs 549,340
ot - Horses and ponies 52336
 characteristics Are famil Layers 4480850
Hispanic, Latino, Spanish origin 558 amy 95 Pulets T002848
Wit milary service 2554 Sheep and lambs 300,749
New and beginning farmers BXEy Turkeys 3430687
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Regional Data

GDP and Personal Income
Table Classification Area/Statistic Time Period Selected Data

SAGDP2N Gross domestic product (GDP) by state 1/

(millions of current dollars)

StateorC
GeoFips | GeoName Lin:Code‘ Description ‘ 2020 ‘
49000 Utah 1 Allindustry total 202,1334
49000 Utah 2 Private industries 178,137.1
49000 Utah 3 Agriculture, forestry, fishing and hunting 81138
49000 Utah 4 Farms 686.8
1250

49000 Utah 5 Forestry, fishing, and related activities
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SAGDP2N Gross domestic product (GDP) by state 1/

(millions of current dollars)

StateorC
GeoFips | GeoName Lin:Code‘ Description ‘ 2017 ‘
49000 Utah 1 Allindustry total 168,649.9
49000 Utah 2 Private industries 1476122
49000 Utah 3 Agriculture, forestry, fishing and hunting 8592
49000 Utah 4 Farms 7629
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Public Community Systems Water Use

Industrial
26,000

Institutional
85,000

Commercial
97.000

Residential
509,000

Per Capita Total Use

Category Use (gped) (af/yr)
Residential 182 509,000
Commercial 37 97,000
Institutional 30 85,000
Industrial 11 26,000
Total 260 717,000
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Figure 2: Diverted Water Use in Utah

Municipal

Public Public  Dor
Community non-Com- Wl
Systems  munity 002
072maf  Systems
022 maf

Residental
Use
0509 maf

Residential Residential  Commercial  Instituional _Industal Use
Indoor  Outdoor Use Uss 0026 maf
Use Use 0097 maf 0085 maf
0178 maf 0331 maf

‘Source: Utah Division of Watar Resources.
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DNR_WaterUse PDFp15 non-ag use. of non-ag of total indoor | 4.5%
residential 505,000 7L0%  12.8% ofwhich outdoor  8.3%

commercial 97,000 135%  24%

institutional 85,000 119%  21%

industrial 26,000 36%  0.7%

total 717,000 100.0%  18.0%
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‘With these studies, DWRe has been able to better quantify indoor and outdoor residential
water use from the 2005 Statewide Water Use Public Community Systems study. Currently,
about 65% of Utahs residential water is used outdoors and 35% indoors. In terms of total public
community system use, 60% is used outside and 40% indoors.
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The USDA has this year's planted area for all types of hay at 52381 million acres.
compared to 52425 million a year ago, with alfalfa and alfalfa mixture planting also
posting a year to year decline at 16352 million acres, compared to 16.743 million last
year. All other forage acres including alfalfa and mixtures, were pegged at 36.029
million acres, 347,000 more than the year before.
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Residential BLOCK 1+ BLOCK 2 BLOCK 3 BLOCK 4

Winter Rate)
Gty County oty County City  County cty  County
$137 stes $187 8282 $25 5350 27 8373
Jsingle Residence 1 unitthru 10 units 11 units thru 30 units 31 units thru 60 units 61 units & above
Duplex 1 unitthru 13 units 14 units thru 30 unts 31 units thru 60 units 61 units & above
Trplex: 1 unit thu 16 nits 17 units thru 30 units 31 units thru 60 units 61 units & above
[Non-residential BLOCK 1+ BLOCK BLOCK3 BLOCK 4
Winter Rate)
cty  County oty County oty County city  County
s149 5201 204 8275 284 8383 5301 3406

|commercial, Industral,
[Fourplex & Apartment 1 unitthru 100% of ANC  >100% t0.300% of AWC  >300% 0 600% of AWC >600% of ANC
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According to the Arizona Department of Water Resources (ADWR), the state used
about 7.1 million acre-feet of fresh water in 1957 — a figure that was actually
lower — at 7.0 million acre-feet in 2017. (An acre-foot is almost 326,000 gallons,
or enough to cover a football field in nearly a foot of water.)

Meanwhile, the population of the state has increased substantially from just over 1
million in 1957 to more than 7 million in 2017, according to the U.S. Census
Bureau. Water demand and usage has fluctuated over the decades, climbing in the
mid 70's and most recently in 2011, but overall, the average amount of water used
each year has leveled out.
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Impacts of Water Development on Great Salt Lake and the Wasatch Front
Wayne Wurtsbaugh?, Craig Miller?, Sarah Null’, Peter Wilcock!, Maura Hahnenberger®, Frank Howe'*

Utah State University’; Utah Division of Water Resources; *Salt Lake Commu

Wildlife Resources
Summary

Although droughts and floods produce short-term
fluctuations in the elevation of Great Salt Lake, water
diversions since the arrival of 19™ Century pioneers
represent a persistent reduction in water supply to the
lake, decreasi

elevation by nd exposing
much of the lake bed. As Utah moves forward, we need
to be aware of the impacts of lowered lake levels and
make decisions that serve the interests of all Utahns. In
particular, proposals to further develop the water
supply of the Great Salt Lake should carefully consider
potential impacts to the health of the lake and examine
the tradeoffs. There are no water rights to protect
Great Salt Lake, so water development currently
focuses solely on whether there is water upstream to
divert. If future water projects reduce the supply of
water to the lake, its level will continue to drop.*
Although water conservation has reduced urban per
capita use by 18 percent, overall municipal water use
has increased by 5 percent because of our growing
population.* To significantly reduce water use, a
balanced conservation ethic needs to consider all uses,
including agriculture, which consumes f
the water in the Great Salt Lake Basin.

ision of

y College; *Utah

Bear River

(58%)
Bear River

Bay,

Farmington

gy

Shoreline.
at elevation of
4207 feet

Figure 1. Great Salt Lake showing its major bays and
the relative contribution (%) of each of the major river
inflows. The white line shows the lake margin at its
average natural elevation of 4,207 feet and the July
2015 NASA photograph shows the lake at near record-
low levels, exposing half of the lake bed.
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Currently water users in Utah divert, about 4,200,000 acre-feet of fresh water each year
(affyn) for agricultural purposes and about 952,000 aflyr for M&T purposes, totaling 5,152,000
affyr. An acre-foot is a volumetric measurement equal to an acre of area covered by a foot of
water, or approximately 326,000 allons. Thus, agriculture diversions amount to 82 percent of
the total, and M&1 diversions the remaining 18 percent.




image2.png
MUNICIPAL AND INDUSTRIAL
'WATER USE IN UTAH

“Why do we use so much water when we live in a desert?”

Prepared by:

Utah Division of Water Resources
1596 West North Temple, Suite 310
P.0. Box 146201
Salt Lake City, Utsh 841146201

December 29,2010




